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INTRODUCTION
 

Arnazonlan palms of the genera JesseniH, Oenocarpus. and Orbignya are potential
oilseed and biomass crops ta: boast established markets in their native areas. 
Jesseni, bataua (Mart.) Burre*t. for instance, is an understcry palm native to the 
northern half of South America. The fruit is coliected throughout its natural 
range. and Is eaten and processed for the production of edible oil. The oIl 
content is high 500o the and similar inas as of mesocarp, Is compositior: to 
olive oil (Balick 1984). J. batauR. which grows naturally in some of the poorest
soils to be found anyvhere. is an example of a potential crop for agriculturally
marginal lands in the tropics. In spite of the desirable qualities of the fruit. 
virtually all commercial production comes from wild-grown trees. 
The current prcject has been operating in both North and South Arnerica since 

1984. The overal! obje -tJes, as expressed in the original proposal. are: 

Collect suitable genetic materia! in the Amazon region 

Deve!op and improve shoot proliferation techniques for palm propagation
and cryoblological stora.,e of palm germ piasm 

Experimentally determine the role of mycorrhizal association in the growth 
rate and survival of these palm models 

Develop nursery procedures that allow establishment and maintenance of 
the mycorrhizal association 

Continue the existing NYBG program for training young LDC scientists In 
economic botany techriqups. both in laboratory and through field 
exploration 

Publish a multilingual document on the proposed and ongoing U. S. A. I. 
D.-funded research on forest palms as tropical resources 

In the following sections we describe the specific actions and progress to date 
In relation to each major objective. 

COLLECT SUITABLE GENETIC MATERIAL IN THE AMAZON REGION 

Trip reports, publicationis and other documents generated in connection with 
germplasm collection are Included in appendices I through V. Among these are 
some publications that begin to unravel some of the taxonomic problems 
necessary for the proper domestication of these groups. 

In table 1 Is a summary of germplasm material collected for use by the
mycorrhizal and tissue culture studies. This material was collected in a variety 
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of habitats through the Amazon, region. In most cases the collections
 
emphasized production 
 and other desirable traits. Other information on 
germplasm collection is to be found in the various appendices submitted with 
this progress report. 

Table I
 
Germplasm collections to date
 

Accession 
Species number Location 

J. barau R Rury 314 Peru
 
Orbignyw sp. Balick 1432 Bolivia
 
B. gasipRes S.N. 	 Colornbia 
B. 	 gasipr,e5 S.N. Colombia
 
,1.bat uq Balick 1647 Colombia
 
J. ba ta Balick 1647 	 Colombia 
,.bataia S.N. Colombia
 

EuterpE sp. Balick 1660 Colombia
 
J. batauP Forero 110 Colombia
 
. bRt,iu Forero 111 Colombia
 

It has been the intent of this project to study In the field material that has 
been studied In laboratory and nursery settings. An example is found in the 
mycorrhizal determ'nations done on field-collected roots, treated below. 

Table 2 shows soil properties of 14 samples from germplasm collection sites. 
These soils are of lc!; pH and very loA in phosphorus. Other properties vary
somevhat. This empiasizes the remarkable ability of.these palms to grow and 
produce in some cf the worst soils anywhere. 
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Table 2
 
Soil properties from a native habitat of tropical American
 

palms: Bolivian and Mexican sites
 

O.M. PP, in soil 
Sample % pH P MMg Ca Mr: Fe Al Zn 

#1 5.4 5.4 1.5 315 345 500 20 510 29 0.5 
#2 ISA 5.3 4.0 145 325 1450 43 <2.5 16 0.25#3 2.1 F..9 4.5 246 200 350 9.0 2.5 10 0."5 
# 0.4 5.3 0.5 210 110 250 5.5 <2.5 30 0.25 

3 4 6.2 1.5, 205 145 1050 16 <2.5 (5.0 <0.25 
#C 3.8 6.3 3.5 55 185 1250 13 <2.5 <5.0 <0.251,
#7 2.4 4.9 1.0 50 25 350 30 8.5 42 <0.25 

F 2.9 5.9 2.5 230 125 400 14 <2., 7.5 0.25 
#c 5.5 5.2 5.5 290 190 600 20 900 17 0.5 
#10 ISA 7.9 5.5 290 925 53800 9,0 3.0 <5.0 -(0.25
#11 4.5 8.0 2.0 95 390 53800 6.5 3.5 5.0 <0.25 
#22 3.9 8.0 1.5 110 350 53800 6.5 3.0 <.0 <0.25 
#13 1.8 6.6 10 10 145 900 9.5 3.0 <5,0 1.5 
#14 2.3 6.5 12 120 170 1000 10 <2.5 <5.0 1.5 

#], #2. #9: San Joaquin, Boliva 
03-#8: Ascencion. Bolia 
e10-#14: Mexican collections 

A nev&germplasm nursery has been established at the Lemos Maia Experiment
station. Una. Bahia, Brazil by our collaborator Dr. Ronald Alvim of CEPEC-
CEPLAC. So me of the material has also been sent to an existing germplasm 
nursery in Yurimaguas. Peru. 

DEVELOP AND IMPROVE SHOOT PROLIFERATION TECHNIQUES FOR PALM
 
PROPAGATION AND CRYOBIOLOGICAL STORAGE OF PALM GERM PLASM
 

This objective was met by a subcontract let to Twyford Plant Laboratories. 
Somerset. England. Their report Is attached as appendix VIII. 

EXPERIMENTALLY DETERMINE THE ROLE OF MYCORRHIZAL ASSOCIATION IN THE 
GROWTH RATE AND SURVIVAL OF THESE PALM MODELS 

Palms, like mosi tropical plant species. form the mutualistic root-fungus 
association kno j; as vesicular-arbuscular mycorrhiza (VAM). Palms may be 
among the most dependent of plant species upon the nutrition-enhancing
qualities of the symbidrsis (St. John. in press). Janos (1977) demonstrated 
experimentally that growth of the palm Bactris gasipaes can be substantially 
improved by Inoculation with mycorrhizal fungi. 

A first step in the examination of mycorrhlzal palms has been the determination 
of mycorrhlzal status In field and nursery material. Table 3 summarizes samples 
examined in this study and In earlier work in the literature. 
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Table 3
 
Mycorrhizal status of palm species
 

This study: 

Species VA.1, Origin
 
Bactris gasipRes + greenhouse
 
Cocos nucifer - nursery
 

Euterpe oleracen + field
 
Euterpe oler.ceb + greenhouse
 
Euterpe edulis + field
 

Jessen.i bataup - field
 
Jessenib b.itaua + greenhouse
 

Other work: 

SpeciesVA.1 Origin Authority 
Areca catechu - arboretum Alwis & Abeynayake, 1980 
Arecastrura + field Hood, 1964 
rornanzofflarnum 
Arer, a enneleri + field Asal. 1934: Maeda. 1954 
Bacrris gasipaes + field Janos, 1977 
B. gasipaes + greenhouse St. John, unpubl,

CalaRmus .1p. + field Janse, 1897
 
Caryotr urens + arboretum Alwis & Abeynayake, 1980 
Chamaerops humilis + greenhouse Kryuger, 1970 
C. nucifera + field Johnston, 1949 
C. nucifera + field Lily. 1975 
Elais guianensis + field St. John, unpub. 
Livingstonia chinensis + field Asal. 1934; Maeda. 1954 
Oenocarpus bacaba + field St. John, 1980 
Phoenix dacrylifera -,+ field Trappe," 198] 
P. roebelenji - greenhouse Stanczak-Boratynska, 1954 
Rhapis e.%celsa + greenhouse Stanczak-Boratynska. 1954 
R. humilis + greenhouse Maeda. 1954 
Roystonea elata + field Barada & Halos. 1980 
Sabal palmetto + field Hood. 1964; Meador, 1977 
Syagrus sp. field St. John. 1980 

ashingtonia + field St. John, unpubl. 
flilfera 

Mycotrophy in palms 

Several experiments have been done. or are In progress, on the dependence of 
palms on vesicular-arbuscular mycorrhlzae. Some have been in the U. S.. and 
there have also been V~periments in each of the host countries 



U. S. work 

Response of Jesseniq bataua 

Early in this prcje't (in part before the grant initiation date) an experiment 
was carried out when a few seeds of Jessenia bataua (Mart.) Burret became 
ava!la!,Ie. The experiment was a test for this species of Its relative 
development under mycorrhlza and non-mycorrhizal conditions. 

At the time the experiment was Initiated, only ten seeds of J. batRuh vere 
available, of these. only eight germinated. Because of the small number of 
plants , the experiment was designed as a simple comparison of growth rate of 
mycorrhiza! and non-mycorrhizal plants. with a single harvest date. 

The plants were Fro-,kn in fritted clay, a material sold commerclally as a grease
absorbent and as pet litter. The advantages of using frittea clay" as a grov.th
medium were detailed by Varn Bav'el Pt al. (1978). Its application as a 
substitute for tropical so.l was de.cribed by Poh (1977). The materia) was 
washed thorough!\- in tap water to remove the fine particles, which exert an 
overriding influence on its pH and otherwise reduce its suitability as a plant 
growth medurn. 

Inoculation was carried out on September 1983, after the slow28, and uneven 
germinatio,, had taken place and the plants had used up their seed reserves. 
At the time of inoculation, considered day 0 in this experiment, the plants were 
placed In individual white 19 cm diameter plastic pots, each provided with 
indlvldua; drainagp trays. Inoculurn consisted of soil, roots, hyphae, and spores
of a culture Of 1he VA mycorrhlza] fungus Glomus fasciculatum. which had been 
isolated from field collections near Fort Collins, Colorado. Inoculum for control 
and mycorrhizal pots was prepared at the same time by separating five ml 
portions inict ind'vidual beakers. Control batches were randomly selected and 
autoclaved !5 ri:nutes at 121 0 C. An additional five ml of live Inoculum was 
shaken in 300 m: of distilled water, allowed to sit 2 hours, and filtered twice 
through V atman number I filter paper to remove propagules of mycorrhizal fungi,
but allow othei microorganisms to pass. Twenty-five ml of the sievings were 
added to each beaker of inoculum, Including live inoculum, and poured into the 
pots at the time the inoculum was added. 

The plants were left In the dark for the first 24 h after inoculation to aid in 
adjustment to transplanting. They were then placed under low light intensity
(quantum flux density approximately 120 microeinsteins.m-2s-1) with 24 h 
daylength under plant growth lights. The temperature range was approximately 
20-220 C. A plastic curtain enclosed the plants to help retain humidity. 

After several months in the above conditions a growth chamber became 
available. The plants4%ere thereafter maintained at a temperature of 25 0 C, 
relative humidity at 700o. and a daylength of tvelve h. The quantum flux 
density was approximately 600 microeinstelnsm-2s-1 

The first non-destructive evaluation took place approximately twenty days after 
moving the plants, on day 161. The second non-destructive evaluation was on 
day 353. The final harvest was on day 367 of the experiment. 



Roots and shoots were separated for drying at 70 0 C and weighing. Ten percent 
by fresh ,elght of the root system of each plant was reserved for determination 
of mycorrhizal colonization, and the remaining roots were dried and weighed. 

At the time of non-destructive evaluation, the number of newrly emerging and 
expanded leaves waF counted on each plant. The longest leaf ori each plant 
was also measured. 

The roots reserved for the determination of mycorrhizal condition were cleared 
and stained (Phillips arid Hayman 1970) and examined under a compound 
microscope. 'Rhen characteristic 'AM structures had been positively Identified, 
the amount of colonization was quantified under a dissecting microscope. The 
prepared roots were placed in glycerin in a petri dish and superimposed on a 
grid (Marsh 1971). Mycorrhizal colonization was expressed as the number of grid 
intercepts bearing mycorrhizal structures divided by the total number of 
intercepts. Since each sample represented ten percent of the fresh weight of 
the root system. a crude estimate of total roct length was obtained by 
multiplying the length of root in the subsample by ten. 

Statistical analyses were carried out by Wilcoxen's Two-sample Rank Test 
(Hollander and Wolfe 1973). 

The number of leaves tended to be higher, but not significantly so, on 
mycorrhizal plants at day 161. By day 353 the difference was significant. The 
longest leaf was significantly longer on mycorrhizal plants at both day 161 and 
day 353 (table 4). 

Above ground and beiow ground portions of the four mycorrhiza! plants weighed 
significantly more than those of non-mycorrhizal plants (table 5). Total root 
length was also significantly greater in mycorrhizal plants. Root shoot ratios 
(not shown) did not differ significantly. 

Ten percent of the fresh weight of each root system was examined for VAM. 
Three of the four inoculated plants were mycorrhizal (two with 16% of the root 
length colonized and one with 10%). The fourth showed no colonization in the 
root subsample examined, but hyphae and spores in the preparation. indicated 
that parts of the the root system that were not subsampled must have been 
mycorrhizal. None of the four control plants showed any indication of VAM. 

In spite of the small number of seeds available at the time this experiment was 
established, the dramatic response of J. bataua to VAM was statistically 
significant. This response is especially noteworthy In the case of a plant 
species that is intrinsically a slow grower. Plant species that are genetically 
sloi& growers are usually native to nutrient-poor soils and make very modest 
demands on the soil's nutrient supply (Chapin 1980). Slow growth and the 
resulting low nutrient requirement mean that mycorrhizal responses can be 
difficult to detect in a.species like J. bataua. 

The differences in the number of leaves and the length of the longest leaf 
widened over the course of the experlment (table 4). These differences were 
apparent at a somewhat earlier age than the Bactris gasipaes seedlings tested 
by Janos (.1977), even though B. gasipaes is normally a much faster-growing 
species than J. batua. However, mortality of uninoculated seedlings was high 



In the experiment with B. gasipaes, a factor which may complicate direct 
comparison of the results. 

By harvest date, almost one year after Inoculation, the dry weight of the 
mycorrhizal plants was almost twice that of the controls. This substantial 
advantage of mycorrhlzai plants Indicates that nursery palm seedlings. which 
may often remain non-mycorrhizal until outplantlng, could potentially be held a 
shorter time In the nursery, planted at a lare:, size. or both. with appropriate
mycorrhtzal inoculation at an early stage. 
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TABLE 4
 
Number and length of leaves at tuo sample dates
 

Day 16] Day 3r7 

NUM11BER LENGTH OF NUMBER LENGTH OF 
OF LONGEST OF LO\GEST 

LEAVES LEAF (C.M) LEAVES LEAF (CM) 

MY CO RR HI ZAL
 
MEAt 1.8 16.1 6.5 19,8
 

n 4.0 4.0 4.0 4.0
 
SD 0.5 1.1 1.0 1.3 

NO NMYCOR RH'i'Z AL
 
MEAN 1.3 12.9 3.3 14.5
 

n 4.0 4.0 4.0 4.0
 
SD 0.r, 1.6 1.0 1.9 

TABLE 5
 
Weight and mycorrhizaI colonization of
 
Jessenia bataua seedlings at harvest. 

TOTAL
 
TOP ROOT ROOT
 

WEIGHT WEIGHT LENGTH 

MYCORRH IZAL 

MEAN 8.82 3.55 1046 

n 4 4 4 

SD 1.51 1.52 283 

NONMYCORRHIZAL 

MEAN 4.86 2,08 480 

n 4 4 4 

SD 0.64 0.27 134 

On October 21, 1985, a second experiment was established with Euterpe oleracea, 
Jessenia b.ataua, and Bactris gasipaes. The objective was similar to the first 
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experiment: determination of the dependenre of these species on mycorrhlza!
 
symbionts.
 

Fifty-one seedlings of F. olerrceA, 36. seed!ings of J. bat~ua, and 14 seedlings
of B. gasipRes were available for the experiment. In the case of E. o~erarea 
and .1. bvtaub the plants Aere divided equally betv.een three treatmpnts: Lok 
phosphorus (only that occurrinf In the pcu.n? medium plus 1P4 strength
Hoagland's soluticn less phosphorus). hiI . hosphorus (1.4 strength Hoagland's
solution with phosphorus), and mvcorrhiza" (nutrient solution as for low P 
treatment). The mycorrhiza! plants were inoculated with the same fungal
symbic.rt used In the first experiment. Bott; lok P an~d high P treatments 
received a steamed soil material which had supported host plants similar to 
those that produced the live .noculum. The steamed control inoculum received 
sievings from approximately 500 g of unsterilized control inoculum; the slevings
had been passed through q 45 micrometer sieve and then Watman # 1 filter 
paper, a procedure known to remove viab:e mycorrhizal propagules but pass 
many non-symbiotic microorganisms that may influence plant growth and so!l
 
properties. The numbered pots were allocated 
 randomly to treatments by means 
of a computer program. 

At the beginning of the experiment certain parameters were assessed In a non
destrurtive evaluation. The initial evaluation Included number of leaves per
plant and height, measured from the base of the plant to the tip of the longest
leaf. In no case were the treatment groups for any species significantly
different at the beginning of the experiment. 

Because contamination from mycorrhizal tc control plants would be likely if the 
pots had been randomly intermixed, the palms were sorted into plastic trays.
There were slightly more than two trays for each treatment. The trays were
intermixed so that each treatment was spread throughout the growing area. The 
plants were grown under a metal halide iamp in a greenhouse. The photoperiod
included nine hours of artificial lamp fol!owed by approximately nine hours of 
da ylig. . 

By January. 1986, It was clear thaPt growinp, conditions were not satisfactory. A 
large number of the plants had died of causes that were not immediately
evident. One possibility was that the temperature In the greenhouse had gone
 
too low, 
 on one or more occasions. Monitoring with a maximum-minimum 
thermometer indicatec that nighttime temperatures stayed above about 160 C 
except for a few brief intervals. Such temperatures are occasionally
encountered within the natural range of these species. While growth might have 
been slowed by these temperatures, they are unlikely to have 'een fatal. The 
most likely problem was with the metal ha!de lamp. which seemed to burn the 
leaves under the conditions of the experiment. It is also possible that the long
photoperlod was physiolegically unsuitable for these tropical palms, which 
normally receive 12 hr photoperiods. The long photoperiods were used because 
in most plant species they great!y haster. growth rate and thus shorten the
experiments, and bocauTse the use of the meta: halide lamp at night was the 
main means of temperature control. A fina' possiblity was that the nutrient 
solution, which has to be adjusted by trial and error for each plant species and 
each set of growing conditions, was not correct. The high phosphorus treatment 
was abandoned at this point as there were too few plants per treatment to 
allow meaningful conclusions. 

http:symbic.rt
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At that time a second non-destructive evaluation of the experimental plants
 
was carried out in the same way as described above. Length of leaves of
 
mrycorrhlzal E. oler.cea and B. gasipaes were shorter than 
 thcse of control 
plants, but not significantly so, indicating the possibility that the fungus had 
assumed a parasitic rather than symbiotic role in the conditions of the
experiment. Parasiism has been known under both temperature and nutrient 
conditions outside the optimal ranges (Hayman 1983. Hays et al. 1982).

Mortality rates of the treatments had not been different.
 

At that time the nutrient solution was modified to include a higher nitrogen
level. In March of 1986 It was necessary to move the plants to new facilities. 
Soon after the move a failure in the temperature control resulted in a single
low temperature event that destroyed the meristems of almost all E. oleracea 
and J. bataua. Because the mature were not killed It tookleaves outright,
several more weeks for the extent of the damage to become fully apparent. By
May 1986 it was clear that the number of viable plants was insufficient and 
that the experiment would have to be abandoned. A final evaluation of the

plants, this time including top dry weight, Indicated again no slgriflicant

differences between However, thetreatments. non-significant depression of
 
mycorrhizal plants had essentially disappeared 
 between mid January arid the cold 
event in March when new growth ceased. This observation suggests that the
change in composition of the nutrient solution had quickly removed the parasitic
function of the mycorrhizal symbiosis and allowed the mycorrhizal plants to
 
catch up to controls.
 

It is worthy of mention that no B. gaslpaes were lost in the cold event,

indicating the greater tolerance of that species for 
more temperate conditions, 

Test of soi] arrendments 

In both U. S. experiments the potting medium has been fritted clay (see methods
for experiment one), a substitute for tropical soil. In the first experiment It
worked uel' for the test of mycorrhlzal dependency. Unfortunately different 
batches have unpredictable kinds of variability In chemical properties and It Is
 
necessary to separately test the suitability of each batch. In addition to

experiment two above, several 
 other failures of experimental plants were
attributable to problems related to the soil or nutrient solution. In most cases 
plants were being held for experimental use pending the germination of
sufficient seeds. In one early experiment not reported here in detail, virtually
all plants died of unknown causes In a new batch of fritted clay, In a set of 
experimental plants kept at the New York Botanical Garden. differences in 
mycorrhizal and mycorrhizal failed to becausenon plants develop, either the
plants received too much phosphorus from the soil or other contamination In the
NYBG greenhouse, or because the control plants became mycorrhizal. 

These problems have Ind!catcd the need for a means of separately testing the
potting soil for either Toxiclty problems or high nutrient levels that would 
complicate a mycorrhizal experiment. The approach used for these tests Is a
bioassay procedure using maize as a test plant. A fast-growing test plant is 
preferred because nutrient relations become apparent much more quickly than 
with palms. The experimental test of four potential substrates Is still In 
progress, but will be described with initial results. 
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The four substrates tested were a field soil from California, two kinds of fritted 
clay sold as pet litter, and a similar absorbent material of dolomitic rather that 
clay origin. Soils from this area are much higher in bases than most tropical 
soils but the pH (6.3) is within a range encountered In some Amazconian soils. 
It is not a likely substitute for tropical soil if one of the more uniform 
materials is suitable, but serves as a base for comparison in the bioassay. The 
materials are designated in the tables as "C" (Cat-sorb), "Q" (Susie Q). and "F" 
(Floor-dry). This last Is dolomitic. 

Because some of the past difficulties have been caused by soil fertility that Is 
too high. the trial includes tests of some amendments that may reduce the 
availability of phosphorus. If any of the amendments can be successfully used 
for this purpose, it will be possible to bring soils with almost any desired 
properties into a range of P concentration that makes them suitable for use in a 
mycorrhiza experiment. The amendments are: 

Iron hydroxides: this mixture of insoluble iron hydroxides was prepared by 
reacting ferrous sulfate with potassium hydroxide. The precipitste is 
similar to the material used by Bolan el al. to reduce P availability. 
action depends on dr. diffusion. 

Its 

Ferrous 
noil pH 

sulfate: a readily 
and take P out of 

available agricultural chemical 
circulation by complexing with 

that should 
Iron. 

lower 

Lime: raising pH also can reduce P availability. 

Nitrogenated wood chips: organic materials stimulate microbial growth. 
usually resulting in Nitrogen deficiency. However, by adding N with the 
organic !ubstrate a P deficiency may be induced by a parallel mechanism. 

The experiment was established with newly germinated maize seedlings (Ilini 
Xtra-sweet) in folding plastic plant containers, with four replicates of each 
treatment in adjacent cells. The amendments were added as 0. 0.05%, 0.5%, and 
5.00v w w in each medium, except that lime was added In amounts expected to 
bring the pH to 8. 8.5, and 9 as determined by preliminary standard curves. 
The pH after mixing of each treatment is shown in table 5. 
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Table 5
 
pH of four substrates given 13 treatments
 

Treatment soil C Q F 

Control 6.2 7.5 7.5 7.1 
Hydroxide 0.05 6.2 7.6 7.6 6.6 
Hydroxide 0.5 6.1 7.6 7.8 6.5
 
Hydroxide 5.0 7.0 7.8 7.9 
 7.3 
Sulfate 0.05 5.8 7.2 7.7 6.2 
Sulfate 0.5 4,5 6.3 7.5 4.3 
Sulfate 5.0 4.1 4.2 6.2 3.7 
N-wood 0.05 6.3 7.5 7.7 7.1 
N-wood 0.5 6.3 7.7 6.8 6.7 
N-wood 5.0 6.2 7.7 7.5 6.0 
Lime pH 8 7.4 7.7 7.8 7.2 
Lime pH 8,5 7.8 8.1 7.9 7.4 
Lime pH Fi 9.2 8.2 7.9 8.0 

Fifty days after planting a non-destructive evaluation was carried ou-, in which 
survival, number of leaves, and height from ground to tip of longest leaf was 
determined. The mean height of surviving plants (out of four originally) is 
shown In table 6. 



Table 6
 
,,,v,,, ,,urht of surviving moassay
 

plants in four test soils
 

Treatment Soil C Q F Average 

Control 48.7 22.7 33.831.2 34.1
Hydroxide 0.05 56.7 28.7 24.3 33.0 35.7
Hydroxide 0. 5 54.8 32.0 24.0 34.8 36.4 
Hydroxide 5.0 32.8 32.0 17.2 18.0 25.0 
Sulfate 0.05 55.0 24.8 25.2 24.0 3;.2
Sulfate 0.5 47.5 29.5 26.0 22.4 31.4 
Sulfate 5.0 24.7 26.0 12.029.6 23.1 
N-wood 0.05 53.6 25.1 2I. 5 29.1 34.1

N-wood 0.5 21.6
77.3 27.,5 44.0 42.6
 
N-wood 
 5.0 64.0 29.6 , 1. 34.5 39.8
Lime pH 8 66.8 24.7 15.0 38.8 36.3
Lime pH 8.5 70.9 26.0 30.0 41.2 42.0 
Lime pH 9 62.8 27.0 24.4 31.7 36.5 

Averages 51.2 26.9 25.7 30.6 

Table 7
 
Mortality and leaf counts of bioassay
 

plants in four test soils
 

Soil C Q F 

Mortality (%) 26.9 21.111.5 23.1 
Number of leaves 4.0 2.4 2.4 2.7 

Mortality was higher in the three coarse-grained substrates C, Q. and F) than
in soil. in part because some seed dried out during germination (table 7). The
number of leaves also in soil. Thewas higher analysis of height in table 6
shows that soil Is the most favorable for plant growth, although F is superior to
C and Q. All plants are being watered with a nutrient solution that lacks Fbut supplies other elements, thus only amendments that hinfiuelce P availability 
or produce some toxicity should affect plant growth. Iron hydr.oxides and
ferrous sulfate both suppressed growth rate in soil and F 'ut not in C and Q,
Indicating that some sort of inherent toxicity havemay had r. overriding effect
in the later two. Nitrogenated wood chips had little effec in any substrate,
and lime influenced only soil and F. and those only at the highest addition.
These results are still preliminary because no deficiency symptoms have yet
developed, even plant growth Is Inthough clearly suppressed some treatments.
After deficiency symptoms have developed, the plants wili be weighed and a
final Interpretation made. At this point, It apl)ears likely that the F substrate
with 5% Iron hydroxides could be a suitable substitute for tropicel soil, In 
which mycorrhizal grovtr, response could be investigated. 



Work In host countries 

Response to inoculation 

The most elaborate variant on this objective is being pursued at the Brazilian 
site. by our colleagues Rogeric Dias and Roberto E. Lima Borges. 

Their experiment is referred to as "Effect of VAM fungi on the development of 
palms In nursery conditions." It Is a factorial nutrleat.'lnoculation experiment
being repeated with four species of palms: two under utilized natives (Jessenia
batRU,. and Orbignva olet'era) and two accepted crop species (Euterpe oleracea, 
and Bacrtri gasipaes). The VAM fungal symbiont is Gigaspora margarita Becker 
and Hall. d fungi native tn the nursery potting soil. The work is being
conductec - the Lemos Mala experiment station at Una, Bahia. 

For each I !m the experiment was a 4x4x3 random factorial design. The four 
substrates were: 1. Humus that was sterilized and Inoculated with Gigaspora
margaritP.: 2. humus that was sterilized and not inoculated: 3. humus that was 
not sterilized and mas Inoculated with Gigaspora margarita; 4. humus that was 
not sterilized and not inoculated. There were four harvest dates, at 60, 90, 
120, and 150 dys after planting. There were three levels of phosphate
fertilization incorporated into the substrate. The levels were: 0, 90 ppm
phosphorus, and 1!4 the full dose. Each treatment was replicated four times. 

Tite soil used for humus was from the station and is the same material being
used routinely in palm production In the nursery. The soil was sterilized with 
methyl bromide. The inoculation with Gigaspora margarita was carried out with 
3 grams of soil containing spores. hyphae, and roots of infected corn, added at 
the time of planting. The native VAM fungi were those present normally in the 
unsterilized humus. 

The plastic bags in which were planted three of the experimental species,
Euterpe oleracea. Jessenia batRua. and BRctris gasipaes, were kept on wooder. 
palettes 10 cm In height, and were irrigated dally. 

The seeds of Jessenia batauR, sent by Dr. Bruce W. Nelson of the New York 
Botanical Garden, were put in the ol] palm germinator at ESMAI in early June 
1986, where they had already germinated by the time of the installation of the 
experiment on August 28 of 1986. The losses through germination were 
considerable. 

The seeds of Euterpe oleracen and Bactris gasipaes were planted within hours 
after they were picked and depulped. The fruits of Orbigny'a olelfera. sent by
Dr. Claudio U. B. Pinlero. IMAPA Sao Luis, Brazil, last August, and placed for 
germination on Nov'embe'- 9, 1986. remain In the vermiculite seed bed awaiting
germination. Germination thus far has occurred In less than 40% of the fruits. 

Because of the different stages of germination and development of the species,
the experiments will proceed separately for the species. 

The development of Jessenla bataua at this time is quite satisfactory. However,
this is not true of Euterpe oleraces and Bactris gasipaes, where the stand Is 
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visibly non-uniform. This fact has brought the Brazilian collaborators to 
abbreviate the experiments with those species, with the Intention of 
investigating P fertilization and harvest date effects in a new experiment. 

The measurements: fresh and dry veight of roots and shoots, concentrations of 
macronutrients in th shoot, percentage of infection by VAM In the roots, and 
leaf production were to be determined in January or February of 1987, or at 
five to six months after planting. As of this writing the first results are not 
yet available to the New, York Botan!cal Garden collaborators. 

Native Inoculum In nursery potting mix 

Ir considering the fate of the mycorrhizal symbiosis In a nursery setting, it Is 
Important to understand the source of the mix used for potting. Any native 
inoculum must come with the mix. and several aspects of soil handling can be 
expected to influence the Inoculum. 

Potting soil used in a Manaus, Brazil palm nursery (per C. R. Clements, pers.
comm.) consists of 2!3 is upper sandy forest soil, /3 is B horizon, and 1.'10 is 
chickep litter; the chicken litter is composted with a 1:5 mixture of sawdust. 
The soil Is seived and stored no more than I month. Al] but the first stage of 
the rearing of palm seedlings is in the sun, Indicating the likelihood of 
temperature-induced difficulties in the root zone. 

Potting soil used irt Una, Bahia. by Brazilian collaborators consists of the top
(humus) layer of forest soil. In larger scale nurseries it is unlikely that 
sufficient humus will be available and it uill become necessary to use the lower 
soil horizons were ,AM Inoculum is rare. At the Una nursery they use a 
product called MAFA-6 as fertilizer. 660 kg'ha (the dose recommended for 
cacau) is used as fertilizer. It consists of pressed soybean with cocoa butter 
extracted with solvents: 199 kg; urea: 60 kg: bone meal: 420 kg; KCI: 80 kg.
This gives an .N'-P-N ratio of 6-14-8. This material Is considered expensive
and chicken litter would probably be preferable in most nursery operations. 

The fungal symbionts of the VAM mutualism are found naturally in most native 
soils: thus no special attention Is required to assure that field-grown specimens 
are mycorrhizal. When palms are reared in a nursery before planting, however, 
the potential lack of fungal propagules is a serious concern. Seedlings of palms
and other crop species are often non-mycorrhlzal in Brazilian nurseries 
(unpublished observations). The soil used as a potting medium at a large 
Brazilian palm nursery was very low in Inoculum even when freshly collected,
and deteriorated further with handling and storage (Sr. Rogerlo Dias, CEPEC-
CEPLAC, Ilheus, Brazi!; pers. comm.). Bactris gasipaes seedlings at a Peruvian 
palm nursery ,mere also found to be non-mycorrhlzal (Sr. Pedro Ruiz, Yurimaguas 
Experimental Station, Peru. pers. comm.). The plants produced at these 
nurseries may suffer slow growth during the nursery phase, and may be at a 
considerable disadvantage when transplanted to the field. Slow and uneven 
growth in a California Citrus nursery was traced to a lack of VAM in a classic 
study by Kleinschmidt and Gerdemann (1972). 



Our Brazilian colleagues carried out a test to investigate the effects of soil 
collection and treatment on native VAMI inoculum In the substrates utilized 
normal]y in the culture of palm seedlings at the Lemos Mala experiment station 
in Una. Bahia. The test was conducted In a greenhouse of DIGEO, CEPEC, with 
the following treatments: 1. Humus that was recently collected and sieved 
though a screen with openlnrgs of 4m: 2. humus that was recently collected and 
not sieved; 3. humus treat was collected and stored for 30 days in black plastic
bapg in the oper: sur:. then sieved: 4. humus that was coiected and stored as
 
above arid not sieved. These four treatments were in a completely randomized
 
experlmental design with ten replications per trea'ment.
 

Corn (Zea rrais) was used as an Indicator plant, in an initla! density of seven 
plants per pot. After one week they were thinned to a single plant per pot.
The materia' was harvested after 30 days. The roots were removed intact and 
carefully washed under running water to remove adhering particles. They were 
then cleared and stained (Phillips and Hayman 1970), and the Incidence of VAM 
colonization quartified by the grid line method (Glovannetti and Mosse 1980). 

The percentage of VA.: infection in the roots of corn was very small (table 8),
independent of the management of the substrate, indicating a very low infection 
potential of the propagules of VAN! present in these substrates. 

The analysis of variance showed a very high coefficient of variation (table 8),

probably because we left only one plant per pot after thinning. This left no
 
easily supported explanation for the differences between the treatments,
 

Table 8 
Percentage of Infection for Y'AM fungi In roots of corn 30 days of age under 

different manao.ement treatments of the substrates. Means of 10 replicates. 

Treatments Infection. %=3.62b1 
• 8.03a 
3 2.20b 
4 1.31b 

C.V. (00) 88.34 

1. Humus that was recently collected and sieved though a screen with openings
of 4mm: 2. humus that was recently collected and not sieved; 3. humus that was 
stored for 30 days in black plastic bags in the open sun, then sieved; 4. humus 
that was stored as above and not sieved. 

= Means followed by the same letter are not significantly different following 
Tukey at the 5% level of probability. 

Native inoculum in field soil 

In some soils subjected to disturbance or heavy use of agricultural chemicals, 
mycorrhizal inoculum may beccrne scarce. In such cases, nursery inoculation Is 
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not only Important for survival of transplanting, but for continued long-term 
growth In the field. 

A pot experiment was conlucted In 1986 by our Peruvian colleagup and trainee, 
Mr. Pedro 0. Ruiz Cabilas of CIP. Yurlmaguas. Peru. The objectivp of the 
experiment was to determirne the occurrence of 'AM fungi in soils for which 
palms are alter-ati\'e crops. 

The soils studied in this experiment had been subjected to severa! different 
types of management. Soils were collected from: 1) secondary forest (10 years 
old); 2) shifting cultivation (1 year); 3) low input continuous cropping (1 year); 
and 5) high input continuous cropping (14 years). Maize plants were used as 
indicator species in q modified greenhouse bioassay. The experiment had a 
completely randomized design with five replicates. After thirty days the maize 
plants were harvested and plant height. dry weight, and P content determined. 
Roots were stained in trypan blue-lactophenol for de termination of mycorrhlzal 
colonization (Phillips arid Hayman 1970). 

Mycorrhizal colonization was high in all treatments except high Input continuous 
cropping (Table 9). The difference could be due to inhibitory effects of high 
phosphorus input, or to the disappearance of fungal propagules from the soil. 
Proliferation of non-mycorrhizal weed species, such as Commelina duffusa and 
Portulaca oleracea. was also observed. The abundance of these species could 
have helped reduce the population of VAM fungal propagules. A survey of VAM 
in all species present under continuous cropping could be helpful in interpreting 
the relative Importance of fertility and weed populations in suppressing VAM 
inoculum. 

Table 9 
Plant height, dry weight, percent colonization, and shoot P content of maize 

plants grown under different management practices (thirty days after planting). 

Manag- Plant Dry Shoot VA: 
ement height, weight, P. colon
type cm g % ization 

I 55.2b 39.6b 0.21b 74b 
2 45.8c 34.Ob 0.21b 92a 
3 43.3c 33.8b 0.19b 94a 
4 62.3a 74.8a 0.64a 100a 
5 60.1ab 68.7a 0.19b 10c 

I Secondary forest 
2 Shifting cultivation 
3 Low Input (1 year) 
4 High input (1 year) 
5 High Input (14 years) 

Means with the same letter are not significantly different (p<5%) 
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Collection of symblcnt propagules 

Tropical forest soils ofter have very few endogonaceous spores (St. John and 
Uhl 1983). and wher spores are found most of them are dead and decomposing. 
Thus far our field sites have yielded few identifiable spores. However, our 
Brazilian collaborator, RoFerio Dias. has an ongoing program of spore collection, 
identificaticn, and multiplication. His coliection includes a number of VAM 
fungal species of the genera Acaulospora, Gigaspora, and Glomus. from Brazil and 
from other tropcal and subtropical parts of the world. His work to date has 
Indicated t.aT his best is.lates. in terms of plant growth response. are an 
unidentified Acaulospora and Gigaspors margarita from international sources. 
Mr. Dias has assumed responsib.lity for spore propagation in the Brazilian 
portion of the proje.t. 

An agreement has been reached with Dr. Chris Walker, a noted systematist from 
the U. K.. to identify materia' collected In Peru and brought into culture. Our 
Peruvian collaborator, Mr. ?edro 0. Rulz, has assumed responsibility for culturing 
spores found there. Identifications by Dr. Walker will be an outgrowth of this 
project but will not occur during its term, since collection and culturing of a 
significant number of spore collections Is two or more year's work. If permits 
can be arranged collections w11! be deposited in the international Endogonaceous 
culture co'lection of the University of Florida, maintained by Dr. Norman 
Schenck. 

Comparison of fungal endcphytes 

A compariscn of fungal endorhytes with a single palm species is part of the 
ongoing program of our B.azilian colleagues. We have been unable to'Import
tropical fungal specles int, the United States, and the facilities and 
sophistication at the Peruvian site are not yet sufficient. For now we must 
rely on the Brazilians to carry on this work. 

DEVELOP NURSERY PROCEDURES THAT ALLOW ESTABLISHMENT AND MAINTENANCE 
OF THE MYCORRHIZAL ASSOCIATION 

Temperature 

During our early site visits it became clear that the most probable cause of a 
lack of mycorrh1 zP. colonization in nurseries is high temperature. Not only the 
potting soi. but the seed!ings are often kept in full sunlight. It is known that 
the temperature at plan: level in cacau can be 42 0 C. A'owever. soil temperature 
Is almost certainly much higher in pots or black plastic bags containing plants
growing In the ful. sun, at least until the plants reach sufficient size to shade 
the pots. Soil temperatures as high as 77 0 C occur in similar conditions in U. S. 
nurseries, according to a California nursery owner. Such temperatures are easily 
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high enough to kill mycorrhizal Inoculum: even 40 0 C can prevent mycorrhizai
 
colonization.
 

An experiment to test the effects of shading was carried out earlier this year
by Mr. Pedro Ruiz in Peru. A series of palm seedlings was divided Into two
portions. One half were shaded with palm leaves arranged in such a way that 
the pots, but not the shoots were shaded. The others got no shade, and both 
sets of palms were grov.rn In full sunlight. As of the most recent report final 
results were not yet available, but the progress of the shaded palms was so 
dramatic that the nursery manager immediately adopted the technique aas 
standard procedure. Only at the end of the experiment, when the roots have
 
been cleared and stained, will we know whether the improved performance was
 
associated with improved mycorrhizal colonization.
 

Miscellaneous factors 

Several factors were proposed for study initially. Discussions with both 
Brazilian and Peruvian collaborators indicated the importance of temperature and 
the minor role of some of the other factors. These later include: 

Toxicity of pesticides: pesticides are rarely used with palms since there are
 
very fei insect problems.
 

Effects of fertilization: this factor has been incorporated into Rogerio Dias's
 
large experiment.
 

Inoculum source 

Inoculurn snurce: pot culTures are in in Brazil. anduse field-collected grass
roots are being used in Peru. These choices were based on availability and 
collaborator preference as well as considerations outlined in the proposal. 

CONTINUE THE EXISTING NYBG PROGRAM FOR TRAINING YOUNG LDC SCIENTISTS IN 
ECONOMIC BOTANY TECHNIQUES, BOTH IN LABORATORY AND THROUGH FIELD 

EXPLORATION 

Collaborative agreements 

Field sites
 

Our official field sites were determined through correspondence with Drs. Paulo
de Tarso Alvim and Pedro Sanchez. With their help we fixed the field sites at 
Una, Bahia, Brazil, and Yurlmaguas. Peru. 
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Site visits 

We made site visits in 1985 and 1986, during which many details of the work 
were agreed upoh. and during which field work and experiments were carried 
out. The 19F,5 \isii yielded much Information, especially in conversations with 
Dr. Ronald Alvim and his staff. We discussed current methods, origins of soil. 
and variants fcr different palm crops. On the basis of information gained
during these visits and site tours. some of the project objectives were refined to 
make them more realistic in view of the procedures in use at those sites. 
Amon[ the important points bearing on the project, pesticides are rarely used 
because no Insect problems have developed. We decided that because of the 
need for CEPLAC to internally justify participation It would be necessary to 
include established crop species In some of the experiments. Those are Euterpe 
olerace.e and Bactris Gasipaes. 

We also discussed the germplasm nurseries at the Una station, and the problem
of coordinating planting of experiments with times of seed availability. 

Paulo A!virri. Ronald Alvir. M. Balick, T. St. John and T. Whitmore visited the
 
agroforestry projects at the Una field station In January, 
 1985. The projects
include several palms, among them J. bataun. palms were used asThe both 
shade and crops. Some were doing very well, but J. bataua showed notably
slower growth than the other species. It is now clear that this slow growth is 
an inherent property of the species and will not be easily changed by cultural 
practice. The best prospects for J. bataua are genetic improvement and its use 
as an understory crop. In that application It would not be expected to produce
well until the senescence of overstory crops. 

Joint publications 

The director of CEPEC. Joao Manuel de Abreu. talked to use for an hour or so. 
A major concern was that CEPLAC researchers get due credit in the publications.

He was assured on this point.
 

Babassu workshop 

On March 10-15, 1986, Dr. Balick co-hosted a workshop on progress in babassu 
research, organized by some of our collaborators In Brazil (CEXARGE*'"EMBRAPA:
UEPAE de Teresina). Funds contributed by New York Botanical Garden were 
raised from private sources- no AID funds were used to support the workshop,
but It was actually first suggested by personnel from the Science Advisor's 
Office as a way to strengthen the research pr-ogram and collaboration. The 
symposium agenda and list of participants is submitted as appendix 11I. 
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TRAINING IN MYCORRHIZAE 

The selection and training of a Peruvian collaborator Is of prime importance in 
this project. Mr. Pedro 0. Ruiz Cabilias. and employee of the International 
Potato Center, was chosen by Peruvian and North Carolina State University 
officials to cooperate %!th us. He has been a most fortunate choice for the 
project. both for his enthusiasm and competence to carry out the work. He 
sperr four weeks ht Ilheus, Brazil, in July of 1986. where St.John and the 
Brazilian collaborators worked with him in numerous aspects of mycorrhizal 
technique. An outline of the training course Is given in appendix X. 

PUBLISH A MULTILINGUAL DOCUMENT ON THE PROPOSED AND ONGOING U. S. A. I. 
D.-FUNDED RESEARCH ON FOREST PALMS AS TROPICAL RESOURCES 

This will include our results as v.ell as those of the NYBG from other projects 
on related topics. Most of our results and our collaborators' results to. date are 
described in this report. The technical portions of this report may be a 
starting point for organization of the final document. 
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APPENDIX I 

Inventory and preliminary characterization of OrbJgnya germplasm collected 
during 1981-1984 
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SPA-000060/1G6 	)M...aALICK tf ALII 13C4. ITUPI.a4N5A 

=5;t;iA)A 011 412 T3 ,A*4INS A 20 Kv DE ITUPIRANGA PRGXIMJ A0 I;AIAE CAJ4Z:-I%NA
L.COL: PAR;.W 

PARA 59l*;IL CiOiS O!.!ci 01-39 54. FYIAL I 5(.TJPIP4NGAiNA-OO006O00 	 M.J.3AL.ICK ET 13C 
:S^U:R)A ') 4tl TC'A4TINS A Z0 KM DE ITUPIRANGA PRIXIMO AO IiARAPE CAJq4ZII14HA
L.CO)L: Flkl, 


3 PA-a03060/0j NO.J.3ALItK 
 ET ALI! 1 0. ITUPIAANSA PARA E4ASI. G5O)5 04;!Od 1110 5'4 FTS 

ITUPIPA4(A PROXIM3 AC0 15*AAE CAJAZ:141IHAL.COL: WOAR~ic -S;U-R)4 0) .71 TC1.41T INS A 20 KM DE 

cSCS 0491Ud 0130o S4 FYIITuPIPANGA PARA ?RAM-L 


L.COL: FAR;E'4 ZSUq) DO -712 TOCAN~TINS A 20 K4 

*31.A-3C3060IC9 QI.J.IALICK ET ALI ISG0, 

DE ITUPIIANGA 	PROX1M3 AO IiARA' CAJAZEI4I4H4
 

BRA-O00001J 4.j.3ALICK EtV AL.! 1!04 	 tTUPtRANGA PAPA BRA;il C50i1 049209 C1i0 54 FTS 

L.COL: VAPJ(*0 -S;LEq)A L' 41) TOCAITINS a 20 K4 DE ITUPIRANGA PROKIM3 40 I!iARAIE CAkjAZE7I4:4H4 

EAIL 05055 C49204 01)0 54 Ff5;TUePIR4N.54 PARA 

I1ARAPE C4JaZEI1411HA
 

4RA-0OJN5Ci1l 1 a.4AL1:K ET AL. 1 1304 
L.COL: P4R;E4 E530,.jPDA DO .113 T0CA'%TI'S A ?C0 K4 DE ITUPIRANSA PPOXIM3 40 

54 FTS
aP A-O0OC60O/12 	 '4.J.3ALICK ET ALl! 15C4 ITUPIRANGA PARA EqASIL 0505S 049201 31]0 

A 20 KN DE ITUPIRANGA PROXIMO 40 15ARAPE CAJAl:IRI'4HA
L.COL: MARGE.1 	:_SJU:RDA 0^1 413 TOCANTINS 


0 0?CJ 91)0 54 FYI 
0 PRA-.)C30o0/l3 N.j.3ALICK IT AL:1 I IC. ~ IT~jPIAN3A PARA . 24osoL10s 


L.COL: PKAR;E4 :S t,7coA :)) j j) r0A'TINS A ZO K4 IE 1TUPIPANGA PROXIO 0 O !AQAPE CAjAZi:I1I1A
 

http:TUePIR4N.54
http:C.U.8.01N4HEI.R0
http:E*c;AAC=NR.E4


--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

LIST4 DE ACEiSS D 3EhM3PLASM4 OBTIDOS POR COLETA. I.LOCAIS Di COLETA E QUANT[DAD£S
 
EIGIAPAICENARGE4. BRASILIA-OF. 07-0-46.
 

NOME DO COLETORCES): M.J.BALICt CNYBG) A.S.ANDERSON (4PA) J.M.F.FRAZAO 9 C.U..3.PI4HIRO (INEB) J.JANGOUX & N.A.ROSA (MPEG) 
PATROCINADOR(ES) DA COLETA: EPMIRAPA(CENAqGEN) INDA MPE5 NYiG FUN.L[NDBERGH 9 US-AID 

PRODUTO: ORBIGNYA CaD.PROD.:0321Z NOME CIENT.: ORaIGSYA PNALERATA MAPTIJS
 
CURAD0R: LDO CORADIN PERIODO DA C3LETA: 231181 A 121231 FAMILIA: PALfAE
 

REGISTqO 	 IDENTIFICACA3 DO ACESS31 MUNICIPIO ESTADO OU PAIS LAT LOnG ALT QUANT UNID
 
LOCAL DA CJLTA TERRITORIO (M)
 

9RA-OOJ0?8/07 	R.J.BALICK ET ALII 1W)a TOCA4TINOPOLIS GOIAS BRASIL 0620S 04728d 0130 54 FTS
 
L.COL: FAZ:NDA DJ MOCA1B0 A 11 K" DE T3CAhNTNOPOLIS
 

BRA-O000?8108 m.J.aALICK ET ALII 1301 TOCA4TINOPOL!S GOIAS BRASIL 062OS 04728W 0130 54 FTS
 
L.COL: FAZENOA D; MOCAMB3 4 11 KI DE T3CANTINOPOLI5
 

ONA-OOO07109 f.J.5ALICK ET AL;I 13O? TOCA4TINOPOLIS GOIAS BRASIL 0629S 0472OW 0130 54 FTS
 
L.COL: FAZ NDA D) M3CAM99 A 11 KM DE T3CANTINOPOLIS
 

BRA-30078/1. 	M.J.BALICK ET AL!l 1309 TOCANT!NOPOLIS GOIAS BRASIL 0620S 04728W 0130 54 FTS
 
L.COL: FAZENDA 0) MOCA.PO A 11 K4 DE TOCANTINOPOLIS
 

aRA-000078/11 	".J.4ALICK ET ALZ! 1307 TOCA4TINOPOLtS GOIAS BRASIL 05205 04728w 0130 54 FrS
 
L.COL: FAZENDA 03 MOCAA91 A 11 K4 DE TOCANTINOPOLIS
 

BRA-00007811Z M.J.9ALICK Er ALl! 1309 TOCANTINOPOLIS GOIAS BRASIL 0620S 04728d 0130 54 FTS
 
Kv
L.COL: FZENDA D3 4CCAWa A 11 DE TOCANTINOPOLIS
 

OfA-000078113 .J.gALICK ET ALII 10 TOCANTINOPOLIS GOIAS BRASIL 062JS 0728W 0130 54 FTS
 
L.COL: FAZ:NOA D3 MOCA43 A 11 KM DE TOCANTINOPOLIS
 

BRA-009078114 	M.J.RALICK ET ALI! 139 TOCANTINOPCLIS GOIAS BRASIL 06205 04728W 0130 54 FTS
 
L.COL: FOZZNDA DJ 4OCAOO 4 11 K% DE TOCANTINOPOLIS
 

0RA-000078115 	M.J.dALICK ET AL!I 1103 TOCA4TINOPOLIS GOIAS BRASIL 0620S C4728W 0130 54 FTS
 
L.COL: F4ZcN3A 0; MOCAmR) ' 11 K 9! T3CANtINOPOLIS
 

BRA-O00078116 	N.J.6ALICK Et ALI! 1'r% TOCANT[NOPOLIS GOIAS IRASIL 0623S 04728d 130 54 FTS
 
L.COL: FZiVhVA DI MOCA.2O A 11 Kv 3E T3CANTINOPCLIS
 

ORA-00308/11? 	4.J.9ALICK ET aL! 1307 TOCANTINOPOLIS GOIAS BRASIL 0520S 04728d 0130 54 FTS 

L.COL: FAZEhOA D3 MOCA460 A 11 KA OE TOC4NTI4OPOLIS 

SRA-300078113 N.J.8ALICK Et ALII 1309 TOCANTINOPOLIS GOAS BRASIL 0623S 04728W 0130 54 FTS
 

L.COL: FkZEN)A D3 IOCAAO 4 11 KI 3E TICANTINOPOLIs
 

RA-0000?8119 M.J.BALICK ET 'LII 130) TOCANTINOP3LIS GOIAS BRASIL 062JS 047284 0130 54 FTS
 

L.COL: FAZENDA 03 IOCAq23 A 11 K4 DE TOCANT14OPOLIS
 



-------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------

L15TA DE ACESSIS Of 5EqR)PLASNA 09TIDOS POR COLETA. I.LOCAIS DE COLETA E QUANTIOADES
 
E'4PqAPAICENARGEN. BRASILIA-OF. 07-03-36.
 

NONE DO COLETO(ES): P.J.RAL[C( CNYB5) A.B.AMDERSON (14PA) J.M.F.FRAZAO & C.U.8.PINHEIRO (INES) J.JANGOUX 9 N.A.ROSA (MPEG) 
PATAC[INADOQ(ES) DA CCLETA: EMIRAPA(CEVA;GEN) INPA MPEG NY3G FUN.LINDBERGH 9 US-AID 

OAB!GNYA PHALERATA NARTIUS -------------------------------------------
PNODUT3:----------------------------------------------------------------COD.PR0---G32-2-O----I--T--OSc3D.g'qoD. :0112 NONE CIEhT.: OR9IEt4TAY--------


CURADOR: LIDIO CORAD[N OEqIODO DA C3LETA: $1'S1 A 121231 FAMILIA: PALMAE
 

RE41STRO 	 IDENTIFICACAG DO ACESSC/ MUNICIPIO ESTADO OU PAIS LAT LONG ALT QUANT UNTO
 
LOCAL DA C3L TA TERRITORIO (M)
 

aNA-O0036I12 	K.J.3ALICK E! ALIT 1342 3ALSAS MARAdHA3 BRASIL 0?35S 0605W 0270 54 FTS 
L.COL: C4LOEIPAO 25 KM 1 OESTz DE BALSAS. FAZENDA DO SR.OAMIAO 

dRA-0O03036113 	P.J.3ALICK ZT %L.1 1142 3ALSAS NARANHA3 BRASIL 07355 046054 0270 S4 FTS
 
L.CCL: CALDEIR4O Z5 K4 A OEST! DE BALSAS. FAZENDA DO SR.DARIAO
 

dRA-0Ob3086114 .J.SALtCK ET ALIT 134! 3ALSAS MARANHAO BRASIL 0735S 04605W 0270 54 FTS
 
L.COL: CALDEIRAO ?5 KA A 3EST= DE RALSAS. FAZcNDA DO SR.DANIAO
 

BaA-O000!6IS 	M.J.I3ALICK ET ALT 1342 3ALSAS MARANHAO BRASIL 0735S 04635W 0270 54 FTS
 
L.COL: CALDEIR40 25 K4 A OESTE DE BALSAS. FAZENDA DO SR.DANIAO
 

9RA-000056/1* 	N.J.aALI:K ET ALIT 1342 3ALSAS MARANHAO BRASIL 073SS 04635d 0270 54 FTS
 
L.COL: CALOEIR4O ?5 Kv A OESTc OE RALSAS. FAZENDA DO SR.DAMIAO
 

aNA-000086117 	A.J.SALICK ET ALT! 1342 3ALSAS MARANHA3 BRASIL 0?35S 04605W 0270 54 FT$
 
L.COL: CAL)EIRAO 25 X. A OESTS DE BALSAS. FAZENDA DO SR.DAMIAO
 

SRA-0O3046/1o 	M.J.BALICK ET ALT! 1342 ?ALSAS MARANHA3 BRASIL 0735S 04605W 0270 54 FTS
 
L.COL: CALDEIRAO 25 KM A 3ESTE DE 9ALSAS. FAZENDA DO SR.DARIAO
 

IaA-OOjOd6/19 	M.J.cALICK ET ALI[ 1142 9ALSAS MARANHAO BRASIL 0735S 04635J 0270 54 FTS
 
L.COL: CALDE[RA3 25 K4 A OEST= DE BALSAS. FAZENDA DO SR.DAMIAO
 

aNA-000086120 	M.J.8ALICK ET ALIT 1!42 qALSAS MARANHAO BRASIL 0735S 04605W 9270 54 FTS 
L.COL: CAL2EXP4O 25 KM A JEST: DE BALSAS. FAZENDA DO SR.DAMIAO 

OEA-0O3O94101 	M.J.BALICK ET ALIT 1351 TERESINA PIAUI BRASIL 0522S 04250d 54 FTS
 
L.COL: PARGEV DO RIO PARNAIBA 3? KP SUL OF TERESINA ESTRADA PARA PALREIRAS
 

BUA-000094102 	N.J.3ALICK ET ALIT 1351 TERESINA PIAUI PRASIL 0522S 04250 54 FTS
 
L.COL: PARZE1 DO RIO PARNAIBA 32 KM SUL DE TERESINA ESTRADI PARA PALMEIRAS
 

ORA-000094/03 	M.J.dALICK ET ALI 1351 TERESINA PIAUI BRASIL 0522S 04250w 54 FTS
 
L4COL: PARSe'4 DO RIO PARNATBA 3? 'CM SUL DE TERESINA ESTRADA PARA PALMEIRAS
 

ORA-O0094104 N.J.BALICK ET AL!T 1351 TERESINA PIAUI BRASIL 0522S 04250W 54 FTS
 
L.COL: KAR5E4 DO RIO PARNAI9A 32 KM SUL DE TERESINA ESTRADA PARA PALMEIRAS
 

J - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 



-----------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------- ------------------------------------------------------------------------- ------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

LISTA LE ACESSOS DE !FRPFIPLASN4 OBTIDOS POR COLETA. 1.LOCAIS DE COLETA E QJA%71DADzS
 
EIBAAPAICENARGEN. BRASILIA-OF. 07-03-86.
 

NONE DO COLETORCES): M.J.9ALICK (NYBG) A.R.ANDERsO' (INPA) J.M.F.FRAZAO & C.U.B.PINHEIRO (INEB) J.JANG3UX & 4.A.ROSA CNPEG) 
PATROCINADGRCES) DA COLETA: iM3RAPA(CENAqGEN) INPA MDEG 4Y9G FUN.LINDBERGH 9 US-AID 

PRODUTO: ORBIGNIA COD.PROD.:03212 NOPE CIENT.: ORa1GNYA PHALERATA MARTIUS
 
CURADOR: LDIO CORADIN VERIODC DA COLiTk: 231181 A 121251 FAILIA: PALMAE
 

REGISTRO 	 IOENTIFICACA3 00 ACESS3/ AUNICIPIO ESTADO OU PAIS LAT LONG ALT QUANT UNID
 
LOCAL DA CJL TA TERRITORIO (M)
 

eRA-OCOO4118 N.J.aALICK ET ALIT 1351 
L.EOL: PAR3EM 00 RIO PARNAIPA 32 

TEqESINA 
KM SUL Dz TERESINA 

PIAUI 

ESTRADA PARA PALMEIRAS 

BRASIL 052ZS 04250d 54 FTS 

BRA-000094119 N.J.BALICK ET ALIT I351 
L.COL: MAR3EA DO RIO PARNAT8A 32 

TERES.NA 
KM SUL Dr TERESINA 

PIAUI 
ESTRADA PARA PALMEERAS 

PRASIL 052S O250d 54 FTS 

aNA-O00094120 	M.J.BALIC' ET ALIT 1351 TEqESINA PIAUI BRASIL 05225 02s5Ow 54 FTS 
L.COL: PR;EM DO RIO PAR'AIU4 32 KM SUL D TERESINA ESTRADA PARA PALMEIRAS 

9NA-O00108101 	N.J.9ALICK ET ALIT 1353 U94JARA CEARA 9RASIL 0350S 04055W 0850 54 FTS
 
L.COL: SITIO AMAZCIAS PQOXI"O Al PARDUE NACIONAL DE UBAJARA
 

aIA-000108102 	M.J.3ALICK ET ALIT 1353 UAAJARA CEARA BRASIL 03535 04055d 0850 54 FTS
 

L.COL: SITLO A4A:O'*A3 o#OXImO AO DARQUE NACIONAL DE UBAJARA
 

3RA-000108/03 	4.J.ALICK ET ALI 1353 JPAJARA CEARA BqASIL C353S 04055W 0850 54 FTS 
L.COL: SITIO AIAZONAS PqOX14o Al PARQUE NACIONAL DE UBAJARA 

aRA-003108104 	M.J.BALICK ET 4LI! 1353 UAJARA CEARA BRASIL 03535 04055d a850 54 FTS
 
L.COL: SITIO AIAO4AS P;OXI"O A3 PARDUE NACIONAL DE UBAJARA
 

BRA-00013!105 	q.J.3ALICK ET ALrI 1353 UEAJARi CEARA eRASIL 0350S O055W 0850 54 FTS
 
L.COL: SITIO AMAZONAS PROX14C AO OARQUE NACIONAL DE U8AJARA
 

BRA-000108/06 	M.J.dALICK ET ALIT 1353 UPAJARA CEARA BRASIL 03535 04055W 0850 54 FTS
 

L.COL: SITIO 	AMA:04AS PROXIMO AO PAIGuE NACIONAL DE UBAJARA
 

BRA-000108107 	4.J.BALICK ET ALl! 1353 UqAJ RA CEARA 6ASIL O353S 04055w 3850 54 FTS 

L.COL: SITIO A4AIO4S PqOX14O Al PARGUE NACIONAL DE UBAJARA 

9RA-003138108 	N.J.BALICK ET ALI! 1353 UBAJARA CEARA BRASIL 03535 04055W 0850 54 FTS
 
L.COL: SITIO ANAZONA; PROXIMO Al PARQUE NACIONAL DE UBAJARA
 

SRA-000138109 	M.J.dALICK ET AL;! 1353 UiAJ ARA CEARA BRASIL 0350S 04055w o5o 54 FTS 
L.COL: SITIO A4AZO'IAS PqOK14O AO 

0
ARQUE NCIONAL DE UHAJARA 

8RA-000108110 q.J.gALICK ET 4LI 115 UBAJARA CEARA BRASIL 0353S 04055W O850 54 FTS 
L.COL: SITIO AMAZONAS PROX140 A3 PARQUE NACIONAL DE U9AJARA 



---------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

LJ$T4 DE ACESS3S Dz GERN3PLASNA OBTIDOS POR COLETA. I.LOCAIS DE COLETA E QUATIDADES
 
EM91APA/CN4RGEN. BRASILIA-OF. 07-03-86.
 

NONE D3 CCLETOR(ES): P.J.E-4LIC< (NYG) A.P.AIDERSO4 (P4PA) J.R.F.FRAZAO & C.U.a.PINHEIRO ([NEB) J.JANGOUX & N.A.ROSA CMPSG) 

PATROC(NAD2N(ES) 04 COLETA: ZP3RAPA(CEMARGEN) INPA FqvEG 4Y3G FUN.LINDBERGH & US-AID 

PRODUT3: ORB|GNYA COD.P40D.:O3212 NOME -CENT.: ORU[GNYA PHALERATA MARTIJS
 
CURADO: LIDIO CJRADIK OEII)DO DA (CL)TA: 
2$1181 A 121231 FAIILIA: PAL4E
 

DEGISTRO 0 ACE$SO/ NUNICIPlO ESTADO OU PAIS LAT LO'G ALT 2UANT UNID
IDENTIFICACAO 


LOCAL DA C3L TA TERRITORIO (M)
 

aRA-000116104 N.J.BALICK ET ALII 1354 [PU CEARA BRASIL 0420S 04045V 54 FTS 
L.COL: V4RZEA 00 JIL3. RODIVIA U AJARA-IPU KN 62. FAZENDA DO SR.ANTONIO PEREIRA 

3NA-000116105 P.J.BALICK ET AL 1354 [PU CEARA BRAS.. 0423S 04045d 54 FTS 

L.COL: VSRZEA 00 JILO. QODIVIA U3AJAQA-IPU KM 62. FAZENDA DO SR.ANTONIO PEREIRA 

BRA-000116106 M.J.3ALICK ET AL1I 135' IPU CEARA BRASIL 0420S 04045W 54 FTS 

L.COL: VARZEA OC JIL3. RIDOVIA U3AJARA-I'U KP 62. FAZENDA DO SR.ANTONIO PEREIqA 

eRA-000116/07 M.J.3ALICK ET ALui 1354 IPU 
L.COL: VARZEA DO JILO. R3DOVIA U3AJARA-IPL' KM 62. 

CEARA BRASIL 
FAZENDA DO SR.ANTONIO PEREI2A 

0423S 04045d 54 FTS 

BRA-OOt11610 M.J.8ALICK ET ALl 1154 IPU CEARA BRASIL 042) 04045v 54 FTS 

L.COL: VRZEA DO JIL3. OD3VIA U3AJARA-IPU KN 62. FAZENDA DO SR.ANTOhIO PEREIRA 

aNA-000116109 M.J.9ALICK ET ALI 1354 ZPU CEARA BRASIL 0423S 04045W 54 FTS 
L.COL: VkRZE DO JILO. RIDOV[A UIAJARA-IPU KM 62. FAZENDA DO SR.ANTONIO PEREIRA 

ONA-000116l1O N.J.1ALICK ET 4111 1354 IPU CEARA BRASIL 0420S 04045W 54 FTS 

L.COL: VARIEA 00 JIL3. RODOVIA UnAJARA-!PU KM 62. !AZENDA DO SR.ANTONI[O PEREIRA 

dEA-000116111 N.J.9ALI( IT ALI! 1354 IPU CEARA BRASIL 0420S 04045W 54 FTS 
L.COL: VARhEl 3C JILO. RODOVIA UlAJARA-!PU KM 62. FAZENDA DO SR.ANTONIO PEREIRA 

3RA-000116112 m.J.dALICK FT AL11 1354 IPU CEARA 6ASIL 042JS 04045d 54 FTS 

L.COL: VtRLEA 00 JiLO. R20',V1A UIAJARA-IPU (N 62. FAZENDA DO SR.ANTONIO PEREIRA 

SRA-000116113 M.J.BALICK ET L!l 1354 1PU CEARA SRASIL 042JS 040451 54 FTS 

L.COL: VARZIA 00 JIL. P00OVIA UIAJACA-IPU KN 62. FAZENDA DO SU.ANTONIO PEREIRA 

BRA-003116114 q4J.8ALICK ET ALUI 1354 IPU 
L.COL: VARZEA DO JLO. R)DOVIA U4AJARA-IPU KN 6Z. 

CEARA BRASIL 
FAZENDA DO SR.ANTON[O PEREIRA 

0423S 04045d 54 FTS 

qRA-0OO ;_i; N.J.BALICK ET AL11 1354 IPU CEARA BRASIL 0420S 04045W 54 FTS 

L.COL: VARZEA DO JILO. RODOV[A U3AJAqA-JPU KM 62. FAZENDA DO SM.ANTON1O PEREIRA 

ONA-000116110 q.J.BALICK ET ALI 1354 IPU CEARA BRASIL 04205 04045w 54 FTS 

L.COL: VARZEA DO JILO. RODOVIA U3AJARA-IPU KM 62. FAZENDA DO SR.ANTONIO PEREIRA 



------------------------------------------------------------------------------------------------------------------------

LISTA Di ACTISS3S D: 'EQM.3PLASMA 38TIOOS P03 COLETA. 11. CARACTERIZACAO AIDIENT4L E MATERIAL COLETADO 
EqI34APA/CINAR SEN. BRASILIA-OF. 07-03-d6. 

NONE 00 COLEtOACES): N.J.84LICK CNYB'%) A.8.AND--RS0N CI'4PA) J.N.F.FRAZAO 9 C.U.9.PINNEINO (INE9) J.JAW6OUX & 4.4.ROSA CWI'EG) 
PATROCINACORCES) D4 COLETA: £_M3RAPACCEN~AR~z:N) IN-:A rPE5 N4Y3G FUN.LINDBERG4 9 US-AID 

UTO:---OR------ -- A---OD-- --- -P-O---- ---- --- --- d---- - O---- G- A--P- AL---- A-----RTIJS-RO NO -NT.: -- -- -- --
CURADOR: LIDO CORADIN FAMILIA: PALMAE 

E3L BTAC/O 	 RELEVO/ GEOPOLITICAl 

FREQUENCIA RELATIVA MATERIAL COLETACO COLETA
 

ANIET -;;;;T4 s SERV*COT:S 	 REGIAO DATA CA
 

BRA-000060/01 	AMd:FL3RESTA PRIVARIA CON PRES7NCA DOPINANTE CE 9ABACU LEVEMENTE ONDULADO NORTE 231151
 
SUa3:LATO3LO 4ERME1M0 A"A4ELO/S:ERA INUNDADA P03 TUCURUI FR: CONUM MAT:EXSICATAS FRUTOS
 
OSS:OASACU ASSOCIA')O 4 MATA PRIMARIA CO'q OCORRENCIA CE EASTANI2EIRAS C3.EXCELSA). GERMOPLASMA OBTICO DE 20 ARVORES
 

BRA-aOiJO60I02 	AM8:FL33ESTA PR14A41A CON PRES NCA DOMINANT[ CE 3A9ACU LEVFMENTE ONDULACO NORTE 231191 
SUI:LATOSS3LO VE3N.ELHO A40RELO/SE3A INUNCADA P0O TUCURUI FR: COMum MA4T:EXSICATAS FRUTOS 
OSS:SAI3ACU ASSOCIADO A MATA >PIMAPIA CON OCORRENCIA CE CASTANHEIRAS CB..EXCELSA). GERMOPLASMA OBTICO CS 20 ARVORES 

ONA-000060/03 	Apqg:FLJRSSTA PqINAqIA CON PRES:NCA DOPINANTE CE BASACU LEVEMENTE ONDULADO NORTE 231151 
SUa:LATCSSOLO VE9M:LNO A4ARELOISuRt INUNCADA P03 TUCURUK FR: COMUM HAT:EXSICATAS FRUTOS 
O6S.*8A3ACU ASSOCIA0O A MATA PRIMRIA CON OCORRENCIA DE CASTANHEIRAS CO.EXCELSA). GERPOPLASMA OSTIDO CE 20 ARVORES 

BRA-000060J04 	AMB:FLOOESTA PRIIA41A COM PRESENCA OMINANTE OF 3ABACU LEVEMENTE ONCULADO N3RTE 231151
 
SUB:LATOSSOLO VEqMEL.40 A9A4ELOIS RA INUP4DADA P03 TUCURUK FR: COMUM HAT:EXSICATAS F*UTOS
 
'9eS:9AaACU ASS3CIAOO A MATA PRIMARIA CON OCORRENCIA CE CASTANNEIRAS C9.SXCELSA). GERHOPLASMA OBTIDO CE 20 ARVORES
 

SMA-000060105 	AMB:FLONESTA PRt4A41A COO ORESENCA DOMINANTE CE 3AIACu LEVEMENTE ONCULADO NORTE 231151
 
SUB:LATOSSOLI VERP;LH0 AIARSLO/SERA INUNDADA P03 TUCURUI FR: CONiJM MAT:EXSIC4TAS FRUTOS
 
02S:aAiACU ASCIADO A MATA 'RIMARIA CON OCORRENCIA DE CASTANHEIRAS (3.EXCELSA). GERMOPLASMA OBTIDO DE 20 ANVORES
 

34t-00J060/06 	AMB:FLORESTA PQIVAqIA C04 *RESENCA DOMINANT[ CE lAuACU LEVERENTE ONDULACO NORTE 231191
 
SIJ4:LATCSS0L0 VEIMELI4O A4ARELO/SZRA INUNCADA P03 TUCURUI FR: COMUM HAT:EESICATAS FRUTOS
 
O8S:aA3ACU ASSOCIAOO A MATA PRIMRRIA CON OCORRENCIA DE CASTANNEIRAS C8.EXCELSA). SERPOP..ASMA 091100 DE 20 ARVORES
 

aNA-0Oi0O60107 	AM8:FL03-STA PUINA414 COO PRES:NCA COMINANTE DE BA9ACU LEVERENTE ONCULACO W3RrE 231181 
SU9:LArOz.SOL3 VE4MNL4O AMAQELO/S=PA INUNCADA P03 TUCURUL FR: COMUM MAT:EXSICATAS FRUTOS 
0eS:BA3ACU ASSOCIADO A MATA PRIPARIA CON OCORqENCIA CE CASTANHEIRAS C8.EXCELSA). GERROPLASMA OBTICO DE 20 ARVORES 

aNA-00006010a 	AMR:FLORESTA PR14ARIA CON PRSSENCA COMIVANTE CE BABACU LEVEMENTE ONCULADO N3RTE 231181 
SU3:LATOSS3LO VCRM-L'40 AMARELO/SER4 INU14DADA P03 TUCURUI FR: CONUM MAT:EES[CATAS FRUTOS 
08S:aA8ACU ASSOCIAO A MATA ORIMARIA CON OCORRENCIA CE CASTANHEIRAS (O.EXCELSA). GERHOPLASMA OBTICO CE 20 ARVORES 

BRA-000060109 AM3:FLONESTA PR14A41A COO ORESENCA DOMIMANTE DE BA9ACU LEVEMENTE ONCULADO NORTE 231161
 
SUS:LATOSSOLO VE4MILH0 A4A4ELOISERA INUNDADA POR TUCURUK FR: CONM MAT:EESICATAS FRUTOS
 
OBS:aAaACU ASSOCIADO A 10ATA PRIMARIA CCM OCORRENCIA CE CASTANMEIRAS (9.EXCELSA). GE4"OPLASMA OSTICO CE 20 ARVORES
 

SRA-000060/110 	AM8:FLORESTA PRI4AqIA COM PRES:NCA DOPINANTE CE 3A3ACU LEVENENTE ONCULADO N3RTE 231131 
SU3:LATOSSOLD VEUPtiL4O ANARELO/SERA INUNDACA POP TUCURUI fR: COMURt NAT:EXS[CATAS FRUTOS 
09s:aA3ACU ASS3CIADO A MATA PRIMARIA CON OCORRENCIA CE CASTANNEIRAS Ca.EXCELSA). GERMOPLASM4A OBTIOD DE 20 AIRVORES 

p _ ,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

http:VEqMEL.40


-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

LISTA DE ACESSIS D: GERM')PLASPRA 38TIDOS POR COLETA. 11. CARACTERIZACAO A5IBIENTAL E MATERIAL COLETADO 
EMBRAPA/CENARGEN. BRASIL [A-DF. 07-03-6. 

MOplE D0 COLETOA4(ES): M.J.gALICK CNYPG) A.,1.A4DEPS0N (INPA) J.M.F.FRAZAO A C..S..PINIIEIA0 CZNE3) J.JANGOUX & tI.A.ROSA ("PEG) 

PATROCIINAD0RCES) DA COLETA: E1R4P4(CE4AlGEN) INPA MPEG 14Y3G FJN.LINDBERGH & US-AID 

PR~joSUTO: 01614VA --------------- COD.PROD.:03212 NONE CIENT.: OR8IGNYA PNALERATA NARTIUS 
CURACOR: LIDIO CORADIN FAMILIA: PALMAE 

aEG15TRO AM3IENTE G_-R4L/SJ9STRAT0/03SEPVAC0ES 	 AELEVO/ 

FREJUENCIA RELATIVA 


3NA-009078/01 	Ap3:AREA DE PASTAGEM CULTIVADA 
SUO:LAtOSSOLO VEIFE14O AMARELC 
085:GERMOPLA3MA OIT130 DS 21 AqV)RES. 

*RA-000?8102 	AM6:AREA DE PASTAG:P CULTIVADA 
SU3:LATOSS3LO VEqMZLAO AMARELO 
OBS:GEPOPRPLA;MA 33TIDQ D:_ 21 ARVORES. 

SRA-003078/03 	AMH:AREA Di 'A3TWGM CULTIVADA 
SU3:LATOSSOLI VEQKrL,40 A"ARELO 
06S:GEAM3PLASMA 3.-1IDO DE 21 A VOAES. 

8NA-000078/04 	AMB:AREA DE PASTAGEP CJLTTJAOA 

SU3:LATO3S3L3 V~E~tgLHO A14AIELO 

O8S:GERM3PLASKA 3eY!1O D:_ 21 ARVORFS. 


BRA-000078105 	AMB:ARE-A DE OAS~t:P C'L1!VADA 
SU9:LATOSS3L3 VE2PiLk4O A"AqELO 
OBS:GERP3PLAiMA O-tJDO Dr ?I ARVOPES. 

aNA-000078/06 	4*M6:AREA Di PA;T&GzM CULTIVADA 

SU9:LATOSSJLO VERM7LHO AXARIELO 

OBS:GERP3PLASPA 09TIDO DE ?1 ARVORES. 


ONA-000078/07 	AMO:ACEA Di DASTAGE74 CULTIVADA 

SUa:LATOSSOL3 VE4M-L40 A"ARCLO 


LEVEMENTE ONDIJIADO 

FR: COMUM 


FRUTOS EXCEPCIONALMENTE GRANDES
 

LEVERENTE ONDULADO 

FR: COMUM 


FRUTOS EXCEPCIONALMENTE GRANDES 

LEVEMENTE ONDULADO 

FR: COMUM 


FRUTOS EXCEPCIONALMENTE GRANDES 

LEVEMENTE ONDULADO 

FR: COMUM 


FRUTOS EXCEPCIONALMENTE GRANDES
 

LEVEMENTE ONDULADO 

FR: COMIJN 


FRUTOS EXCEPCIONALMENTE GRANOES
 

LEVEMENTE OPEDULADO 

FR: COMUM 


FRUT3S EXCEPCIONALMENTE GRANDES
 

LEVEMENTE ONDULA03 

FR: CONUM 


IBS:GERP3PLASIRA JeTIOO Dc 21 ARVORSS. FRUTOS XECEPCIONALMENTE GRANDES
 

3*A-0000781O8 	APB:AREA DE PASTqGTP EULTIVFDA 

cU3::.A7O3SLC VEIMEL40 AMAIELO 

0dS:GEfR9!PLAMA 3eTIDO DE 21 ARVORES. 


BRA-OOJC?8/07 	4ME:AREA DE ?ASTAGEO CULFIVADA 
SUd:LATOSSOLC VERELHO AIARELO 
OPS:.iER103PLASPA )2T1D0 D7 21 A4VORSS. 

aNA-0030?8110 	AM3:AREA 0; PAZ.AG*P CJLTIVADA 
SU3:LATOSS3LO hERRE=L'4 AMIARELO 
3ES:GERRPLASP4 33TtD0 Di !I AqV)PES. FRUTO 


LEVEMENTE ONDULADO 

FR: COMUM 


FRUTOS EXCEPCIONALMENTE GRANDES
 

LEVEMENTE ONOjIAD? 
FR: COMUM 

EXCEPCIONAL14ENTE GRANDES 

LEVE14ENTE 0'4DULADO 

FO: COMUM 


EXCEPCKON4LMIENTE GlANDES
 

FRUTOS 

----------------

REGIAO GEOPOL!T!CAl 
MATERIAL COLETADO 

DATA DA 
COLETA 

CENTRD-0ESTE 
MAT:EXECATAS FRUTOS 

281131 

CENTRD-OESTE 
MAT:EXSICATAS FRUTOS 

261131 

CTENTR3-3ESTE 
MAT:EXSICATAS FRUTOS 

281191 

CENTRO-OEST! 
MAT:EXSICATAS FRUTOS 

281181 

CEN1R3-OESTE 
MAT:EXSICATAS FRUTOS 

281151 

CENtRO-OESTE 
HAT:EXSICATAS FRUTOS 

281191 

CENTRODESTE 
PAT:EXSICATAS FRUTOS 

231131 

CENTRO-DESTE 
MAT:EXSICATAS 9RUTOS 

231181 

Crt4TR3-OESTE 
MAT:EXSICATAS, FRUTOS 

281181 

CENTR3-OESTE 
P4T:EXSICATAS FRUTOS 

2811,31 



-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

LISTA IF ACESS3S D'_ GrjNlMPLASM4 33TIDOS POR COLETA. It. CARACTERIZACAO A.9BIENTAL E MATERIAL COLETA30 
E401~APAICENARGE4. BRASILIA-OF. 07-03-86.
 

NOME DJ COLETORCES): NI.J.BALICK CNYSS) A.8.A4DCERSON CINPA) J.M.F.FRAZAO & C.U.S.PIPONEIR0 (INEB) J.JANGOUX & 'i.A.ROSA (fNPEG)
PATROCINADORCES) 0A COLETA: SN3RAPA(C4A4GEN) 1140A NDEG 14Y9G FUN.LINDBER5N g Us-AID 

PRODUTO: CRBIGNVA COD.P'?0D.:03212 NOME CIENT.: ORBIGNYA PHALERATA MAOTIUS
 
CU4AD04: LIDJO CORADIN 
 FAMILIA: PALMAE
 

REGISTIO ANBIENTE GEA/sBTiTOOSVCT RELEVO/ R:GIA3 GE3POLITICAl DATA DA
 
FREJUENCIP RELATIVA N5TERIAL COLETADO COLETA
 

3RA-GOJGTSI1 AP9:AQSA 02- PAiTAG-M CULTIVADA LEVERENTE ONOULAD3 CENTR3-OESTE 281181

SUI:LAT0SS3L3 VE4M _LeO A'qA4ELC FR: CONUM MAT:EXSICATAS FQUTOS

O6S:rERrF')PLA;PA 33TID0 O 21 AqV)RES. FRUTOS EXCEPCIONALIENTE GRANDES
 

3RA-000036/01 AM4i:CERR4DI] 
 ONDULADO 43RDESTE 041251
 
SU@:AREIAS QUARTIOZAS DISTROFICAS 
 FR: COMUM MAT:EKSICATAS FAUTOS
 
O6S:GERP3PLASMA iSTIaO D*_ 20 ARVIRES. 3A9ACU OCORRE 
EM POPULACOES ISOLADAS
 

BRA-0000S6102 AMS9:CERRADO 
 ONOULADO N3RDESTE 
 041231
 
SU3:AREIAS QLJARTZ3ZAS DISTROFICAS 
 Fft: CONUN NAT:EXSICATAS FRUTOS
 
0BS:GERP3PLASNA 39TIDO DE 20 AqVORES. 9ASACU OCORRE EN POPULACOES ISOLADAS
 

BRA-000O66/03 AMS:CERRAD3 
 ONDULADO N3RDESTE 
 041281
SU%:AREIAS GUA-ITI0ZA; DISTROFICAS FR: CONRUN MAT:EXSICATAS FRUTOS 
0BS:GErNJPLA5FpA OPTIDO DE 20 A4VORES. 9A9ACU OCORRE ENI POPULACOES ISOLADAS 

BRA-003O36/04 AM3:CERR4DO 
 ONDULADO N3RDESTE 041231 
iUI:ARE14S C*JA4TzOZAS aI;T90FICAS FR: CONUN MAT:EXSICATAS FRUTOS
 
06S:GfR)PLA1% 19TIDO D- 20 A.AVJ3QS. 3*A0CU OCORRE EM POPULACOES ISOLADAS 

13RA-OC0016/05 4Psi:CE9R*DO ONDULADO N3RDESTE 
 041211

;Ut:AREIAS QJiAqTZ!''AS OISTRCFICA3 
 FR: COMUN NAT:EXSICATAS FRUTOS

0f3: E4M3PLA:Pl 32rIJO D' 10 ARV3R S. 3A3ACU OCORRE SH POPULACOES IS0LADAS 

aR-0O60 R:E03ONDULADO 
 NORDESTE 041251
SUtl:ARSIAS OUA4TZO!AS DISTQ0FICAS FR: 
COMUN NAT:EXSIC4TAS FRUTOS
 
OSS:GERP3PLASPOA 39T133 VE '0 A4V3RES. 3ASACU OCORRE ZM POPULACOES ISOLAOAS 

*RA-300J036/07 4146:CEQRADO 04DULADO N3RDESTE 
 041281 
SUJ:AREIAS QUARTZ01AS I;TI0FICAS FR: COMUN 
 MAT:EXSICATAS FRUTOS
 
38S:%,ERP3PLASNA 36TIDO D7 ?0 
ARVORES. 9A9ACU OCORRE EM POPULACOES ISOLADAS 

ORA-000096108 ANI;:CE;IRAD3 ONDULAPO NIPDESTE 
 041281

SIJd:AREIAS OUA4TZO:AS DISTROFICAS 
 FR: C014UN NAT:EXSICATAS FRUTOS 
OBS:;iERP)PLA5A!, JTIDO 01 ?0 AqV2RiS. aAt3ACU OCORRE EM POPULACOES ISOLADAS
 

BRA-003036/09 AMB:CERRADO 
 ONDULADO N)RDE STE 041281SU9:AREIAS QtJAQTZOZAS DIST40FICAS FR: CONUM MAT:EXSIC4TAS FRUTOS 
0EiS:GE.1P3PLASP'A 3PTID0 
DE 20 A2VIRES. 4A9ACU OCORRE EN POPULACOES ISOLADAS 



LISTA DE ACESS2S DE :IERM3PLASMA OSTIDOS POR COLETA. 11. CARACTERIZACAO 
EMORAPA/CENARGEN. BRASILIA-OF. 07-03-864 

ANBIENTAL E MATERIAL COLETADO 

NOME D3 COLETORCES): N.J.BALICK CNYBG) A.B.ANDERS0 (INPA) J.M.F.FRAZAO S C.U.B.?INHUIRO 
PATROCINiADORCES) DA COLETA: EM3RAPk(CE4A4GEN) INPA MPEG '4YBG FUJN.LINDBERGH ILUS-AID 

(PaNEB) J.JANGOUE 9 N.A.ROSA (MPEG) 

PRODJT3: OR13IGNYA 
CURADOR: LIDIO CORADIN 

COD.PROO.:03212 NOME CIENT.: 
FAMILIA: 

OABIGNYA 
PALNAE 

PHALERATA NARTIUS 

REITqO AMOEN E GE /LSUesTR0TO0OSERVCOES RLDIREGIAO 
FRE2UENCIA RELATIVA 

GE3POL1TICAl 
MATERIAL COLETADO 

DATA D 
COLETA 

BRA-000036/20 AM3:CERRADO 
SU3:AREIAS CUA2TZOZAS DISTqOFICAS 
OBS:GERI'3PLASNA 'IFTIDO DE 20 ARVORES. 3A3ACU OCORRE EM 

ONDULADO 
FR: COMU14 

POPULACOES ISOLADAS 

NORDESTE 
MAT:EXSICATAS FRUTOS 

041251 

BRA-000094/01 AM3:FLORESTA DE 3A3ACU COP PASTASE4 
SUB:PODZOLIC3 VEQPELHO AMARELO DtSTROFICO 
OBS:GEqP3PLASMA 23TIDO DE ?0 ARVORES. AREA CON GRANDE 

LEVEMENTE ONDULADO 
FR: DONINANTE 

DOMINANCIA DE BABACU 

N3RDESTE 
PAT:EXSICATAS FRUTOS 

081291 

GRA-003094102 AMB:FLORZSTA DE 3A.4ACU 
SU3:POOZOLICO VE4M:LI4O 
ObS:GERM2PLA3KA 3eT103 

COP PASTAGE4 
AMqA4ELO DISTROFICO 
DE 20 A;VORE-S. AREA CON GRANDE 

LEVEMENTE ONDULADO 
FR: DOMINANtE 

00OMINANCIA DE BABACJ 

N3RDESTE2 
MAT:EXSICATAS FRUTOS 

081231 

SRA-000091.103 tA8:FLORESTA DE 3A3ACU CON PkSTAIEM 
SUB:POOZOLTCO VERPzLI4O A"APELC D:STPOFICO 
OSS:GERPOPLASMA OBT130 D; ?0 AIVIRES. AREA CON GRANDE 

LEVE~t:NTE ONDULADO 
FR: 9'OMINANTE 

DOMINANCIA DE BABACU 

NOROESTE 
MAT:EXS!CATAS FRUTOS 

381251 

aNA-000094/04 AMI:FLORESTA 0 JAIACU CO)N PASTASE4 
SUi:PO0lCLIC3 VZ;Kl-L4O AMARELO DISTROFICO 
OBS:GERPOPLAIPA OeTIDOOcDC0 AQVORzS. AREA CON GRANDE 

LEVEMENTE OND.JLADO 
FR: DOMINANTE 

DOMINANCIA DE BABACU 

N3RDESTE 
MAT:EXSICAT4S FRUTOS 

081291 

3RA-0O0OM4I5 AM9:FLOR7STA D= iAiACU C^,M PASTA3[1 
SU3:PODZOL1C3 VE4NJ NO AMAOELO DISTROFICO 
OES:GERMJPLA;P&l 39T10) D- .O A4VIRES. AREA COM GRANDE 

LEVEMENTE ONDULADO 
FR: DOMINANTE 

DOMINANCIA DE SAaACJ 

N3RDESTE 
NAT:EASICATAS FRUTOS 

081281 

3RA-000094/06 AM3:FLORESTA LE 4A.,ACU CON PASTAGE4 
SU3:PODZILLC3 VEIFLHO ANAqELO DISTROFICO 
OBS:GERPOPLASP4 ISTIDO Dc ?0 A4VORES. AREA CON GRANDE 

LEVEM4ENTE ONDULADO 
FR: DONINANTE 

DOMINANCIA DE BASACJ 

N3RDESTE 
HAT:EXSICATAS FRUTOS 

081251 

ONA-000094107 AV8:FLORESTA OF 3A3ACU C3N PASTASE4 
SUJ:PODZJLICO VERMELHO AMA4ELO DISTROFICO 
OBS:GERPIP.ASPA OBTIDO Ot 20 AQV3RES. AREA CON GRANDE 

LEVEMENTE ONDULADO 
FA: DOMINANTE 

DOMINANCIA DE BABACU 

k3RDESTE 
MAT:EESICATAS FRUTOS 

081281 

aRA-000094/O8 AMB:FLORESTA DE IAJAEU CON PASTASE4 
SU:OZLE VEIMELHO A4A4ELO DISTROFICO 
OBS:GERPOPLASMA 39TIDO D7 20 ARVORES. AREA CON GRANDE 

LEVEMENTE ONwDULADO 
FR: DONINANTE 

DOMINANCIA DE BABACU 

N3RDESTE 
MAT:EXSICATAS FRUTOS 

081251 

ONA-000074109 AMS:FLONESTA Da 3AIACU CON PASTAGE4 
SU3:PODZOLICO VEQMTELHO AMARELO DISTROFICO 
OBS:GERP.DPLASMA 38TIDO DE 20 ARVORES. AREA CON GRANDE 

LEVVNENTE ONDULAD3 
FR: DOMINANTE 

DONINANCIA DE DABACU 

N3RDESTE 
MAT:EXSICATAS FRUTOS 

061251 



------------------------ ----------------------------------------------------------------------------------------------------------------------

LISTA 2E ACE iSJS PE SE4000PLASPIA 38T1D0S 1-0R COLCTA. It. CARACTERIZACAC 
E'*BIAPA/CEN4RGEN. BRASILIA-OF. 07-03-86. 

AIBIENTAL E MATERIAL COLETADO 

NONE 00 COLETORCES): 
PArEOCINADOR(ES) DA 

N.J.BALICr( NY65) A.R.A'EDE-RS04 (IMPA) J.M.F.FRAZAO 1, C.U.S.PINNEIRO 
COLETA: E14IRAPA(CE'dARGEN) INDA PPEG NYtIG FUN.LINDBERGM a US-AID 

CINEe) J.JANGOUX 9 N.A.ROSA ("FES) 

nIoDUTa: ORBIGEY4 C3D.PROD.:C3?12 NONE CIENT.: OftOIGNYA 
CURADOA: 11010 CORADLN FAI1LIA: PALMAE 

----------------------------------------------------------------------------------------------------------------------------------------------

PI4ALERATA NANTIUS 

AiGISTRO AM91ENTE GERAL/SJBSTRAT0I03SEPVACOES RELEVO/ 
FREQUENCIA 

----------------------------------------------------------------------------------------------------------------------------------------------
RELATIVA 

REGIAO GE3POLITICA/ 
MATERIAL COLETADO 

DATA DA 
COLETA 

ONA-000094/20 AN8:FLORESTA DE 3A4ACU C')N PASTASE4 
iU9:PODZOL1C3 VERM:-L,4 A'qA-ELO DISTROFIC3 
06S:GERPP.ASNA )c3TIDO (: 20 AIVOR:ES. AREA C31" GRANDE 

LEVEMENrE ONDULADO 
FR: DOMINANTE 

DONINANCIA DE BAOACU 

N3RDESTE 
MAT:EXSICATAS FRUTOS 

081291 

ONA-003106/01 ANa:FL3RE5STA S4iCJNDARIA 
SU,3:;OLO LITOL1CI Eurpar3Fc3 
OBS:GERP3PLAS"A )qr1DO D=_ 20 ARVORES. 9A9ACU OCORRE EN4 

ONDULADO-CHAPADA 
FR: COMUN 

POPULACOES [SOLADAS 

NORDESTE 
MAT:EXSICATAS FOUTOS 

111231 

9RA-000103102 AMB:FLOA2-STA SEC..NDARIA 
SUi:SOLO LITOLICJ EUTROF1CI) 
OBS:GERPJPLASNA 'IPTIDO D: 10 ARVOPES. 9A3ACU OCORRE EM 

ONDULADO-CHAPADA 
FR: CONUN 

POPULACOES ISOLADAS 

PeORDESTE 
NAT:EXSICATAS FRUTOS 

111251 

aPA-0031t)8103 ANa: FLCREtSTA ScCCjhDA4A 
SUI3:SOLO L17OLIC3 :UTPOFICO 
O6S:.EqN3PLAima JBTIDG Dr 2?0 A;IVORES. 3A9ACU OCOqRE 

ONDULADO-CMAPAD4 
FA: EONUN 

EM POPULACOES ISOLADAS 

NORDESTE 
MAT:EXSICATAS FRUTOS 

1' 

BRA-000108104 AN9:FLOR:_TA S:_CJN A1J14 
SUtl:$S0O L173L1C; EUTROV1CI 
OL3S:,ERP3PLASMa a!5rloo D- ?0 ARV3PSS. 3ARACU OCORRE 

ONDULADO-CHAPADA 
FR: CONUN 

EM POPULACOES ISOLADAS 

N3RDESTE 
NAT:EXSICITAS FRUTOS 

111281 

SRA-001108/GS AM3: FLOliSTA St*JhAl~T% 
SUd:SOLO LITCL! 'UTROFICZ 
ORS:5EqP'3PLASMA 39TICC o:L 20 AqVIRT-S. 3AIACU OCORRE EM 

ONDULADO-CHAPADA 
FR: CONu" 

POPULACOES ISOLADAS 

N3RDESTE 
MAT:EESICA7AS FRUTOS 

111251 

8NA-003108/06 AM3:FLGOrESTA SSCJNDAQIA 
SU-):.30LO iITOiIC) :-UTROFICO 
OBS:GERM3PLASMA )TIDO OZZ ?0 ARV3RTS. BAqACU OCORRE 

ONDULADO-CHAPADA 
FR: CONUN 

EM POPULACOES ISOLADAS 

N3R9ESTE 
MAT:EXSICATAS FRUTOS 

111201 

83A-003105S/07 AP3: FLORESTA SE:CjhaA~A 
SU-j:SOLC LITOLIC3 :u'RCF!C) 
OBS:GERPOPuAj?'A )cTIDC Di 20 A4VOR:ES. 9A3ACU OCORRE EN 

OPDULADO-CHAPADA 
FR: CONU" 

POPULACOES ISOLADAS 

PI3RDESTE 
NAT:EXSICATAS FRUTOS 

111291 

SRA-000108/05 ANB:FLORETSTA SECJNDAR 
SUB:SOLO LITOLIC) UTROFIC) 
0eS:.iERP3PLASmA 3%T19O D' ?0 Aqy~ESR3 9A5ACU OCORRE 

O'4ULADO-CHAPADA 
FR: CONUM 

E04 POPULACOES ISOLADAS 

NORDESTE 
MAT:EZSZCATAS FRUTOS 

111201 

SPA-000108/09 APB3:FLORSSTA SErCJNOA416 
SUg3:SOLO L;TOLIC. -UTR)FIC3 
OfiS3E.lV3PLA;P4A JT!DO D: '0 AqVrOPTS. 3ABACU OCORRE Em 

ONDULADO-CHAPADA 
FR: CONUN 

POPULACOES ISOLADAS 

N30DESTE 
MAT:EXSICATAS FRUTOS 

111201 



----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------- -----------------

----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

LISTA DE A:ESS)S 07- GERNOPLASqA OBTIOOS POR COLETA. 11. CARACTERIZACAO A. rljTlAL E 1ATERIAL COLETADO 
EqcllAPA/CENlkRGEN. BRASILIA-OF. 07-03-S6.
 

NONE 03 COLETORC(ES): P.J.f3ALICK (NYBG) A.B.ANDERSON (INPA) J.M.F.FRAZAO & C.U.8.PINI4EIRO (INtES) J.JANGOUX 9 N.A.ROSA (4PEG) 

PATROCINAOORCES) DA COLETA: EMARAkPA(CENARGEN) INPA MDEG 4Y4G FUN.LINDBERG4 9 US-AID 

PitODUTO: OREIGNYA COD.PROD. :03212 NOME dIENT.: OPBIGNYA PNALEAATA MARTIUS 

CURADOR: LIDIO CORADIN FAMILIA: PALMAE
 

RELEVOI REGIA3 GEOPOLITICA/ DATA DA
RiGISTRO AP31ENTE GERALISJPSTRATO/O3SERVACOES 
FRENPCIA RELATIVA MAYTRLAL COLETADO COLETA
 

3NA-00')108120 AM3:FLOR STA SECU40DARIA 
SUd:SOLC LIT2)LtCO iUTROFICO 

ONOULADO-r4APADA 
FR: CONUM 

NORDESTE 
MAT:EXSICATAS FRUTOS 

111281 

OBS:GEqP3PLASMA OBTIDO DE 20 AqVORES. aA3ACU OCORRE EM POPULACOFS ISOLADAS 

BRA-oaoiia1il AM8:FLONESTA Vt- IAACU CON AREAS A3ERTAS DE CULTIVO ONOULADO-CNAPADA N3ROESTE 121251 

SUP:PODZ3LICG VSRMEL40O A.MADELO EUTROFICO FR: CONUN NAT:EESICATAS FRUTOS 

OBS:GERMOPLASNA 32TIOO DS 20 ARVORES. 3A3ACU OCIRRE EM POPULACOES ISOLADAS 

GRA-000116102 AMB:FLONESTA DE iAjACU C114 AREAS A93ERTAS 
SUB:POOZOLIC3 VE4NZL4O AYVARELO EUTROFICO 

DE CULTIVO ONOULADO-CNAPAOA 
FR: COMUM 

NORDESTE 
HAT:EXSICATAS FRUTOS 

1212!k 

OBS:GERN3PLASP'A 38TID0 D " AQ~V3RES. SASACU OCOPRE EM POPULACOES ISOLADAS 

ORA-000116103 AN3:FLORESTA DE 3A3ACU CON AREAS A3ERTAS DE CULTIVO ONDULADOOCHAPADA NPOEST-T 121201 

SU8:PODZILICI VEQN:L'40 
OjBS:GERPIPLASMA I&TI'O 

A4AIELO EUTROFICO 
D-: 20 ARVORZS. 3A3ACU 

Fft: CONUN 
OCORRE EN POPULACOES ISOLADAS 

NAT:EXSICATAS FRUTOS 

3RA-000116104 APS:FLORISTA D: I*IACU CON AREAS AlERT4S 0E CULTIVO ONOULADO-CHAPADA NMRESTE 121 
SUa:PODlILICO VEIMELliO AIA4ELC EUTQOFICO FR: COMUR MAT:EXS[CATAS FOUTOS 

OeS,*GERP3PLASMA 15TLDO DE 20 ARVORSS. 8A9ACU OCORRE EM POPULACOES ISOLAD,'. 

BRA-000116105 AP3:FLORESTA Di 3ASACU C.'N AREAS AjERTAS DE CULTIVO OPIPULADO-CHAPADA N3RDESTE 121291 

SU3:PODZ3LICO ViRM.ELriO AMAIELO EUTIOFICO FR: COMUM NAT:EXSICATAS FRUTOS 

OBS:GEanOPLASNA 36TIDO 01 20 ARV3RES. 9ASACU OCORRE ER POPULACOES ISOLAOAS 

BRAA-0016106 AM:;L30ESTA 0E 3.1:ACU 
SuB:P00ZOLICO VERl-LiO 

COM AREAS .3ERT& 
A4ARELO EUT.4GFICO 

DE CUL71VO ON5ULADO-CHAPADA 
Fm: comum 

N3RDESTS 
MAT:EXSICATAS FRUTOS 

121231 

OPS:GRPlP.ASP*A OF7100 D: 20 ARV3R--S. BARACU OCORRE EM POPULACOES ISOLADAS 

83A-003116IC? AMBFL)aRESTA 
S~:OZL't 

* _!3ACU CON A 
VEL4O AIAREU; 

TAS DE 
Ico 

CULTIVO ONDULADO-CHAPAOA 
FR: COMUN 

H3RDESTE 
MAT:EXSICATAS FRUTOS 

121231 

OaS:GERMOPLASPA 39TIDO DE ?0 ARVOflES. BABACU OCORRE EM POPULACOES ISOLADAS 

3RA-000116108 ANB:FL3RSSTA 0= 3A3ACU C3P AREAS AiERTAS DE 
SUB:,POreZ^LlC0 VfA'P'LHG At.RELe, EUTRC;ICO 

CULTIVO ORDULADO-CNAPADA 
FA CONVA 

WORDESTE 
MAT:EXSICATAS FRUTOS 

12128i 

OBS:GE;,'PL.SMt )RTtDO r).-10 A4V,0RES. 3A3ACU 0C0OtRE ENiP0ULACGES ISOLADAS 

GRA-OOO116!9 ANS:.'LORESTA CE )A4ACU COM4AQEAS A3ERTAS 
SUa:POPZOLICO VEq'mEL'0 INARELO EUTRoFICO 

DE CULTIVO ONDULhADO-CHAPADA 
FR: COMUM 

k1POESTE 
MAT:EXSICATAS FRUTOS 

1212a1 

OBS:GFINIPLAS4A 32TIDO O.E Z0 ARVOR:'. 349ACU CRRE EN POPULACOES IS5uLADAS 



----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

13 

LISTA DE ACESS3S D SER093PLASMA 09TI003 P0* COLElA. It. CARACTERIZACAO AABIEN7AL E MATERIAL COLETADO 
~Em4.iAICENARGEN. BRASILIA-OF. 07-05-86. 

NONE 03 COLETORCES): N.J.BALICK (NY95) A.9.AN0IASR00 CINPA) J.M.F.FRAZAC 9 C-U-e~13-PINEIRO CINES) J.JANG3UX % N.A.ROSA (MPEG) 
PATROCINADORCES) DA CCLETA: EfliRAPA(CE'IAiGEN) INPA MPEG '4YIG FUN.L!NDBERGN 9 US-AID 

---- ---- ---- ---- --- -- ---	 --- A- --- -- --- -- --- --- -- --- ----- C0D.PROO.:03212 NONE CIENT.: --- -- -- --

CURADOR: 11010 CORADIN FAMILIA: PALMAE 

REGISTRO AMi3IENTE G_-PALISU95TAAT0I03SSRVAC0ES 	 RELEVO/ VEGIAO GEOPOLITICAI DATA DA
 
FREQUENCIA RELAtIVA MATERIAL COLETADO COLETA
 

BRA-000116/20 APMR:FLORESTA DE 3AJACU C3M AREAS A3iRTAS DE CULTIVO 	 ONOULADO-CHAPADA #4ORDESTE 121281
 
SU3:PODZ 1 LC0 VE:IMRLH0 A44ARELO EUTROFICO 	 FR: COMUPm MAT:EXSICATAS FRUTOS 
OBS:SEqP.3PLASM4 3ATM, 4E 20 A9V~aES. 3ABACU OCORRE EM POPULACOES ISOLADAS
 



--------------- -------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

LISTA D ACzSC )E G R!VOOLASMA OITZOOS POR COLETA. III- DADOS C0.IPLEMIIINARES
 
EwRP/EAGN BRASILIA-DF. 07-03-86.
 

NCHE D3 COLETOQ(ES): r'.J.e4LIC< CNY85) A.R.ANDSASON (INPA) J.M.F.FRAZAO & C.U.3.PINHEIRO (INEB) J.JANGOUX 9 ?4.A.hCSA (MP~ra) 
PATR')CINADORCES) DA COLETA: EK3RAPA(CEi;RQGN) INOA "PFG 4iY3G FU.IDEG 9 US-AID 

PmootuTa: ORBIG'IYA C)O.PROD.:05212 NCME CIENT.: ORdI~h1A Pi4ALERATA MARTIUS 
CUIADOR: LtDIO CJRADIN FAMILIA: PALPIAE 

RESISTRO 	 HA3ITO D.7 CAR-SCI'4ENT3I COR DA FLOR/ DETERMINAOOR E DATA/ 
DEST INO)CS) SUCERID)(1) COR DO FRUTO N)HE COIWu' NO LOCAL 

SIA-0)C10011 ERETO FL:A14ARELO CLARO 
FR:MARROM ESCURO 

DET:M.BALICK-A.ANDERSON 231107 
NC:9A3ACU 

BmA-000060/15 ERETO FL:AMqARELO CLARO 
FR:MARROM ESCURO 

DET:M.BALIC(-A.ANDERSON 231181 
NC:3A3ACU 

ONA-000060/16 ENkTO FL:AAAELO CLARO 
FR:MVARROM ESCURO 

DET:NI.SAL[CK-A.ANDERS0N 231181 
NC:aA3ACU 

ORA-OO3O60117 EMETO FL:AMARELO CLARO 
FR:M4ARROM ESCURO 

DTT:MI.SALICK-A.ANDERS0N 231181 
NC:3A3ACU 

aNA-00006OI11 ERETO FL:APIARELO CLARO 
FR:MARROM ESCURO 

DET:M.BALICK-A.AN0EQSON 231181 
NC:SAJACU 

8NA-000060/19 ERETO FL:AMARELO CLAAO 
FR:RARROM ESCURO 

OET:04.BALICK-A.ANDERSON 231181 
NC:3A3ACU 

8RA-03060120 EPETO FL:AMARELO CLARO 
FR:PIARROMI ESCURO 

DET:N.8ALICK-A.ANdDERSON 
NC:BA3ACU 

231181 

3MA-0C!00?Z/01 ERETO FL:CREPIE 
FR:PARROM 

OST:0'L8ALKCK-A. ANDERSON 281 181 
NC:9AJACU 

BRA-OC3078/02 ERETO FL:CREMqE 
FR:MARROM 

OET:14.BALICK-A.ANDERSON 
NC:3A3ACU 

251181 

3RA-OC3078/03 ZRETO FL: CREME 
FR:PMARROM4 

DET:04.BALICK-A.ANOERSON 251181 
NC:t3A3ACU 

BRA-000078104 EPETO FI:CRE4E 
FR:MARIOM 

DET:M.64LICK-A.ANDERSON 
NC:i3A3ACU 

201181 

BRA-000)0?8IO5 ERETO FL:CREME 
FR:MARROM 

DET:M.BALICK-A.ANDE*S3N 251181 
NC:dAJACU 

BRtA-O000?8/O6 ENETO FL:CREME DET:M.BALICK-A.ANDERSON 251181
 
FP:MARROM NC:3A)ACU
 



-----------------------------------------------------------------------------------------------------------------------------------------------

LISTA DE ACESSOS OE GC-SMqOLAS14 03TIDOS P03 COLETA. 'It- 03AD60S CO.MPLEMEt4TAAttS 
E40RAPA/CENARSER. BRASILIA-DF. 07-03-6
 

NOME 00 COLETOR(ES): F.J.BALIC( (NY6G) A.B.AlIDERSON CIMPA) J.M.F.FRAZAOPATROCINADORCES) 9 C.U.9.PIPU4EIRO CINEB)DA COLETA: EM3RAPA(CENiARGEN) J.JANG3UX 9 N.4.QOSA (MPEG)INPA MPEG 4YO6 FUN.LINDBERGlM 9 US-AID 

CRADO: LOIO COADI 
 C0D.PQoD..-0212 NOME
CURAOR: CIENr.: ORBIGNYA PI4ALEArTA MARTIUS
IDI CORDINFAP'ILIA: 
 PALMAE
 
REG;STqO 
 HA3ITO OS CRESCIWE'4T0/ 


Cal DA
OESTINOMs SUGERDO(S) FLOR/ DETER41RADOR E DATA/
COR DO FRUTO 
 NOME CONUM NO LOCAL
 

URA-000075120 
ERETO 

FL :CNEME 
 DET:M.9ALICK-A.ANDERSON

FR:MARROR 
 NC:BAJACU
 

3RA-000078/21 SRETO 

FL:CREME 
 DET:MR.SALICK-A.ANDERSON 251161
FR:MARROR 
 NC:9AJACU
8NA-000086/01 ERETO 

FL:CRERE 
 DET:MR.BALIC-A.ANDERSON 041281
FR:NARROM 
 NC:3A3ACU
3RA-000036/02 
ERETO 

FL:CREME 
 DET:N.BALICC-%.ANDERSON 041281
FR:MARROM 


NC:8A3ACU
 
SRA-000036103 
_-RETO 


FL:CREME 
 DET:MI.SALICK-A.ANDERSON 041281
FR:MARROM 
 NC:3AJACU
 
1RA000016104 
ERETO 


FL:CREME 
 DET:M.BALICK-A.ANDERSON 041281
FR:MARROR 
 NC~aAIACU
 
BRA-000036/05 ERETO 


FL :CREME 
 DET:M.9ALICIK-A.ANOEQSOh 041281
FR:MARROM 
 NC:BA3ACU
BRA-000J086106 ERETO 

FL:CREME 
 DET:1N.BALICI(-A.ANDERSOti 041281

FR:MARROM 
 NC:BA3ACU
BRA-000086/07 
ERETO 

FL:CREMqE 
 DET:MI.BALICK-A.ANDERSON 041231
FR:MARROM 
 NC:9A3ACU
BRA-000086/08 ERETO 

FL:CREIE 
 DET:N.DALICIC-A.ANDERSOIS 041281
FR:MARRO4 
 NC:BAdACU


*RA-000096109 ERETO 

FL:CRERE 
 DET:PK.BALCIC..A 
ANDERSON 041281
FR:MARROM 
 NC:9A3ACU
*RA-000086/10 ERETO 

FL:CRENE 
 DET:MI.BALICIC-A.ANDERSON 041281
FR:MARROR 
 NC:aAJACU


IRA-000086/11 
ERETO 

FL:CRENE 
 DET:N.BALICK-..AANDERSON 041261
FR:MARROR 
 NC:3A3ACU
 

251181 



----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------

LISTA Dz ACISSOS E 6;RMCPLASMA O3TIDOS POR COLETA. 
II. DADOS COMPLEMENTARES
 
EIRRAPA/CENARGEN. BRASILIA-DF. 07-03-86.
 

MORE DO COLETOR(ES): M.J.BALIC< CNYF3) A.B.ANDERSO 
 (INPA) J.M.F.FRAZAC & C.U.B.PINHEIRO (INEB) J.JANGOUX & N.A.ROSA (MPEG)

PATROC[NADORCES) DA COLETA: EF3RAPA(CE4A4GEN) INPA MPEG NYHG FUN.LINDOERGH 9 US-AID
 

PRODUTO: OROIGNVA 
 COD.PROD.:03212 NOPE CIENT.: ORBIGNYA PHALERATA MAPTIUS
 
CURADOR: LIDIO CORADIN 
 FAMILIA: PALMAE
 

REG STRO ---------------------------------------------------------------------------------------------------------------------------------------
HABITO DE CR-SCl ENT0/ 
 COR DA FLOR/ DETERMINA30R E DATA/

DESTINO(;) SUG=RD3(S) 
 COR DO FRUTO N3ME coMuq NO LOCAL
 

9RA-0000?4105 ZRETO 


8RA-OO094106 ERETO 


BRA-000094107 ERETO 


8RA-000094/08 ERETO 


3RA-000094109 SRETO 


81A-000094/10 SRETO 


SNA-300094/11 SRETO 


8RA-000094/12 ERETO 


ORA-003094/13 ERETO 


8RA000094114 ERETO 


BRA-OOJO94/15 SRETO 


BRA-OGCO94f16 PETO 


8RA-00004/17 ERETO 


FL:CREME 


FR:MARROA 


FL:CREME 

FR:MARROM 


FL:CREME 

FR:MARNOM 


FL:CREME 

FR:MARROM 


FL:CREME 

FR:MANROM 


FL:CREME 

FR:MARROM 


FL:CREME 

FR:MARROM 


FL:CREfE 

FR:MARRON 


FL:CREME 


FR:MARROM 


FL:CREME 


FR:MARROM 


FL:CRE4E 


FR:M4ARROq 


FL:CREME 


FR:MkRROM 


FL:CREME 


FR:MARROM 


DET:M.BALICK-A.ANDERSOPN 081281
 

NC:BA9ACU
 

DET:M.BALICK-A.ANDERSON 081261
 
NC:BA3ACU
 

DET:M.BALICK-A.ANDERSON 091281
 
NC:3A3ACU
 

D T:M.9ALICK-A.ANDERSON 081281
 
NC:SAJACU
 

DET:M.BAL[CK-A.ANDERSON 011281
 
NC:aAJACU
 

DET:M.9ALICK-A.ANDERSON 091281
 
NC:SAIACU
 

UET:M.BAL[CK-A.ANDERSON 091281
 
NC:3AJACU
 

DET:M.BALICK-A.ANDERSON 081281
 
NC:SAJACU
 

DOT:M.BALICK-A.ANDERSOW 081281
 

NC:3A]ACU
 

DZT:M.8ALICK-A.ANDERSON 081281
 

NC:SA3ACU
 

DET:M.BAL[CK-A.ANDERSON 081281
 

NC:4AJACU
 

D:T:M.BALICK-A.ANDERSON 011281
 

NC:3AJACU
 

DET:M.BALICK-A.ANDERSON 081281
 

NC:aAJACU
 



--------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

LISTA D-- AC:S;OS 3C 3SIVOP1ASRA 03TIDOS PON COLETA. III- 0*005 C04PLERE'4TARES 
E"BRAPAICENARGEN. BRASILIA-oF. 
07-03-86.
 

NONE 00 COLETORCES): P.J.BALVlC CNYe5) A.B.A40ECS0N (INPA) J.M.F.FRAZAO IL C.U.B.PIllNEIRO (INES) J.JANGOUX 9 N.4.ROSA (RPEG)PATROCINADONCE;) DA CO ETA: EM13RAPA(CE4ARGIN) INPA MPEG NY3G FUN.LINDBE04H 9 US-AID
 

PROCUTO: ORBIGNVA CID.PROD.:G3212 
NONE ClIEN.: ORaJGNYA PI4ALEUATA RARrIJS
 
CURADOR: 11010 CORADIN 
 FAI1LIA: PALNAE
 

RE;sITE CSr'EEA~ Ii YI 
 CON DA FLOI/ DETERMINADOR E DATA/
DESTI;40C3) SUGERID3(5) 
 COR DO FRUTO 
 N3ME COMU4 NO LOCAL
 

dRA-000135111 SRETO 
 FL:CAENE 
 DET:N4.SALICK-A.ANDERSON 111251
 
FR:MARROX 
 NC:3A3ACU
 

aNA-003108/12 ERETO FL:CREME 
 DET:NI.BALICK-4.ANDERSON 111281.
 
FR:MARROM 
 NC:,3AJACU
 

BEA-a30O1O8113 ERETO 
 FL:CRENE 
 DET:NI.BALICK-A.ANDERSON 111281
 
FR:MARRON 
 NC:3A.IACU
 

SPA-003108/14 ERETO 
 FL:CREMqE 
 DiT:K.BALICK-A.ANDERS59q 111281
 
FR:MARRON 
 NC:3A3ACU
 

BRA-000108115 ERETO 
 FL:CRERE 
 DET:MI.BALICK-A.ANDERSON 111281
 
FR:NARRONI 
 NC:3ASACU
 

ONA-000108116 ERETO 
 FL:CIEqE 
 DEl :M.BALICK-A. ANDERSON 111281
 
FR:MARRONI 
 NC:iA)ACU
 

BRA-30.3103l1? ERETO 
 FL:CRENE 
 DET:M.BALICK-A.ANDERSON 111281
 
FR:MARRON 
 NC:3AJACU
 

aNA-00010818 ERETO 
 FL:CREME 
 DETtm.BALICK-A..ANDERSON 
M1128
 
FR:PARROM 
 NC:BA3ACU
 

BEA-00a3Jl1; ENETO 
 FL: CREME 
 DET:M.BAL ICK-A. ANDERSON 111281
 
FR:MARRON4 
 NC:aAJACU
 

9*A-00O31Oel20 ERETO 
 FL:CRENE 
 DET:M.9ALICK-A.ANDE*SON 111281
 
FR:PARROM 
 NC:9A3ACU
 

*1A-000116/01 ERETO 
 FL:CREME 
 DET:PN.SALICI(-A.ANDE.SON 121281
 
FR:MARROPI 
 NC:3A3ACU
 

ONA-000116102 ERETO 
 FL:CREME 
 DET:M.8ALICg(-A.ANDEfl39N 121281 
FR:MARROM 
 UC:3A3ACU
 

IRA-000116103 ERETO 
 FL:CREME 
 DET:M.BALtCK-A.ANDERSON 
121281
 
FR:NARROK NC:3AjACU
 



---------------------------------------------------------------------------------------------------------------------------------------------

10 

LISTA DE ACSSC 	 COLETA. II. DAOO CO.PLEME4TARES
$ E GERNOOL4SqA 03TTDOS POR 

E'31APA/C=NAR5EN. BRASILIA-DF. 07-03-66.
 

NONE DO COLETOR(ES): M.J.8AL!C( (NY9G) A.B.AIDERS04 (IPA) J.M.F.FRAZAO & C.U.S.PINHEIRO (INES) J.JANGOUE t M.A.ROSA (NPEG) 
PATAOCINAD3RCES) DA COLETA: EP3RAPACCEMA GEN) INPA NPES dYaYG FUN.LINDBERGH 9 US-AID 

PSODUTO: OR9IGN4YA C~r.PqO9. :021. N3 CIENT.: ORB11GNYA PHALERATA PA VEUS 

CURADOR: LiDIO CORADIN FAILIA: PALMAE 

RE-ISTRO 	 MASITO D= CR:SI EIT 0 COR DA FLORI D£TER41NAo00 E DATAI 

DESTINOC() SUGER:D3CS) COR DO FRUTO N3ME CoU4 40 LOCAL 

BRA-000116117 ERETO 	 FL:CREME DET:N.BALICK-A.ANDERSON 121281
 
FR:PARROM NC:3A3ACU
 

ONA-003116113 ERETO 	 FL:CREME D=T:M.BALICK-A.ANDEqSON 121281
 
FR:PARRON NC:3AJACU
 

BRA-000116119 ERETO 	 FL:CREME D=T:M.BALIC(-A.ANDERSON 121281
 
FR:MARROfl hC:3AIACU
 

aRA-0011l6120 ERETO 	 FL :CRENE DST:°.BALtCK-4.ANDRSIW 121281
 
FR:NARROR NC:4A3ACU
 



LISTA 2E ACESSCS GZ i:a.3PLASMA 09TIDOS POO COLETA. 
EUBRAPAICENARGEN. BRASILIA-DF. 

I.LOCAIS DE COLETA E QUANTIDADES 
07-03-66. 

NONE 00 COLETORCES): P.J.gALICK (NYBG) ET 
PATROCINADOR(ES) DA COLETA: NY3G 9 USAID 

ALII 

PRODUTO: OABIGNYA 
CURADOq: LIDIO CORADIN PE4IOD 

COD.PROD.:03212 NOME CIENT.: 
DA CJLETA: FAPILIA: 

ORBIGNYA PHALERATA MARTIJS 
PALPAE 

REGISTRO - DENTIFICAAO DO 
LOCAL DA C3LETA 

ACESSO- %UNICIPO ESTADO OU 
TERRITORIO 

PA S LA LONG ALT 
(q) 

-UANT UNI1. 

BRA-000159101 N.J.8ALICK ET ALIT 
L.COL: VILLA ALBA 

1350 
13 KH SUL Dz 

NARBAN 
SACHOJERE. 35 KM 

DEP.BENI 
SUL DE TRINIDAD 

eOLIVIA 44 FTS 

9RA-009159/OZ M.J.3ALICK Er ALIT 
L.COL: VILLA ALBA 

1359 
.19 K1M SUL DE 

NARBAN 
SACHOJERE. 35 

• 
KM SUL DE 

DFP.BENI 
TRINIDAD 

BOLIVIA 41 FTS 

9RA-000159/03 M.J.aALICK ET ALIT 
L.COL: VILLA ALBA 

1357 
13 KM SUL 

MAQBAN 
Dx SACNOJERE. 35 KM SUL DE 

DEP.BENT 
TRINIDAD 

BOLIVIA 33 FrS 

3RA-000167/01 M.J.8ALICK ET ALIT 1367 

L.COL: 25 KM SUL DE ASCENSION DE 

R13EqALTA 

GUARAYOS 

DEP.BENI BOLIVIA 230 
230 

FTS 
FTS 

IRA-000167102 4.J.8ALICK ET ALIT 1367 

L.COL: 25 KM SUL OS ASCENSION DE 

RT9ERALTA 

GUARAYOS 

DEP.UENI BOLIVIA 25 
25 

FTS 
FTS 



-- ---------------------------------- --------------- -- -------

LISTA 9E ACESSJS D lEqP3PLASNA OeTIOOS POR COLETA. I.LOCAIS DE 

EeRAPA/CENARGEN. BRASILIA-DF. 07-03-56. 

COLETA E QUANT[OADES 

MORE DO COLETOR(ES): P.J.9ALICK (NYBG) ET ALIT 

PATROCINADORCES) DA COLETA: NY3G & USAID 
------------------------------------------------------------------------------------------------------------------------------------------------------
PRODUTO: ORBIG4YA COD.PROO.:03212 NOME CIENT.: 

CURADOR: LIDIO CORADIN PERIODO DA COLETA: FAMILIA: 

------------------------------------------------------------------------------------------------------------------------------------------------------
REGISTAO IDENTIFICACAO 00 ACESSO/ MUNICIPTO 

LOCAL DA COLETA 
------------------------------------------------------------------------------------------------------------------------------------------------------------------

ORBIGNYA COHUNE 
PALMAE 

ESTADO 0U 
TERRITORIO 

STANDL. 

PAIS LAt LONG ALT 
(q) 

QUART UNtD 

8RA-000175/01 M.J.8ALICK ET ALlI 1466 

L.COL: K2HUNLICH FLORESTA DE 84RACU 

OP.QUINTANA-R30 MEXICO 63 FTS 

8RA-000175102 M.J.BALICK ET ALIT 1466 
L.COL: KOHUNLICH FLOQESTA DE 8ABACJ 

DP.QUINTANA-ROO MEXICO 47 FTS 

ORA-O001?5103 M.J.9ALICK ET ALI. 1466 

L.COL: K3HUNLICH FLORESTA DE BOABACU 

DP.QUINTANA-ROO MEXICO 35 FTS 

SNA-000175104 M.J.BALICK ET ALI! 1466 

L.COL: K3HUNLICH FLORESTA OF 9ABACU 

DP.OUINtANA-R30 MEXICO 31 FTS 

BRA-000175105 A.J.aALICK ET ALIT 1466 
L.COL: K3HUNLICH FLORESTA DE BABACU 

DP.QUTNtANA-R30 MEXICO 46 FTS 

*RA-000183101 M.J.BALICK ET ALIT 1466 
L.COL: SAVOLIT3 CAMPO A3ERTO 30 

PUERTO VILLARTA DEP.JALISCO 
KR NORTE DE PUERTO VILLARTA 

MEXICO 40 FTS 

9RA-000183102 M.J.9ALICK ET ALIT 1466 

L.COL: SAYOLIT3 CAMPO A3ERTO 30 

PUERTO VILLARTA DEP.JALISCO 

KM NORTE DE PUERTO VILLARTA 

REXICJ 3S FTS 

OEA-000183103 M.J.BALICK ET 

L.COL: SY3Lt3 
ALIT 1466 

CAMOO AlE4TO 

PUERTO VILLARTA DEP.JALISCO 

30 CM NORTE DE PUERTO VILLARTA 

MEXICO 35 FTS 

8RA-000191101 M.J.9ALICK ET 

L.COL: TEPIC 

ALTI 1466 PUERTO VILLARTA DEP.JALISCO MEXICO 19 FTS 

s- -----



----------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------

LISTA DE ACESSJS Di .,Fl q4PLASNA TIDOS PO COLETA. 1I. CARACTERIZACAO AABIENTAL E RATERIAL COLETADO
 
E40RAPAICENARGEN. BRASILIA-DF. 
07-03-36.
 

NOME D) COLETOaC(ES): M.J.OALIC< (NYBG) ET ALII
 
PATROCKNADORCES) DA COLETA: 
NY3G & USAID
 

PRODUT : OR IGNYA 
 COD.PROD.:03212 NOME CIENT.: OROIGNYA COOUNE STANOL.
 
CURADOq: LIDIO CORADIN 
 FAPILIA: PALMAE
 

REISTRO ANJIENTE GER4LfSUSTATO/O33RVACO:S 
 RELEVO/ 
 REGIAO GEOPOLITICA/ DATA DA
 
FREQUENCIA RELATIVA 
 MATERIAL COLETADO COLETA
 

BRA-O3175/01 
 F: COMUM 
 AT:EXSICATAS SEfETES
 
98S:;ERMHPLASMA 3eTIDO DE S ARVOqES (1-5)
 

8RA-0031 7502 
 FR: COMUM MAT:EXSICATAS SERETES
 
06:GEqR3PLASMA 36TID D7 5 ARVORES (1-5)
 

RA-0001?5/03 
 FR: COMUM MAT:EXSICATAS SEENTES
 
3eJ:GERMJPLASPA PTIDO O 5 ARVOqES (1-5)
 

9A-000175104 
 FR: COMUM MAT:EXSICTAS SEENTES
 
OES:GtERM3PLASNA 3ara0 Di 5 ARV04ES (1-5)
 

aA-000175/05 
 FR: COMUR MAT:ESICATAS SEMETES
 
OeS:GERPOPLASMA 3eTIDO DE 5 4RVOIES 
(1-5)
 

BRA-000183/01 AIB:CAMP3 AGEOTO (
0
ASTAGIM)
 

FR: COMUM 
 MAT:SEMENTES
 
OES:GERP3PLASM 30TIDO DE 3 AQVOES (1-3) 

ONA-000163/0z AP3:CA4P3 48i9TO (OASTAGEM) 

s': COMUM MAT:SEMENTES 
O8S:GERM2PLAiM4 38T|IO DE 3 4RVoqES (1-3)
 

a*A-003193I03 AM3:CAMP3 ABERTO (PASTAG M)
 

FR: COMUM 
 MAT:SEMENTES
 
OBS:GERF'OPLASMA 3PTIDO D 3 ARVOQES (1-3)
 

BRA-000191/01 AMS:CAqP3 ABERTO (
0
ASTAGIM)
 

FR: FREQUENTE MAT:SciENTES
09S:GERPJPLASPA OGTIDO D 
 1 4RVOqE (1). INOIVIDUOS PRECOCES. FRUTOS PRODUZIDOS A NIVEL 02 CHAO
 



--------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------- ---------------------------

------------------------------------------------------------------------------------------------------------------------------------

LISTA DE ACESSO; DE GiRMOPLAS4A OT[DOS POR CILETA. 1I1. OADOS CO1PLEMENTARzS
 
E'04APAICSNARGEN. BRASILIA-DF. O03-6.
 

NONE D3 COLETOt(ES): P.J.SAL[CK (NYeG) ET aLII
 
PATROCINAD3RCES) DA COLETA: 4Y3G 9 USAID
 

PRODUTO: ORBIGNYA COD.PROD.:O3212 NOME CIENT.: ORBIGNYA PIALEqATA M4RTIUS
 
CURADO: LIOID CORADIN 
 FAMILIA: PALMAE
 

REGISTRO .AaiTO C1SCJ4ENTO/ COR DA FLOR/ DzTR41|NADOR E DATA/

DESTINO(S) SUGERLD3(S) COR DO FRUTO N)Mz COU4 NO 
LOCAL
 

3RA-000159/01 ERZTO
 

FR:MARqOM 
 NC:3A]ACU
 

8fA-OO159102 ERETO
 

FR:MARROX 
 NC:9A3ACU
 

BRA-000159103 ERETO
 

FR:MARROM 
 NC:9AiACU
 

ORA-000167/01 ERPTO
 

FR:MARROM NC:!A3ACU
 
SRA-OO0167101 ERETO
 

FR:MAUROM NC:9A3ACU
 

SRA-OO0167102 ERETO
 
FR:MARROR NC:3AJACU
 

SRA-000167/02 ERETO
 

FR:MARROM NC:3AJACU
 



-----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

LI3T4 E ACESS3S oD SEeM3PLASA OBTIDOS POR COLETA. I.LOCAIS DE COLETA 
E QUANTIDADES
 
E4BPAPAICENARGEN. BRASILIA-OF. 07-03-d6.
 

NONE DO COLETORQCS): P.J.G.HOPK1S 9 H.P'4PP3 III (NYBG) L.E.FORERO & N.HERNANDEZ (U.NAC.COLOqBIA) S.3ECK (UNIV.DT LA PAZ) H.WOLF
 
PATIOCINADOR(ES) DA COLETA: US-AID
 
PEODUTO: OABIGNYA
------------------------------------------------------------C30.PROD.:03212 NONE CdENT.: OR9iGNYA PI4ALEIRATA MRTI~js
C3-.-R-D.:-0-1----------------------------------------------------------------------------------


CURADOR: LIDiO CORADIN 
 PERI300 DA C3LETA: 250783 A 130833 FAMILIA: PALMAt
 

REGISTRO IOENTIFICACAO DO ACESSOI 
 U4iCIIO ESTAO U PAI3 
 LAT LONG ALT QUANT UNID
LOCAL A C3LETA 
 TRRITORIO (R)
 

0RA-000256101 HOPKINS T ALII 151 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 153SS 06302W 64 FTS
 
El 
L.COL: S K4 SUDESTI DE URUSICHA. R3DOVIA PARA ASCENCION DE LOS GUARAYOS
 

BRA-0C0264101 OPKINS T ALII 
153 UFLO DE CHAVES SANTA CRUZ BOLIVIA 1SSS 06338d 132 FTS
 
H 
L.COL: S KI LEST; DE YOTAU. RODOVIA PARA LAGUNA BLANCA
 

BRA-000272101 HOPKINS ET ALTI 153 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 1535S 06332W 46 FrS
 
E2
 
L.COL: 15 KM LEStE DE ASCENCION DE LOS GUARAYOS. RODOVIA PARA UNUDICHA
 

BRA-000302101 HOPKINS T ALI[ 151 
 NUFL3 E CHAVES SANTA CRUZ BOLIVIA 1545S 625d 
 5) Ff3
 
I1
 
L.COL: 15 KF LESTE DI ASCENCION DE LOS GUARAyOS. RODOVIA PARA ASERADERO 'NUNEZ,
 

0NA-000302102 HOPKINS ET ALII 153 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 1545S 06258V 71 Ff5
 
12
 
L.COL: 15 KM LESTE OE ASCE41CO4 DE 
LOS GUARAYOS. RODOVIA PARA ASERADERO #NUNEZ*
 

SPA-000311101 HOPKINS iT 
ALII 153 4UFL3 Of CHAVES SANTA CRUZ BOLIVIA 153S 063J54 5 1 FTS 
i 
L.COL: C4ACARA VE 003 LU:S OLIVARPIA. 3 KM NORTE DE ASCENCION DE LOS GUARAYOS
 

3RA-000329101 HOPKINS T ALII 112 
 VELASCO SANTA CRUZ 
 BOLIVIA 15385 0057W 2320 33 FTS
 
61
 
L.COL: 125 KI NOTE CE SAN IGNACIO. CERCA DE 22 KM SUL DE SAN SIMON PROXIMO A CACARA B3NANZA
 

aRA-000329102 HOPKINS T ALII 
11Z VELASCO SANTA CRUZ BOLIVIA 1S38S 0605?w 0320 84 FTS
 
92
 
L.COL: 135 K4 NORTE DE SAN IaNACIO. CERCA DE 22 KM SUL DE 
 SAN SIMON PROXIMO A CHACARA B3NANZA
 

ONA-000329103 HOPKINS ET 
ALl! 112 VELASCO SANTA CRUZ BOLIVIA 153dS 06057d 0320 50 FTS
 
63
 
L.COL: 135 KM NORTE DE SAN INRCIO. CERCA DE 22 KM SUL DE SAN SIMN PROXINO A CHACARA BONANZA
 

*RA-000329104 HOPKINS T ALT[ 112 
 VELASCO SANTA CRUZ BOLIVIA 153S 06057W 0320 42 TS
 
9L
 
L.COL: 135 K" NORTE DE SAN IGNACIO. CERCA Of 22 KM4 SUL DE SAN SIMON PROXINO A CHACARA B3NAFJIA 



-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

LISTA 3E ACESSOS DI E;MOPLASNA OBTIDOS POR COLETA. 
 .LOCAIS DE COLETA E QUANTIDADES
 
E'1RAPAICNARGEN. BRASILIA-DF. 07-03-86.
 

NONE 00 COLETOR(ES): M.J.G.HOPKINS 9 H.PAIPPS III (NYOG) L.E.FORERO 9 N.HERNANDEl (U.NAC.COLO9BIA) S.3ECK (UNIV.DE LA PAZ) H.WOLF
PATROCINADORtES) DA COLETA: US-AID
 

PRODUTO: O48IGNYA 
 COD.PROD.:03212 NONE CIENT.: 
ORBIGNYA PHALERATA MARTIJS
 
CURADOR: LIDIO CORADIN PE4ZODO DA C3LETA: 2SO783 A 13O8d3 
 FAMILIA: PALMAE
 

REGISTRO IDONTIFICACAO DO ACESS3/ UNICIPIO ESTADO OU 
 PAIS LAT LONG ALT QUANT UNID
 
LOCAL DA C3LcTA 
 TERRITORIO 
 (c)
 

ORA-OO0418105 HOPKINS ET 
ALl! 153 NUFLO DE CHAVES SANTA CRUZ 90LVIA 
 1533S 06305W "'4 FTS
 
FS
 
L.COL: 2-7 KM SUL OE YAGUAqU. RODOVIA PARA ASCENCION DE LOS GUARAYOS
 

9RA-OOO41806 HOPKINS T ALI! 155 
 UFL3 DE CHAVES SANTA CRUZ BOLIVIA 1533S 053051 
 56 FTS
 
F6
 
L.COL: 2-7 K* 
SU. DE YAGUARU. RODOVIA PARA ASCENCION DE LOS GUARAYOS
 

IUA-000418107 HOPKINS ST ALII 151 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 1530S 0351 
 35 FTS
 
F7
 
L.COL: 2-7 KA iUL 3E YAGUARU. 4ODOVIA PARA ASCENCION DE LOS GUARATOS
 

aRA-000418108 HOPKINS ET ALII 153 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 153t)S 06305o S FTS
 
re
 
L.COL: 2-7 KA ;U! DE YAGUARU. qODOVIA PARA ASCENCION DE LOS GUARAYOS
 

BEA-OO0442101 HOPKINS T ALI! 153 
 4UFL DE CHAVES SANTA CRUZ BOLIVIA 1610S 02Sd 
 5] PTS
 
KI
 
L.COL: 3-10 vM N3RTE DE :L PUEHT:. RODOVIA SANTA CRUZ - ASCENCION DE LOS GUARAYOS
 

dRA-0004A2102 HOPKINS ET ALII 13 
 4ULO DE CHAVES SANTA CRUZ BOLIVIA 1613S 06258W 53 TS
 
K2
 
L.COL: 3-13 (P N3RTE DE 
ZL PUENTE. RODOVIA SANTA CRUZ - ASCENCION DE LOS .UARAY3S
 

BRA-OOO442O3 HOPKINS T ALII 153 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 1612S 02581 
 50 FTS
 
K3
 
L.COL: 3-13 KP N3RTE DE EL 
PUENTE. RODOVIA SANTA CRUZ - ASCENCION DE LOS ;UARAYOS
 

8RA-O44204 HOPKINS ET 
ALlI 153 NUFLO DE 
CHAVES SANTA CRUZ B3LIVIA 
 1613S O258w 50 FTS
 
K4
 
L.COL: 3-13 KM N3RTE DE L PJENTS. RODOVIA SANTA CRUZ - ASCENCION DE LOS GUARAYOS
 

SRA-000442105 HOPKINS ET ALII 153 
 NUFLO DE CHAVES SANTA CRUZ 3LIVIA 1613S 0258W 
 50 FTS
 
KS
 
L.COL: 3-10 KP N3RTE DE 
EL PUENTr. RODOVIA SANTA CRUZ - ASCENCION DE LOS GUARAYIS
 

OA-000442 106 HOPKINS T ALII 153 
 NUFLO DE CHAVES SANTA CRUZ BOLIVIA 1613S 0258d 61 FTS
 
K6
 
L.COL: 3-10 KN N3RTE 
DE EL PuENTE. RODOVIA SANTA CRUZ - ASCENCION DE LOS GUARAYOS
 



--------------------------------------------------- -------------------------------------------------------------------------------- 

----------------- --------------------- -----------------------------------------------------------------------------------------------------------

------------- ----------------------------------------------------------------------------------------------------------------------

etIOOS POR COLETA. 1I. CARACTERIZACAO AABIENTAL E MATERIAL COLETADO
 

EMqBAPA/CENARGEN. BRASILIA-OF.

LISTA 5E ACESS3S DS GEAN3PLSPMa 
 07-03-56.
 

III (NYPG) L.E.FORERO 9 IM.ERNANDEL (U.NAC.COLO4IOA) S.3ECK CUN[V.DE LA PAZ) M.WOLF
 
NORE DO COLETORES): M.J.G.HOPKINS % H.PWIPPS 


US-A[D
PATROCINADOR(ES) DA COLETA: 	 ------


PIODUTO: OR8IGNYA COD.PROD.:03212 NOME CIENT.: ORBIGNTA PHALERATA MARTIUS
 

FAMILIA: PALMAE
 
CURADON: LIDIO CORADIN 


nELEVOI REGIA3 GE3POLITICAl DATA OA
 
REGISTRO A~dIENTE GERALISUBSTRAT0I04SERVACOES 


MATERIAL COLETAOO COLETA
FRE2UENCIA RELATIVA 


030si3
 

dRA-OO256O01 AM3:FL3RESTA TRO'ICAL 

FR: COMUM 	 PAT:EESICATAS SE94ENTES 

8.o4C4. LARGURA MEDIA
COAPRIME4TO MED13 

4M. 3 INFLORESCE4CIAi NASCULINAS E 2 FElINENAS. FRUTOS: 


OaS:TRONCO D: 

E LP3
 

PESO FP'DIO 105.25. EXSICATAS DEPOSITADAS NOS HER3AR[OS 
NY 


5.71CM. 


060893
 
9RA-000264101 AMg:FLORESTA TQOIACAL 


FA: COMUM MA'T:EXSICATAS SEKENTES
 

NEDIO 177G. ZXSICATAS 0EPOSITADAS NOS HER
 
8.97CM. LAPIURA AoRIX14ADA 6.32CM. PESO 
09S:FRUT3S: COMPD4ENTO ME012 


9ARZI S NY - _P4
 

030513
 
ORA-003272101 AM3:FLOR'STA TR0OICAL 


FR: COMUM 
 MAT:EESICAkTAS 	 SEME*4TES
 
PESO MEDIO
 t	 E 2 FIPININAS. FluT0: COMPRINENTO AEDI3 3.04CM. LAIGURA MEDIA 5.46CM. 

09:3 	INFLORESCE E$4 IqASCJLINAS 

NY E LPD
96.2. EXSICATAS DSPOS:TADS N)S NER3ARIOS 


1038S3
 
aA-000302/01 AMB:FLORESTA T4OICAL 
 MAT:EXSICATAS 	 SEMENTES
 

5.71C10. PESO
 
FR: COMUM 


9.A5CA. LARGURA MROIA 
E 3 FEMININAS. FRUTOS: COMPRIMENTO IED13 
OBS:NENHUMA INFL3R!SCECIA "ASCULI4A 


qED13 123.5G. CY;ICTAS DEPOS!TADAS 40S HEREAR1OS NY E L8
 

1038153
UAT:SEfENTES 

BRA-000302/02 AMB:FLORZSTA TRODICAL 	 MTSMNE
FR: COMUM 


& FERININAS
OBS:NENHJ.A itFL3JRSCECjA MASCULIA E 


1108,3
 
ORA-000311101 AMa:FL3RESTA T;O12CAL MAT:EXSICATAS SEMENTES
FA: COMUM 


EXS[CATAS D:PDSITAD4$ NOS HER3ARIOS
 LARGURA MEDIA 6.26CM. PESO MEDO 168.4G. 
OBS:FRUT3S: Co4PqICiTO AEDIO 7.03CM. 


NY E LPB
 

260793
 
ORA-000329101 AMS:FLORESTA 
TRCPICAL 
 FR: COMUM MAT:EXSICATAS SEN4ENTES 

1EO10LARGURA AE3IA 5.57CM. PESO
COSPRIMENTO MEDIO 3.32CM.
3 FEMININAS. FRUTOS:
09S:1 [NFLORESCE14C[A MASCULINA E 


EXSICATAS DEDOSITADAS 40S HERGARIOS NY E LP8

135.2G. 


260793
 
8RA-000329102 AMB:FLORESTA TROPICAL 


MAT:SEMENTES
 
3.51CM. LARGURA %EDIA 5.55CM. PESO MED10
 

FR: COMUM 

FRUTOS: COMPROMENT3 MEDIO 


OBS:3 INFLORESCEICIAS NASCULINAS E 1 FEMININA. 

E LPB
EXSXCATAS DEPOSITADAS NOS HERBARIOS NY
129.4G. 


http:CUN[V.DE


------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

LI5TA DE ACE;SS D'_ GERMaPLASP% 06TIDOS POO COLETA. 11. CARACTERIZACAO AMBIENTAL E MATERIAL COLErADO 
EvRP/E4GN BRASILIA-DF. 07-03-d6. 

NONE DO COLETORCES): P.J.G.H3PI(INS 9 N.PW41PP5 III (NY9G) L.E.FORERO & N.HERNANDEI (U.NAC.EC04O01A) S.3ECK (UNIV.DE LA PAZ) H.WOLF 
PATROCINADO(ES) DA CCLErA: US-AID
 

PRODUTO: ORBIGPKIA COD.PROD.:03212 NOME CIENT.: 308IGNYA PHALERATA MARTI.JS 
CURADOR: 11010 CORADIN FAMILIA: PALMAE
 

REGISTRO AMBIENTE GERALISU33TRATO/03SERVACOES RELEVO/ 
 REGIA3 GE3POL!TICA/ DATA DA
 
FRE2UENCIA AELAtIVA 
 MATERIAL COLETADO CILETA
 

SIA-003J418101 AMB:FLOR-:STA TRO ICAL 
 030813
 
FR: COMJM MAT:EXSICATAS SE'qENTES


3aS:3 INFLRECEV4CIAS MASCULIKAS F 4 FEPININAS. FRUTO: EO4PRIMENTO IqEDI3 1O.21C.I. LAR.GURA ME~DIA 6.33. 4.PESO MEDIO 
20.G EXSICATAS DEPC3ItADAS 40; HEASARIOS 4Y E IPB
 

BRA-0004I18/02! AMa:FLOR:-STA TRO21CAL 
 040833

Fq: COMU14 MAT:SEMENTES
 

OBS:6 INFLORESCENIIS FASCULI'%AS E i FEMI414AS. FRUTOS: COMPRIMENTO 4EDIO 3.57CM. LAIGURA MEDIA 5.36CM. PESO MSDIa
 
106.2G
 

aNA-000418103 AMB:FLqCRESTA TqC'.!CAL 
 0408M
 
Fl: COMUM MAT:SEMENTES
 

OaS:8 KNFLORESCE4CIAS '4ASCJLINS E 5 FEMININAS. FRUTOS: COMPRIMENTO IEDI3 3.92CM. LARGuRA MEOIA S.70CM. PESO PEDtO 
123.4G
 

aNA-000418/04 AM3:FLORESTA T-102ICAL 
 040853
 
FR: C0OMUM MAT:SEM:'gTES


OLeS:? INcLOPESCEIdCIAS 11A3CJLIN4S F 5 FEPINJIJAS. FRUTOS: COMPRIMENTO MEDJO 3.39CM. LA4GURA MEDIA. 7.32cM. PESO MEDJO
 
181.4.G
 

aRA-000418105 AM8:FL0R7-STA TRC>ICAL 
 043813
 
FR: C3MUM MAT:SEMENTES
 

0;3S:3 INFLOP SCE4CIAS MASCJLINAS E 7 Fz-M!NINAS. FRuTOS: COMPRIMENTO 4E31O 3.60CM. LARGURA PIE31A 5.77CM. PESO REDID
 
113. 2G
 

BRA-000418/06 AMB:FLOp.ESTA TROPICAL 
 040853
 
FR: C.OMUM HAT:S--MENTES
 

OBS:FRUT3S: COMPOIECT3 NE0IO 7..6CP.. LARGIJRA "IEDIA 5.66CM. PESO MEDto 121z 

BRA-000418107 AMB:FLORESTA TR0 0 ICAL 
 040853
 
FR: COMUM MAT:SEMENTES
 

OeS:FRUT3S: C04PRIMENTO)4 O!3 9.15CM. LA2GUWA MEDIA 6.39CM. PESO MEDLO 1i3.6G
 

BRA-000418/03 AMS:FLORESTA TIFOUXCAL 
 040513
 
FR: C014UM MAT:SEOENTES 

OBS:FRUT3S: COMPIIME4T0 MEDID 5.37CM. LARGUNA MEDIA 5.53CM. PESO MED!a 101.8G 

BRA-000442/01 AMB:FL0RESTA TROOICAL F:CNM4TEXIAS MNE 120133
 

OBS:5 INFL2RESCE'CIAS OR4SCULINAS E 9 FEM[NINAS. FRUTOS: COMPRIMEMIT0 MEDID 9.37CM. LARGURA IIEDIA ea.54CM. PESO MEDIO 
166.3G. SXSICATAS DEPOSITADAS NOGS IER9ARIOS FIY E LPB
 

http:MARTI.JS


----------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------- 

----------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------- ----------------------------------------------------

25 

LISTA DE AC2S3OS DE GERqOPLASqA O3TXDOS POR C3LETA. III. DADO$ 0OPLENENTAR3S
LSTA c ACESSJS DE D . J .AO AABIENTAL E MATERIAL COLETADO 
E'%RAPA/CENARGEN. BRASILIA-DF. 07-03-86. 

NME D0 COLETOr(S)- M.JoG.HOP<INS &H.PHIPPS III (NTBG) L.E.FORERO & N.OERNANDEZ (U.NAC.:OLOg4rA) S.3ECK (UN[V.D J PA)
PE6 P&696."O' gr¢/' I III (Ne 9 N.HERNANDEZ " S.3ECK LAP..Z.. . bLF.................... .P.41PPS YG) L.E.FORERO 	 (U.-AC.COLO IA) UV...
& --------------------

A a 0 rfa 9 9 r171"---------------------------- co-ir -ri r -f7-sP r- T: -tI" w - wi r 'cr wRCOr -------------------------m --- Nprevf VC.y
COO RWIP' d W014 DIN 	 COD.PROD.:03212 NOVfA LtVJ":P#,PjA NYA PHALE4ATA MARTUSI 

..CUELDO.ZcJ -I.. ------------------------
DfJLk-?AAAE---------------------------------------------------


RrrS ---------------------------------	 Mr -Tcdc rr ----------- CErREGISTAO DL~jjlj E 	 COR 0oWjE41JOjd19I DATA 0
 
A---------

3

R -O0 5 07AO1OSOO10 AM9:FLO TA TOPIAL 	 FL :AMRA ELO
ERETO 	 :MARRO T:M.J.BALICK AGOSTO 1983 05383 

E 	 F :C.,O MATEXESICATAS SENE 9TES
-RA000353I04 INFL3RESCEICIAS 'qASCJLINOS E 2 FEMINNAS. FRuTC 
 a 

184.4G. EXSICATA3 DEPOSITADAS NOS HEqBARIOS NY E 'NARRO T ED 	 L
 

allN6899MVY-iZE4NS~FLORESTA TRODICAL FLosossp , cmmAOSO183001 
0bS: ZN LOE S CLS ASCULNAS E F' INIOAS. F LASObS: INFLORESCECASA AN FRuTs-	 1
IMENT3 4E313 3.46CM. LAIGURA MEDIA $.30CM. PESO MEDIO
 

OA-30041801 ERET3153.G 
 FL:AARELO 	 DET:M.J.BALICK AGOSTO 1983
 

LFual -------------------------------------------------------
BPA-000418102 ERETO FL:AMARELO DT:.J.BAL[Ck AGOSTO 1983
 

FR:MARROM
 

OA-000418103 ERETG 
 FL:AMARELO DET:M.J.BALCK AGOSTO 1983
 
FR:MAR ROM
 

RA-000418/0 ERETO 
 FL:AMARELO DT:M.J.BAL[CK AGOSTO 1983
 
FR:MARROq
 

ORA-00341805 ERETO 
 FL:AARELO DET:M.J.BALJCK AGOSTO 1983
 
FR:MARROM
 

BRA-OO018/Ob EPETO 
 FL:AARELO DET:M.J.BALICK AGOSTO 1985
 
FR:MARROA
 

BRA-000418/07 
:RETO 	 FL:ANARELO DET:M.J.BALICk AGOSTO 1983
 
FR:MARROM
 

BRA-000418108 ERETO 
 FL:AMARELO DVT:M.J.BAL[CK AGOSTO 1983
 
FR:MARROM
 

BRA-OOO4z/01 RETO 
 FL:AARELO 	 DET:M.j.ALICK AGOSTO 1983
 
FR:MARROM
 

RA-OOO42/02 ERETO 
 FL:AARELO DET:M.J.BALICK AGOSTO 1983
 
FR:MARROM
 



----------------------------------------------------------------------------------------------------------------------------------------------

LISTA DE ACESSOS DE GIRqOPLASMA 03TXDOS POR C3LETA. 11. DADO3 COMPLEME-TARiS
 
EWBRAPA/CENARGEN. BRASILIA-DF. 07-03-it.
 

NOME DO COLETORCZS): M.J.G.HOP(INS & H.PHIPPI III (NYBG) L.E.FORERO & N.4ERNANDEZ (U.NAC.:OLO49IA) S.3ECK CUNIV.DE LA PAZ) N.WOLF
 
PATROCINAO3R(ES) DA COLETA: US-AID
 

PIODUTO: ORBIGNIA COD.PROD.:O3?12 NONE CIENT.: ORBIGNYA PHALERATA N RTZUS
 

CURADOR: L100 COR4DIN 
 FAMXLIA: PALMAE
 

REGXSTO--------------------------------------------------------------------------------------------------------------------------------------. ABTO D0 CRcSCI!ENTO/ COR DA FLORI 
 DETERq[NADOq I DATA!
 
DESTINO(3) SUGERID3(S) COR DO FRUTO h3ME COAUq NO LOCAL
 

aRA-000353/03 SRETO 
 FL:AMARELO DET:M.J.BALLCK AGOSTO 1983
 

FR:MARRON
 

aRA-OO0353/04 ERETO 
 FL:AqARELO DET:M.J.BALICK AGOSTO 1983
 

FR:MARROM
 

BiA-000361101 ERETO 
 FL:AMARELO DET:N.J.BALIC( AGOSTO 1983
 

FR;MARROM
 

BRA-300418101 ERETO 
 FL:ANARELO DiT:M.J.BALIC( AGOSTO 1983
FR:MARRON
 

BRA-000418/02 ERETO 
 FL:AEARELO DET:M.J.BALIC( AGOSTO 1983
 
FR:MARRON
 

ORA-OOO418/ 3 ERETG 
 FL:AMARELO DET:M.J.BAL[CK AGOSTO 1983
 

FR:MARRON
 

8RA-000418104 ERETO 
 FL:AMARELO DET:M.J.BALIC( AGOSTO 1983
 
FR:MARROM
 

aRA-O03418/O5 ERETO 
 FL:AMARELO DET:f.J.BALrC( AGOS O 1983
 

FR:MARRON
 

BRA-000418/b ERETO FL:AMARELO 

FR:MARRO4 

DET:M.J.BAL[CK AGOSTO 1983 

BRA-OOO18/O ERETO FL:AMARELO 
FR:MARROM 

DET:M.J.BALIC( AG3STO 1983 

BRA-O00418108 ERETO 
 FL:AMARELO DTT:M.J.BALrct AGOSTO 1983
 
FR:MARRON
 

BRA-000442/01 ERETO 
 FL:A4ARELO DET:M.J.gALICK AGOSTO 1983
 
FR:MARRON
 

ORA-OO0442/02 ERETO 
 FL:AMARELO DET:M.J.BALIC( AGOSTO 1983
 
FR:KARRON
 

http:CUNIV.DE


-------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------- 
----------------------

-------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------- 
------------------------ ----------------

LI3TA DE ACESSOS DE G R"nPLAS4A OTIDOS POR COLETA. 111. DADOS COMPLENENTARES
 

L'9RAPA/CEN44GEN. BRASILIA-OF. 07-03-d6.
 

NONE 00 COLETORCES): R.J.G.HOP(14S 9 14.P41OP III (NYe3) L.E.FORERO 9 N.HERNANDEZ (U..AC.COLO191A) S.JECK (UNIV.Db LA PAZ) H.WOLF 
PATROCINADORCES) DA COLETA: US-AID 

PRODUTO: ORBIG14YA COO.PqOD.:O3212 NOME CIENT.: ORUIGNYA PHALERATA MARTtUS
 
CURADOR: LIDIO CORADIN 
 FAMILIA: PALMAE
 

REGISTRO 4A31TO DE CRESCI4ENTO/ COR VA FLOR/ DETER41NADOR E DATA/

DESTINO(S) SUGERIDO(S) COR DO FRUTO NO -OETER
LAL
CO D FUT NMS CONUq NO LOCAL
 

8RA-003442/03 ERETO 
 FL:AMARELO 
 DT:M.J.BALIC( AGOSTO 1983
 
FR:MARROM
 

RA-OOO44210 ERETO 
 FL:AMARELO 
 DzT:M.J.BALICf AGOSTO 1983
 
FR=MARRON
 

8RA-OOO4Z2105 ERETO 
 FL:ANARELO 
 DFT:N.J.BALICK AGOSTO 1983
 
FR:MARRON
 

BRA-OOOO42106 ERETO 
 FL:ANARELO 
 DET:M.J.BALICK AGOSTO 1983
 
FR:MARRON
 

8RA-OOO44210 RTO 
 FL:AMARELO 
 DET:M.J.BALICK AGOSTO 1985
 
FR:MARROM
 

BRA-000442108 ERETO. 
 FL:AMARELO 
 DET:M.J.BALIC( AGOSTO 1983
 
FR:HARRON
 

BRA-000469101 ERETO 
 FL:A4ARELO 
 DET:M.J.BALICC AGOSTO 1983
 
FR: MARRON
 

BRA-000507/01 _zRET3 
 FL:AMARELO DlT:M.J.8ALIC'( AGOSTO 1;81
 

FR:PARROMl
 

8RA-OO53TIOZ ERETO 
 FL:AARELO DET:M.J.BALICK AGPTO 1983
 
FR: MARRON
 



------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------

-- - - - - - - -- - - - - -- - -- - - - - - - - -- - - - - - - - -- - - - - -- - - - - - - -- - - - - - - -- - - - - - -

LISTA DE ACESS3S Dr ;ERP3PLASMA OBTIDOs POR COLETA. [.LOCAIS DE COLETA E QUANTIDADES
 
E*49APAICENARGEN. aRASILIA-DF. 
07-03-86.
 

NONE DO COLETOR(ES): N1Ci4AL J.BALICK (USNINYIF) 
 STEVEN KNG (USA) LUlZ E.FOREQO a NELLY HERADEZ (COLONBLAIU4eV.AC.)
 PATIOCINADOR([S) DA COLETA: US-AID 9 FUNDACAO JOYCE 
NERT!-GILMORE
 

PUODUTO: ORBIGNIA 
 COD.PROD.:03212 NOME CIENT.: 
ORaJGNYA CUAtRECASANA DUGANO
CURADOI: LiblO CORADIN 
 PERIODO DA C')LETA: JULMO 
1984 FANILIA: PALNAE
 
;-;----------------------------------------------------------------------------------------------


REGISTRO IDENTIPICACAO DO AC SSOt 
 UNCP0 

LOCAL DA COLETA 


IRA-000574/01 ALICK;F3RESR;ENANOE1 
& KINC 1627 UENAVENTURA 

L.COL: 
PUERT3 CAiMA. ESTACA3 EXPEQIMENTAL DEL BAJO CALIA
 

BRA-005?.0 ALICK;F3RROEq4ANDEZ 
i IG 1629 9UENAVENTUA 

L.COL: 
PUERTO CXL..44. ESTACAO EXPEQIMENTAL ODL.eAJO CALIMA
 

ORA-00574/03 9ALICK$F3ERO;4ERNANoEZ 
& KING 162? 9UENAVENTURA 

L.COL: PUERTO CAL.lA. zSTACAO =XPERIRENTAL DEL SAJO CALIMA
 

BRA-0005 404 8ALCK;F3*iRO;HE~koNE 
 k KIG 1o29 alUENAVENTURA 

L.COL: PUERT3 CA.AMA. ESrACAO EXP'ERIMENTAL 
DEL BAJO CALIMA
 

8RA-005?4105 3ALICK;F3JPRJ;HE4NA4OEZ 
% KING 162; 9UENAVENTURA 

L.COL: PUEQTO CA.[OA. ESTACA3 EXDEqIENTAL DEL SAJO CALINA
 

SRA-000574106 dALICK;F3RERm;4EqN4NEZ % KING 162? 
3tUNAVNTURA 

L.COL: PUERT3 CALIMA. ESTACAO EXPERIMENTAL DEL 9AJO CALINA
 

*RA-00057407 9ALICK;F3REpO;HEaNnho: 
4 K1G 1629 9UENAVENTURA 

L.COL: 
PUERTO CALIMA. ESTACAO EXPEQIENTAL DEL BAJO CALINA
 

NA-0Os 4108 9ALICK;F3RR3;4E NANEZ I KING 152; 
 3UENAVENTURA 

I.COL: PJEAT3 CALIMA. ESTACAO iXPEQIMENTAL DEL BAJO CALIMA
 

3RA-0005?4109 8ALICK;F3RERO;HE44NDE: 
I KING 1629 9UENAVNTURA 

L.COL: PjERT3 CA'.;?A. ESTACAO EXOERItENTAL 
DEL BAJO CALINA
 

uio000574110 8ALICK,:FaRER;ENANDEZ 
t KING 1629 UENAVENTURA 

L.COL: PJERTO CALIMA. ESTACAO SXPEqIlENT4L DEL RAJO CALINA
 

RA-00571.i11 ALICK;F5ER3;HENANo0Z 
& KING 162; UENAVENTURA 

L.COL: PJERT3 CALI"A. ESTACAO EXPE IIENT4L DEL 8AJO 
CALIMA
 

BRA-O074/12 BALC;FORER3;HEqANDEZ 
I KING 1627 3UENAVENTURA 

L.COL: PUEqTl CA-I|A. ESTACAO EXOERIMENtAL DEL 84JO CALIMA
 

8IA-OS7413 aALICK;F3RlR3;HERNANDEI 
 t KING 162; UENAVENTURA 
L.COL* PUERTO COLIMA. SSTACAN kXPERIMENTAL DEL BAJO CALIMA 

-


ESTADO OU PAIS 
 LAI LONG ALT 2UANT UNID
TERRITORIO 


VALLE DL CAUCA COLON3IA 


VALLE DEL CAUCA COL3M3IA 


VALLE DL CAUCA COLOM31A 


VALLE DEL CAUCA C3LOM91A 


VALLE DtL CAUCA COL3M91A 


VALLE DL CAUA COL3M9IA 


VALLE DEL CAUCA COLIP3IA 


VALLE DEL CAUCA COLM3A 


VALLE DL CAUCA COLOflA 


VALLE DEL CAUCA COLOMa3A 


VALLE DEL CAUCA COL2H A 


VALLE DEL CAUCA CL3P3IA 


VALLE DL CAUCA COLONIA 


-
 -


(4)
 

0353N 07630W 2055 16 
 FTS
 

0353N 07630d 035 8 FTS
 

0353N 07630d 0035 4 FTS
 

0353k 0630d 0035 ! FT 

0S53N 0?630W 0035 5 FT' 

O35JN 07630d 0035 4 FT! 

035 N 07630W 0035 4 FTI
 

035kN 07630j 0035 8 FTZ
 

0353N 0760d 2035 
 11 FTS
 

0353N 0?630# 0035 20 FTS
 

035ak 07630d 1035 35 
 FTS
 

035N 06304 0035 20 FTS
 

0353k 0763040033 
 13 FTS
 

-
 -


http:COLONBLAIU4eV.AC


------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------- 

----- ---- ---- ---- --- --- ---- ---- --------- --- ------ ------ ------ -- ---- -------- -- ---- ----- ---------------- ------ ------ ------------ ----- -

------------------------------------------------------------------------------------------------------------------------------------

2 

L14TA DE ACE$SS Dz 5FI43PLASNA OBTIDOS POR COLETA. I.LOCAIS DE COLETA E QUANTIDADOS
 
f'OqAPAICENARGEN. BRASILIA-OF. 07-03-36.
 

MORE DO COLETOR(ES): MICHAEL J.BAL[IC (USA/NYC;) STEVEN KING 
(USA) LUTZ E.FORERO & NzLLY HERA40Z (COLOABIA/U TV. AC.) 
PATROCEIADOR(ZS) DA C-TA: JS-AID 9 FJN3ACA JCTYC qETZ-SILMORE 

PUODIJTJ: OR8IG1C~YOD.PROD.:03212 NOME CIENT.: OR31GNYA CJATRECASANA DOUA4D 
CURADOR: LIDIO C3RADIN Oi4ID0 DA CILETA: J.JLHO 198k F4MILA: PALMAE 

C - _ 1 0 -----------------------------------------------------------------------
REG13T0 	 IDENTIPICACAO DO ACE$S3/ 4uNICIPIO ESTADO 3U PAIS LAt LJNG ALI QUANT UNTO
 

LOCAL -A CJL:TA TERRITOqIO (q)
 

3RA-0O3574114a 	3ALICK;FRERo;,4EqNN0E! I KIAG 1029 3UENAV:NTUgA VALLE DEL CAUCA COL)MiIA 
 0350N 07630, 0035 11 FTS
 
L.COL: PUEQT CA.I4A. ESTACA) EXPERIMENTAL DEL BAJO CALIMA
 

3RA-000571115 	3ALICK;F3RE41;HE4NANDEz S KI4G 1629 4USNAVENTURA VALLE DEL CAUCA COLOM3IA 0353N 076304 0035 1 FYS 
L.COL: PJERTO CALIMA. ESTACAO EXPERIMENTAL DSL BAJO CAZIMA 

3NA-0005?A116 	gALICK;FORLR0;HERNAN0EZ 4 KING 1529 4USNAVSNTURA VALLE DEL CAUCA COLIM914 0350N 0?630d '3035 
 5 FTS
 
L.COL: PJERT3 CA.IA. ESYACA) =XPEQIME4TAL DEL BAJO CALIMA
 

*UA-OO5?4II17 	3ALICK;F2R3OR;HERNAhDEz & K1IG 1529 9UENAVENTURA VALLE DEL CAUCA COLIM31A 035JN 07630a 0035 3 FTS 
L.COL: PJE To CAIMA. ESTACA3 FX*ERIME!TL DEL BAJO CALIMA 

BRA-000574119 	3ALICt;F2REm1;uE N4NOEZ I klG 1iZ9 3UENaVENTURA VALLE DEL CAUCA C3LOMaIA 0350N 0?63011 3035 9 FTS 
L.COL: VJEATO CA..IA. ESTACAO EXPERIMENTAL DEL BAJO CALIMA 

3NA-000574/10 	3ALXCK;F3RER3;4ENANDE: % <ING 1629 3UENAVENTURA VALLE DEL CAUCA COLOMBIA 0353N 07630d 0035 10 STS
 
L.COL: PJERT3 CA-.IA. ESTACAO TXPERIMENT4L DEL 8AJO CALIMA
 

uaA-aO35?4120 	9ALICK;F3RER3;4EqNAaSZ I KIVG 1529 3UENAVTNTURA VALLE DEL CAUCA COL3314 
 0553N 07630d 3035 13 GTS
 
L.COL: PUERT3 CA-.IA. ESTACAO EX*ER14ENTAL DEL BAJO CALIMA
 

RA-OOO57411 	3ALICK;F3RcRO;HE4NA42EZ & K14G 1524 qUENAVENTURA VALLE DEL CAUCA COL3P3IA O35JN 07630a 0035 11 GTS 
L.COL: PJEITO CA..IqA. ESTACAO EXPERIME4TAL DEL BAJO CALIMA 

BRA-0025 122 	aALICK;F3RERO;4EaANDCZ & KI'JG 1629 IUENAVENTURA VALLE DEL CAUCA COL3MiIA 
 0350N 07630w 0035 2 FTS
 
L.COL: PJEqT3 CAL14A. ESACAa EXOERIMENTAL DEL 3AJO CALIMA
 

BRA-000809101 	9ALICK;FORzRO;HERNANDEZ 1. K1IG 163) TL"ACO NARINO COLIMBIA 014ik 07G45d '010 12 FTS 
L.COL: RIDOVIA TJPAC3-PAST3 KP 75 



------------------------------------------------------------------------------------------------------------------------------------- 
----------

--------------------------------------- --------------------------------------------------------------------------------------------------------

------------------------------------------------------------------- ---------------------------- ------------------- --------------------

----------------------------------------------------------------------------------------------------------------------------------------------

LISTA DE ACESS3S DE GERMOPLASMP 39TIOOS PON COLETA. It. CARACTERIZACAO A 59ENTAL E MATERIAL COLETADO
 
E48RAPAICENARGEN. BRASILIA-OF. 07-03-46.
 

NONE 00 COLETOR(ES): MICHAiL J.eALIEK (USAINYeS) 
STEVEN KING (USA) LUIZ E.FORERO & MELLY HERNA4DEZ (COLON5IAIU4IV.4AC.)
 
PATIROCINADOR(ES) DA COLETA: US-AID 9 FUNDACA3 JOYCE MERTZ-GILMORE
 

PRODUT3: ORLIGNYA COD.PROD.:03212 NOME CIENT.: ORBIGNIA CUATRECASANA DU5AND
 
CURADnR: LICKO CORDIN 
 FAMILIA: PALMAE
 

REGISTRO AM31ENTE GERAL/SUBSTIATO/C3S;iRVACO7S 
 qELEVOI REGIAO GE3POLITICAI DATA DA
 
FREIUENCIA RELATIVA MATERIAL COLETADO 
 COLETA
 

8RA-0035?4101 AM3:FL3RESTA TROPICAL 

FR: COMUM MAT:EXSICATAS SEMENTES
 

3eS:FRUTOS A4R1D3NOADCS. COMoRIM NTO PEDIO 12.3CN. LARGUqA MEDIA ;.6CM. PESO MEDIO 618G.
 
EXPEDICAl ;SALLZAD4 CO 3UPOITE FI4ANCE1O 
DO US-AID E FUNDACAO JOYC 4ERTZ-;ILM3RE
 

0RA-00574/02 AM8:FLORESTA TPOICAL 
 210734
 
FR: COMUM MAT:SEMENfES
 

OBS:FRUT3S ELIDTICOS. COMPRIMENTO 4EDIO 13.9CM. LARGURA MEDIA 7.9CM. PESO MEDIO 4?&.
 
iXPEDICA2 REALIZADA 
CON SUPORTE FINANCEIqO DO US-AID E FUNDACAO JOYCE AERTZ-SILM3RE
 

BRA-O3574103 A1M:FLORESTA TqO>ICAL 
 010714
 
FA: COMUM MAT:SEtMNTES
 

OBS:FRUT3S ELIPTICOS. COMP21VE4T IEDIO 14.1CM. LARGURA MEDA 8.3CM. 
PESO MEDIO S?ZG
 
EXPEDICAS REALIZADA CO SUGORTE FINANCEIRO DO US-AID E FUNDACAO JOYCz AERTZ-51LN3RE
 

BRA-00054/04 %Ng:FLORESTA TRCDICAL 
 013O74
 
FR: COMUM MAT:SEMENTES
 

OS:FRUT3S ELIPTICOS. COmP4I E4TO MEOIO 12.4C. LARGURA MEDIA ?.5CM. PESO MEDIO 430;
 
EXPEDICAC 9FALIZ4D CON SUPORTE 
FINANCEIRO DO US-AID E FUNOACAO JOYCE MERTZ-GILM3RE
 

3NA-000574105 AN!:FLORESTA TRODICAL 
 G10714
 
FR: COMUM MAT:SERENTES
 

OOS:FRUT3S ARREDJNDADOS. C)MPPIM2NrO MEOO 13.QCM. LARGURA MEDIA 9.8CM. 
PESO MEDIO 737G
 
EXPEDICA3 lEALIZADA COI SU0ORTS FI4ANCEIRO D3 US-AID E FUNDACAO JOYCE .ERTZ-ILM)Rz
 

BRA-O0OS/4106 AM9:FL3RESTA TROOICAL 
 010784
 
FR: COMUM MAT:SEMENTCS
 

OBS:FRUT3S ELIPTICOS. COIPRIME4TO ;ED13 14.?CM. LARGURA MEDIA 8.2301. PESO NED12 581G
 
EXPE9ICAO REALIZADA CO4 SUPORTS FINANCEIRO DO US-AID E FUNDACAO JOYCE MERTZ-GILM)RE
 

BRA-00574I07 AMd:FLORESTA T9OICAL 
 010794
 
FR: COMUM MAT:SEMENTES


OBS:FRUT3S ELIPTICOS. CONP1IMENTO 4EDIO 14.7CM. LARGURA MEDIA 9.0CM. PESO REDIO 682;

EXPEOICA3 4EALIZADA COM SUPORTE FINANCEIRO DO US-AID E FUNDACAO JOYCE HERTZ-21LM)RE
 

BRA-OO5?4103 AMB:FLORESTA TROPICAL 
 01974
 
FR: COMUM MAT:SEMENTES
OBS:FRUT3S ELIPTICOS. COMPQIMCETO 4EDIO 11.9CM. LARGURA MEDIA 8.1CM. PESO MEDIO 4444
 

EXPEDICAO RELIZADA CO SUPORTE FINANCEIRO DO US-AID E FUNDACAO JOYCE MERTZ-3JLMORE
 

010734 



------------------------------------------------ ----------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

LI;TA IE ACE;S3S D; SE4MOPA;'0a 
3ETIDOS POR COLETA. I. CARACTERIZACAO AIBIENTAL I MATERIAL COLETAOC 
t%9-lA?A/CENAqREN. 9RASILIA-DF. 07-03-86.
 

MORE DO COLETOR(CS): 
MICHAEL J.aALIK (UA/NYB) 
STEVEN KI4G (USA) LUIZ E.FORERO & NELLY HERNADEZ (COLOMBIAIUNIV.WAC.)

PATROCINAO)R(E;) DA CCLETA: dS*AID 
t FUNDACAJ JOYCE 4ERTZ-GILMORE
 
PRODUTO: ORBIGNYA 
 C2D.PUOD.:O212 NONE 
CIENT.: R3ItbhYA CUATRiCASANA DU.AND
 

CURADO: LIDIO C3RADIN 
 FAMILIA: PALMAE
 

REGIST O A IEN E GERAL/SgB;TQATOIO3pSEVACO=S 
 RELEVO/ 
 REGIAO GE3PLITICAI 
 DATA OA
 
FREUENCIA RELATIVA 
 MATERIAL COLETADO COLETA
 

BRA-000574109 AMa:FLORESTA TRODICAL 

019754
 

FR: COMUM 
 MAT:SEMENTES
 
OBS:FRUT3S AaRD)NDADOS° COMPIM5NTO PEDIC 
11.2CM. LARGURA MEDIA 9.1CM. PESO MEDIO 4OG
 

EXPEDICA3 REALIZADA 
CO SUPORTE FINANCEIRO 00 US-AID E 
FUNDACAO JOYCE 4ERTZ-GILM3RE
 

BRA-O005?4/13 AM:FLORESTA TRCICAL 

010714
 

FR: COMUM 
 MAT:SEMENTES
OBS:FRUTOS ARRED3NDADOS. COMOPIMZNTO MEDIO 
12.3CM. LARGURA MEDIA 8.3CM. 
PESO 48OG
 
EXPEDICAO REALIZADA COM 
SUPOTE FINANCEIRO DO US-AID E FUNDACAO JOYCE 
MERTZ-ZILM30E
 

3RA-000574111 AM3:FLORESTA TRO-31CAL 

'10734
 

FR: COMUM 
 MAT:SiMENTES

08S:FRUT3S 
ELIATICJS. CO"P4I1ENTO 4EDIO 11.2C". LARGURA MEDIA 7.6CM. PESO MEDIO 33o;
 

EXPEDICA3 RE4LIZADA CO4 
;UOORT' FINA4CSIRO DO US-AID 
E FUNDACAO JOYCE AERTZ-GILMORE
 
SRA-OOGS74112 AM :FL3RSrA T'O'ICAL 


010734
 
FR: COMUM 
 MAT:SiMENES
OBS:FRUT3S tLI)TICOS. Co0PRiIENTO 4EDIO 12.6CM. LARGURA MEDIA 
?.?CM. PE.0 MEDIO AlOG
 

EXPEDICAO 4EALI:ADA CO' 
SUPOITE FI4AiCEIRO DO US-AID E 
FUNDACAO JOYCE MERTZ-3ILM3RE
 

BRA-0005?4113 AM :FLOR STA 
 1 ZAL
a9O
 

FR: COMUM4 MAT:SMENTES
06S:FRUT3S ARAEDINDA)O3. COMPRIMTNTO MEDIO 13.3C4. LARGURA MEDIA 7.9CM. 
PESO MEDIO 355G

EXPEDICA) 
 EALIZADA CO4 UPOTE FINANCEIRO DO US-AID E 
FUNDACAO JOYCE .ERTZ-SIL3RE
 

BRA-OOO5?4/11 AMB:FLORiSTA TRODICAL
 

FR: COMUM
OS:FRUT3S MAT:SEMENTES
ELIOTICOS. COMPRIMENTO IEDIO 15.4CM. LARGURA MEDIA 9.4CM. 
PESO MEDIO 71?;
 
EXPE31CA) qFALIZAD4 COM ;UPOqTE FINANCEIRO DO US-AID E FUNDACAO JOYCE 
MERTZ-GILMORE
 

IRA-003574115 AMB:FLORS'A TAOCI:AL
 
010754 

FR: COMUM 
 MAT:SEMENTES
OBS:FRUOS A4RED3NDADO3. C3MPRIMENTO MEDIO 13.5CH. LARGURA MEDIA 9.8CM. PESO MEDIA 
7253
EXPEDICA3 REALIZO0 COm 
3UPOTE FINANCEIRO DO US-AID 
E FUNDACAO JOYCE qERTZ-ILM3RE
 

BRA-000574/ o AMa:FLORESTA TRCGICAL
 
FR: COMUN MAT:SEM NTES 010754
 

OBS:FRUT3S ARREDONDADOS. C3MPR;P7NTO MEDIO 10.7CM. 
LARGURA RDiA 6.7CM 
 PESO 4363 MOIO

EXPEDICAO REALIZADA 
0CollUOORTE FINA4CIRO 00 
US-AID E FUNDACAO JOYCE ETZ-ILMR5
 



------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------- ---------------------------------------------------------------------------------------------------

LISTA )E ACESS3S D ;E1MDPLASKA 3aBIO05 ?0 COLETA. II. CARACTERIZACAO AIsIE4TAL E MATERIAL COLETADO
 
E40RAPAICSN4mGEN. BRASILIA-DF. 07-OS-36.
 

NOE DO CGLETORU(S): IC4A:L J.SLICK (USAINYaG) STEVEN 
K14G (USA) LUIZ E.FORERO & NELLY MERNA4DEZ (COLOMBiAIUtV.4AC.)

PATROCINADOR(ES) DA CO.ETA: 
US-AID 9 FUNDACAl JOYCE qERTI-GILMORE 

PRODUT3: OR6164YA 
 C2D.PRO).:05212 NGME 
C[ENT.: 3RBIGNYA CUArRECASANA DU;AND

CURADOR: LIDtO CORADIN 
 FAMILIA: PALMAE
 

REGISTRO AM IENTE GERALISJBSTATO/OSEPVACOS 
 ELVO/ 
 RPGIA3 EOPDLITICA/ DATA DA
 
FREaUNECIA RELATIVA 
 MATERIAL COLEtADO COLTA
 

ORA-000574'l? AM3:FLORISTA TRO21CAL 

013734
 

FR: COMUM 
 MAT:SEMENTES
0
9GS:FRUT3S AQP:D3N)ADOS. CIM RIMENTO MEDIO IZ.SCM. 
LAR5URA MEDIA 8.8CM. 
PESO MEDIO 521G
 
EXPEDICAZ 4EALIZA04 CO SUPOITE 
FINANCEIRO 03 US-AID E FUNDACAO JOYCE 
MERTZ-IILMIRE
 

aRA-0005?4ild AM9:FLOR STA T40ICAL 

010784
 

FR: COMUM MAT:SEMENTES

36S:FRUTIS ARRED)NDA30S. CSMaPIMFNTO MEDIO 12.7cM. LAN-dURA MEDIA 8.4CM. PESO MEDIO 41g,


EXPEDICAO AEALIZADA COM SUPCRTE FINANCEIRO DO US-AID E FUNDACAO JOTCE AEqTZ-GILMIRE
 

tRA-OOO574/I1 AM:FLORESTA T1OICAL 

FR: COMUR 313?,'
MAT:SEMENTES
 

09S:FPUTIS AQEOD3NDA0OS. COMPPIMNTC PEDIO 
15.ICP. LARGURA MEDIA 8.9CM. 
PESO M:DO 6I32
 
EXPE A3 4EALIZ4DA COM ;U>OTj FI*ACEIRO DO uS-AID E FUNDACAO JOYCE 
MERTZ-5ILM2RE
 

BRA-OOO5?412O 4Mi:FL3RtSTA TlC'ICAL 

310734
 

FR: COMUM 
 M4T:SEMENTES
3ES:FRUT3S A4R-D3NDAOOS. C3MPRIF:NTO !DIO 
12.3C4. LARGURA MEDIA 9.8CM. 
PESO PEDIO 7345

EXPEDtCAO qEAL|74DA COI SUPOATE FINANEIqO 03 US-AID E 
FUNDACAJ JOYCE MERTZ-;ILM3RE
 

aRA-0005?4/21 AM:FL3R:STA T4OICAL 

010754
 

FR: C3MUM MAT:SEMENTES

OBS:FRUT)S A4RED)NDA3OS. C3"PRIMeNTO W4DIO 16.3CM. LAIGURA MEDIA 9.7CM. 
PESO M=DO 879G
 

EXPE)ICA3 RElLIZaDA CC" SUDORTE FINA4CEIRO DO US-AID E FUNDACAO JOYCE 
"ERTL-SILM3RE
 

ORA-O0005?122 AM9:FLORESTA T4OICAL 

0107S4
 

FR: COMUM 
 MAT:SEMENTES
383:FRUT3S AhR-D:NOAD03. COMPRIPENTO MEDIO 14.9CM. LARGURA MEDIA 9.6CM. 
PESO MDIO 710G
 
EXPEDICA3 SFLi!ADA COI 
SUPOQTE FI4ANCE14O 
DO US-AID E FUNDACAO JOYCt AERTZ-1IL13RE
 

0RA-000809101 *49:FLOU£STA TqROICAL
 
FR: COMUM P ':EXSICATAS SEMENTES
 



------------------------------------------------------------------------------------------------------------------------------------ -----------

--- --------- ----- -------------------------- --------------------------------------------

----------------------------- --------------------------- ------------ -------- ----------- --------------- --------------------------------------

----------------------------- ------------------------ ----------------------------- ----- ------------------------- ---------- -------------------

LISTA DZ ACzSSOS OE GrQvOPLASAq OTTDOS PON COLETA. I1. DADOS COAPLENE4TARtS
 
E'qAPACENARGEN. IRASILIA-DF. 07-03-36.
 

NONE Da COLETOR(ES): IC4AEL J.BALICK (SAINYBG) STEVEN KING (USA) LUIZ E.FORERO & NELLY HERNAICZ CCOLGR8[AIAUlV.'AC.)

PATPOC~hADrJR(ES) DA COLETA: US-AID 9 FUN50CAO JOYCE qERTZ-GILMORE 

PRODUT3: ORSIGmYA COD.PROD.:0212 NONE CIENT.: 3RalGNYA CUATRECASANA DUSAND
 
CURADCR: LIoO CORAD[N FAMILIA: PALNAE
 

---------------------------- mm-------------------------

REGIST4O HA1ITO Di CQ SC14F4T3/ COR DA FLORI D:TRNINADOq T DATA/
 

OESTi%3(S) SJL-;RlI)( ) COR 00 FRUTO N#EM: COU4 4O LICAL
 

JRA-OC25?4/01 ER;TO 
 OzT:R.J.OALtCK JULNO 1954
 
FR:MARROM 
 Nu:COAOZA. TA2ASO
 

ONA-JGO054102 ERETO 
 D0T:M.J.BALtC( JULH. 1985
 

FR:HARROM 
 NC:COROIA. TAPARO
 

3RA-0O35?4103 ERETO 
 OET:M.J.BALICK JULHO 1914
 

FR:MARROM 
 NII:COAOZA. TAPARO
 

BRA-J005?4/04 ;RETa 
 DeT:N.J.BAL[C( JULNO 1934
 
FR:ARAOM NC:COOZA. TAAO
 

SRA-003574105 ERETO 
 DET:M.J.8ALIC( JULHO 1954
 
FR:MARROM NC:COROLA. TAvAqO
 

3RA-OO354106 ERETO 
 DT:M.J.BALICK JULHO 1914
 
FR:MARROM NC:COIOZA. TAPARO
 

aNA-003574/0? ERETO 
 DET:M.J.BAL[CK JULNO 1954
 
FR:MARROM NC:COROZA. TAOARO
 

9NA-000574/08 £RETO 
 DET:N.J.BALICK JULHO 1914
 
FR:MARRO4 NC:COAOZA. TA3AEO
 

*NA-0005?4109 ERETO 
 DET:R.J.BALICK JULHO 1934
 
FR:MAAR O NC:COROZA. TAPARO
 

30A-000574/13 :RETO 
 DET:M.J.8ALICK JULNO 1934
 

FR:RARROM NC:COOZA. TADARO
 

ONA-000574111 ERETO 
 DET:M.J.9ALICK JULHO 1954
 
FR:PARROM NC:CO4OZA. TA3ARO
 

ORA-0005?41IZ ERETO 
 DET:M.J.8ALIC( JULHO 1984
 
FA:MARROM NC:COROZA. TAPARO
 

3NA-OOO54?413 ERETO 
 D:T:N.J.BALICK JULHO 1954
 

FR:MAPROM NC:COIOIA. TA2ARO
 



-------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------
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LISTA DE AC-:SSOS OE GEP'qOPLASSA 03VIDOS PON COLETA. 
III- DADOS COOPLEmENTANES
 
E4PRAPA/CEMARGEN. BRASILIA-OF. 07-03-d6.
 

NONE DO COLETORCES): 141CHAEL J.BALICK (USA/NYOG) STEVEN KING CU'.A) LUIE E.FORERO & NELLY HERNANDEZ CCOLOMBIAIUNIV.NAC.)
PATROCINAOOPCES) DA COLETA: US-B1D 
£ FUNDACAO JOYCE MERTZ-GILMORE
 

PRODUTO: ORBIG4EYA 
 COO.PROD.:03212 NOME 
CIENT.: ORBIGNYA CUATRECASANA OUSAND

CUIADOR: LIDIO COR4DIN 
 FAMILIA: PALMAE
 

RE!TA A91TO D:_CRESCITO/ 
 CON DA FLO*/ DETER41NAOOR E DATA/

DESTIN3(S) SJGERIDJ'(S) 
 CON 00 FRUTO 
 NONE COMU4 NO LOCAL
 

ORA-000574/14 ERETO 

DE7:N4.J.BALICK JULMO 198.
 

FR:MARROM 
 NC:COROZA. TAPANO
 

aNA-OOJ574/15 ERETO 

DET:M.J.aALTCK JULNO 1994
 

FR:MNROM 
 NC:COROZA. TAPARO
 

SPA-0005?4116 EXETO 

DET:N.J.8ALICc JULNO 1984
 

FR:MARROM 
 NC:COROlA. TAPAWO
 

SPA-O032S74I ? EPETO 

DST:M.J.B4LICK JULHO 1914
 

FR:MAREON 
 NC:COAeOLA. TAPARO
 

SRA-0005?4/18 ERETO 

DET:N.J.BALICK JULI4O 1994
 

FR:MARNOM NC:COQOlA. tAPASO
 

BEA-000574/1 ERETO 

DET:M.J.BALICK JULNO 1914
 

FR:MARRON 
 NC:CORCIA. TAPARO
 

SIA-OOOS?4I23 EPETO 

DrT:M.J.SALICK JULNO 1984
 

FR:MARAOM 
 NC:COROZA. TA'ARO
 

SRA-005S74121 ERETO 

DET:M.J.eALICK JUL"O 1954
 

FR:NARROM 
 NC:CO.AOZA. TA*ANO
 

ONA-000574122 EREtO 

DET:M.J.BALICK JULNO 1934
 

FRt:NARROM 
 NC:CO'tOZA. TADARO
 

BRA-000809101 ERETO 

D:T:N.J.BALICK JULNO 1964
 

FN:NARIOM 
 NC:COROZA. TAPARO
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EXPEDICAO DE COLETA DE GERMOPLASMA E MATERIAL BOTANICO
 
DE ESPPCIES DO COMPLEXO BABAgU (Palmae Cocosoideae)
 

ENTIDADES ENVOLVIDAS:
 

EMBRAPA/Unidade de Execugio de Pesquisa de knbito Estadual de
 

Teresina -
UEPAE de Teresina
 

EMBRAPA/Centro Nacional de Recursos Geneticos 
- CENARGEN 

The New York Botanical Garden - NYBG 

Empresa Maranhense de Pesquisa Agropecuiria - EMAPA. 

RELATORIO DE VIAGEM
 

CLAUDIO URDANO DZTTENCOURT PZNHZRO
 

Pesquisador da EMAPA
 

MAR9O/1986
 



RELATORZO DE VIAGEM 

1. NOME: Claudio Urbano Bittencourt Pinheiro
 

2. PERIODO: 13/01 a 31/01/86
 

3. PROJETO: Caracterizagao e Avaliagao de Germoplasma de Babagu
 

4. ATIVIDADE: Coleta de Germoplasma e Material Botanico de Or
 

bignya e Attalea.
 

5. PARTICIPANTES:
 
Claudio Urbano Bittencourt Pinheiro (EVAPA)
 

Jos6 Geraldo Alves Vieira (CENARGEN)
 

Dem6trio de Oliveira Neto (UEPAE de Teresina)
 

6. AREAS COLETADAS:
 

Orbignya sp - Fazenda do Sr. Joaquim, em frente a Fazenda
 

Serra Negra - BR-242, municipio de Oliveira
 

dos Brejinhos, 40 km a leste de Ibotirama-Ba
 

hia.
 

Attale a sp - A margem da BA-172, entre as cidades de Coripe
 

e Cocos, a cerca de 10 km de Coripe-Bahia.
 

Orbignya cf oleifera - Fazenda Caraiba, 12 km a leste da Ci
 

dade de Cocos - Bahia.
 

Orbignya cf Oleifera - Fazenda Santa Rita, cerca de 10-12 km
 

a oeste da cidade de Cocos, margem di
 

reita do rio Itaguari-Bahia.
 

Attalea sp - Br 135 km 91 - Brasilia de Minas-Minas Gerais.
 

Attalea sp - Br 135 12 km da cidade de Montes Claros - Minas
 

Gerais.
 

Attalea sp - Br 135 12 
km da cidade de Montes Claros - Minas
 

Gerais.
 

Orbignya oleifera - Fazenda da Prata, cerca de 6 km A leste
 

da cidade de Pirapora, margem direita do
 

rio Sao Francisco - Minas Gerais.
 

Attalea sp - Br 020, cerca de 15 km da cidade de Posse
 

an i 



7. TRABALHOS REALIZADOS
 

A primeira coleta botanica e de germoplasma de babagu,
 
foi realizada no dia 18.01.86, no lugar denominado pelos morado
 

res locais, de Brejinho da Serra Negra, municipio de Oliveira dos
 

Brejinhos, Estado da Bahia. 0 local de coleta foi a Fazenda do
 

Sr. Joaquim, propriedade localizada a margem da Br-242, em frente
 
Fazenda Serra Negra, 40 km & leste de lbotirama.
 

Esta area foi incluida no roteiro da excursao, em funao
 

de informag6es que indicavam haver ali uma formag~o de caracteris
 
ticas especiais e que sugeririam, at6 mesmo, uma esp~cie nova.
 

A formacao & isolada, pequena e relativamente jovem (em
 

torno de aproximadamente 20 anos), ainda que tenham sido notados
 
individuos remanescentes de uma populagao mais antiga. Segundo in
 

formagao de morador da area, havia, muitos anos atras, palmeiras
 

muito mais velhas, as quais foram tombadas, para implantagao de
 

pastos e cultivos.
 

Os individuos dessa populagao apresentam caracteristicas
 

morfol6gicas id&nticas ao babagu tipico (0. phalerata Martius),
 

ainda que a analise realizada tenha sido "in loco", sem chegar a
 

um maior detalhamento. Entretanto, alguns pontos chamam a atengao
 

e determinam diferengas entre aquelas plantas e o babagu conheci
 

do como tipico: 1) 0 ndmero de estames das flores masculinas ch-e
 
ga normalmente a 36-37; e, a cpula do calice dos frutos 6 bastan
 

te longa, atingindo, comumente, 2/3 dos frutos, o que, normalmen
 
te impede que os mesmcs caiam mesmo depois de maduros, ficando as
 

sim presos nos cachos por periodo bestante longo, ap6s a matura
 

Q5o.
 

A irea de ocorr~ncia era originalmente, uma caatinga,
 
que cedeu lugar aos pastos e aos pequenos cultivos. 0 solo 6 de
 

textura arenosa, com alguns pontos mais baixos, sujeitos a inunda
 

gio peri6dica. Em fungao da pouca quantidade de palmeiras com fru
 

tos foram coletadas sementes de apenas 10 individuos e o numero
 
de frutos coletados variou de 30 a 100, por planta, segundo a dis
 
ponibilidade. Foi efetuada uma coleta botinica, sob o nQ 390 ( J.
 

G. Vieia e Claudio Pinheiro), coletando-se folhas, frutos, inilo
 

rescencias e parte do caule. Foi retirada uma amostra do solo da
 

http:18.01.86


area, para an~lise laboratorial.
 

Seria interessante que essa populagao fosse revisitada,
 

no futuro, para uma coleta mais completa, possivelmente, nos me
 

ses de outubro ou novembro, quando deve haver maior disponibili
 

dade de frutos. Em virtude do seu isolamento e da sua pequena ex
 

tensao e uma formag5o sujeita ao desaparecimento completo, em 

poucos anos. 

A m~dia de inflorescencias masculinas por planta, obti 

da em 11 amostras, e de 8,7 e de femininas e de 5,5, o que cor 

responde 	a uma razao sexual media de 1,5 infloresc&ncias masculi
 

nas para 	1 feminina.
 

0 namero de cachos do anoiplanta variou de 0 a 9 e a me
 

dia (em 11 amostras) foi de 4 cachos.
 

Ap6s a coleta de Oliveira dos Brejinhos, a equipe rumou
 

para Cocos, tambem no Estado da Bahia, onde havia informag6es da
 

ocorrencia de babaqu, presumivelmente Orbignya oleifera Burr. No
 

trajeto para Cocos, na BA-172, a cerca de 10 km da cidade de Co
 

ripe, foi localizada uma populagao de Attalea sp, onde foi efe
 

Individuos frequentes ao longo
tuada a coleta botanica nQ 396. 


da estrada, observando-se, tambem, a ocorrencia abundante de As
 

cau
trocaryum campestre. A Attalea ali encontrada nao apresenta 


le aparente, seus foliolos sao agrupados em 2, 3 e 4 e crispA
 

dos. Ocorrem em cerrado com latossolo vermelho amarelo.
 

Ap6s a chegada & Cocos, foram mantidos os necessarios
 

contatos 	para realizagao da coleta e coleta geral de informaG5es
 

sobre a ocorr&ncia do babagu na regiao.
 

A primeira ten'.ativa de coleta foi realizada na Fazcnda
 

Caraiba, a cerca de 12 km da cidade de Cocos, em estrada carroga
 

vel. Somente dois nmeros foram coletados nesta area, em razao
 

da grande dificuldade de trabalho, uma vez que o babagu ali, loca
 

liza-se em capoei.a alta, com partes da area bastante alagadas,
 

alem da escassez de frutos. A esp&cie ali encontrada, trata-se
 

provavelmente de 0. oleifera Burr.
 

Tratou-se, portanto, de seguir para a segunda area ai.
 

ternativa, a Fazenda Santa Rita, localizada a oeste de Cocos
 

a margem 	direitA do rio Itaguari, trafegando-se em
(10-12 km), 

com
estrada de terra, em p~ssimas condig6es. Devido i problemas 




keiculo, a coleta foi efetuada em dois dias. .
 

Orbignya cf. oleifera, Burr., bastante abundante as mar
 

gens do rio Itaguari, ocorre em area de pastagem e mata modifica
 

da sobre solo arenoso. Nesta fazenda, foram coletados 21 numeros
 

para o BAG, e efetuada uma coleta botanica sob o numero 420 (sob
 

este namero, foram coletados frutos de 6 individuos, para distri
 

buigao). Apesar de apresentarem caracteristicas gerais de 0. o
 

leifera, diferem no fato de apresentarem am8ndoas pequenas, pou
 

suas amen
co comparaveis a 0. oleifera conhecida pelo tamanho de 


doas. Entretanto, as andlises que deverao ser procedidas, pos-Ce
 

riormente, confirmarao ou nao, este fato.
 

possi
Foram coletados cerca de 60-70 frutos, onde foi 


vel conseguir essa quantidade. Em geral, houve muita dificuldade
 

na coleta dos frutos, uma vez que esta nao e a 6poca do pique de
 

queda, exigindo que os frutos tivessem que ser derrubados com va
 

ras (em caso de palmeiras baixas) ou pelo arremesso de paus e pe
 

se
dras. Acredita-se que os frutos ideais para utilizagao coro 

mentes, sao aqueles rec&m-caidos, devendo-se se possivel evitar 

a sua derrubada dos cachos. Contudo, nao & aconselhavel a coleta 

de frutos caidos que tenham permanecido no chao por mais de 1
 

mes, principalmente na 6poca invernosa, pois, nesse caso, o pro 

cesso germinativo j& tera sido iniciado e nao sendo, esses fru 

tos postos, de imediato, em condiv6es apropriadas para continua 

co gao da germinagao, esta paralisar-se-a, inutilizando o fruto 


mo semente.
 

Em 22 amostras, registrou-se a media, por planta, de
 

femini'
7,9 inflorescencias masculinas e de 10,4 inflorescencia 


nas, o que leva a uma razao sexual m~dia de 1,3 inflorescencias
 

femininas para 1 inflorescencia masculina. De fato, trata-se de
 

uma populagao bastante produtiva, apresentando namero bastante
 

pequeno de plantas improdutivas. 0 namero de cachos do ano, por
 

planta, variou de 2 all a m~dia por planta, foi de 4,49 cachos.
 

(em 21 amostras).
 

Os moradores locais informaram que pouco utilizam esto
 

babagu, salvo casos esporadicos, de uns poucos que extraem 6leo
 

para uso caseiro.
 

Na Br 135, km 91, municipio de Brasilia de Minas, Esta
 



do de Minas Gerais, foi realizada coleta botanica em populago de
 

o
Attalea sp, abundante ao longo da estrada. Essa coleta recebeu 

nQ 421 (J.G. Vieira e Claudio Pinheiro) . As plantas sao bastante 

semelhantes aquelas coletadas em Coripe-BA e recebem o homie verna
 

cular de Lobeiro, nao tendo, entretanto, nenhuma utilizagao pelos
 

a
habitantes locais. Nao apresentam caule aparente e medem de 1 


cerrado em latossolo.
2,5m, ocorrendo no 


a 12 km da cidade de Montes Claros foi

Ainda na Br 135, 


observada nova populagao de Attalea sp, com caracteristicas 
dife
 

e
 
rentes das anteriores. Foram efetuadas duas coletas 

sob os 422 


423 (J.G. Vieira e Claudio Pinheiro), sendo que a de ng 422 regis
 

sem
 
trou uma Attalea com caule e a de nQ 423 foi dada a Attalea 


(com e sem caule) aparecem na
 
caule aparente. Esses individuos 


os casos produtivos e n~o apresentam

mesma area, sendo em ambos 


folhas crispadas. Fica a davida se serao esp&cies 
distintas ou in
 

dividuos da mesma especie, em fases distintas 
do seu desenvolvi
 

mento. As plantas sem caule sao not52velmente mais 
numerosas que
 

especimes

com caule. Um exame morfol6gico mais detalhado 

dos 

as 


bot~nicos, devera elucidar a questao.
 

Ap6s a coleta de germoplasma e material botanico 
realiza
 

em Pirapora, Minas Gerais, constatou-se a
 da em novembro de 1984, 

m6dios,
frutos, que, em termos
alta percentagem de am~ndoas nos 


chega a 14%, o que representa o dobro do percentual 
dos frutos do
 

Dessa forma decidiu-se incluir essa
 babagu tTipico (0. phalerata). 

por


populagao no roteiro para uma nova coleta de sementes, 
mesmo 


desapare

que, as manchas de ocorrencia do babagu naquela regiao 


cul
 
cem gradativamente, dando lugar & implantagao de 

pastagens e 


tivos.
 

Esta coleta foi efetuada no mesmo local da anterior, 
a
 

Pirapora,

Fazenda da Prata, A cerca de 6 km & leste da Cidade 

de 


botani
 
na margem direita do Rio Sic Francisco. Nao houve 

coleta 

10
 

ca, pelo fato de que muito material botinico 
foi coletado na 


cole
 
excursao aquela irea, decidindo-se desta feita 

somente pela 


ta de frutos.
 

Na Fazenda da Prata, o solo 6 de textura arenosa, 
nas
 

latossolo,

partes mais baixas, onde ocorre a mancha de babagu 

e 


nas partes mais altas. E uma populagao relativamente 
pequena, mar
 



cadamente de ocorr~ncia a margem do rio Sao Francisco e em geral, 

composta de palmeiras altas (em geral, mais de 8 metros). A esp 

cie 6 descrita como Orbignya oleifera Burrett, cuja principal ca 

ractcristica reside no fato de produzir amndoas de grande tama 

nho e que representam percentual elevado em relagao ao fruto in 

teiro e em comparagao a outras especies. 

Nessa populagao foram coletados 20 numeros para o BAG 

(tomando-se, em media, 60 frutos por planta) e mais seis numercs
 

adicionais coletados coi o objetivo de destribuigao de sementes
 

para disseminagao desse excelente material.
 

Tivemos que enfrentar o mesmo problema, ja relatado, re
 

ferente a escassez de frutos recem-caidos. Novamente foi preciso
 

apelar para as varas e arremesso de paus e pedras para derrubada
 

dos friatos dos cachos.
 

Em 26 amostras, a media de inflorescencias masculinas,
 

por planta, foi 4,7 e femininas ficou em torno de 9,3, represen
 

tando :ima razao sexual m~dia de aproximadamente, 2 inflorescen
 

cias femininas para uma masculina. 0 ndmero de cachos do ano (tam
 

bem em 26 amostras) variou de 3 a 10, por planta, com media 5,8 .
 

Esses dados s6 confirmam a constatagao do ano anterior quanto 


prodatividade dessa populagao.
 

Para defini;;p das areas de ocorrencia de 0. oleifera 

(comumente chamada Coco Palmeira, pelos habitantes locais) is mar 

gens do rio Sao Francisco, no dia posterior & coleta, realizou-se 
viagem de barco, naveganlo-se cerca 20-25 km rio abaixo. Consta
 

tou-se o desaparecimento dos babaguais is'margens do rio, hoje,
 

praticamente ocupadas pelas pastagens e em casos menos frequen
 

tes, pelos cultivos. A maior mancha nesse trechc , localiza-se na
 

izea da Fazenda da Prata e na area da Companhia de Desenvolvimen
 

to do Vale do Rio Sao Francisco - CODEVASF. No mais, a ocorrincia
 

6 muito esporfdica e reduzida, levando-nos a crer no desapareci
 

mento completa dessa esp~cie, a curto prazo, naquela regiio.
 

A Ciltima coleta botanica foi procedida sob o nifmero 452.
 

(J.G. Vieira e Claudio Pinheirb) na BA-020, & cerca'-del15fkm da 

cidade de Posse, Estado de Goias. LTratase-de uma populago de
 

Attalea sp. denominada vernacularmente "coco de caro~o s6" e que
 

45, provfivelmente a mesma esp~cie coletada em Coripe-BA e Brasilia
 

de Minas-AG.\
 

i 



Sugerimos que as pr6ximas excursoes sejam mantidas nos
 

meses de outubro e/ou novembro, pelos problemas que ji relata
 

mos referentes A dificuldade na obtengao de frutos recsrm cai
 

dos, bem como pelo fato de qua nos meses de f6rias escolares, e
 

muito grande o fluxo de turistas, o que traz sempre problemas
 

para alojamento da equipe.
 



ANEXO: 1 

DADOS DO GERMOPLASMA COLETADO
 

Localizagao da populagao: 	Fazenda do Sr. Joaquim, em frente a Fa 

zenda Serra Negra, BR-242, Municipio 

de Oliveira dos Brejinhos, 40 km a les 

te de Ibotirama - Estado da Bahia. 

Ambiente geral: 	Caatinga modificada. Pastagem e cultivos-Solo a
 

renoso.
 

NQ 385 	 Data da Coleta: 18.01.86
 

Nome Cientifico: Orbignya 	sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 6,Om
 

DAP: 33cm
 

NO de Cachos do Ano: 04
 

NQ de Cachos Velhos: 0
 

NO de inflor. masc. velhas: 06
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NO de folhas: 16
 

Razao sexual: 6M x 04F
 

NQ 386 	 Data da coleta: 18.01.86
 

Nome cientifico: Orbignya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 5,5m
 

DAP: 30cm
 

NQ de cachos do Ano: 02
 

NO de cachos velhos: 02
 

NQ de inflor. masc. velhas: 07
 

NQ de infior. masc. novas: 0
 

NO de inflor. femin. novas: 0
 

NO de folhas: 15
 

Razao sexual: 07M x 04F
 

Obs: 01 bractea fechada.
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NQ 387 Data da coleta: 18.01.86
 

Nome cientiico: Orbignya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 6,0n:
 

DAP: 35,5cm
 

NQ de cachos do ano: 01
 

N'2 de cachos velhos: 02
 

NQ de inflor. masc. velhas: 07
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 15
 

Razao sexual: 07M x 03F
 

NQ 388 Data da coleta: 18.01.86
 

Nome cientifico: Orbingya sp
 

Nome co-,,.m local: Coco Palmeira
 

Altura aproximada: 6,5m
 

DAP: 47,5cm
 

NQ de cachos do ano: 09
 

NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 04
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 22
 

Razao sexual: 04M x lo
 

Obs: Foram coletados 2 cachos deste individuo, sob os nimeros
 

388-1 e 388-2.
 

NQ 389 Data da coleta: 18.01.86
 

Nome cientifico: orbignya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 5,Om
 

DAP: 48cm
 

NO de cachos do ano: 05
 

NQ de cachos velhos: 01
 

Vk 
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NQ de inflor. masc. velhas: 12
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. fernin. novas: 01
 

NQ de folhas: 18
 

Razao sexual: 12M x 07F
 

NQ 390 Data da coleta: 18.01.86
 

Nome cientifico: Orbignya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 4,Om
 

DAP: 61 cm (Caule ainda subtcrr5nco)
 

NQ de cachos do Ano: 0
 

NQ de cachos velhos: 0
 

NQ de inflor. masc. velhas: 06
 

NQ de inflor. masc. novas: 01 

NQ de inflor. femin. novas: 0 

NQ de folhas: 22 

Razao sexual: 07M x OF 

Obs: Coleta Botanica - Folhas, flores, frutos e caule. 

NQ 391 Data da coleta: 18.01.86
 

Nome cientifico: Orbignya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 5,Om
 

DAP: 44,7cm
 

NQ de cachos do ano: 08
 

NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 13
 

NQ de inflor. masc. novas: 0
 

NQ d, inflor. femin. novas: 0
 

No de folhas: 19
 

Razao sexual: 13M x 09F
 

NQ 392 Data da coleta: 18.01.86
 

Nome cientifico: Orbignya sp
 

Nome comum local: Coco Palmeira
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Altura aproximadd: 6,5m
 

DAP: 42,6 cm
 

NQ de cachos do ano: 03
 

NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 10
 

NQ de i'flor. masc. novas: 0
 

NO de inflor. ftmin. novas: 0
 

NQ de folhas: 21
 

Razao sexual: 10M x 04F
 

NQ 393 Data da coleta: 18.01.86
 

Nome cientifico: Orbignya sp
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 6,Om
 

DAP: 43,2 cm
 

NQ de cachos do ano: 04
 

NQ de cachos velhos: 02
 

NQ de inflor. masc. velhas: 11
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de fol'ias: 23
 

Raz~o sexual: 1IM x 06F
 

NQ 394 Data da coleta: 18.01.86
 

Nome cientifico: Orbignya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 4,0m
 

DAP: 47 cm
 

NQ de cachos do ano: 06
 

NQ de cachos velhos: 02
 

NQ de infior. masc. velhas: 09
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 01
 

NQ de folhas: 23
 

Razio sexual: 09M x 09F
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Data da coleta: 18.01.86
NO 395 


Nome cientifico: Orbicrnya sp
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 5,Om
 

DAP: 52cm
 

NO de cachos do ano: 03
 

NO de cachos velhos: 01
 

NO de inflor. masc. velhas: 10
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 01
 

NO de folhas: 22
 

Razao sexual: 10M x 05F
 

Localizagao da populagao: A margem da BA-172, entre as cidades
 

de Coripe e Cocos, a cerca de 10 km
 

de Coripe-Estado da Bahia
 

Ambiente Geral: Cerrado com Latossolo Vermelho amarelo.
 

Data da coleta: 19.01.86
NO 396 


Nome cientifico: Attalea sp
 

Nome comum local:
 

Planta sem caule aparente:
 

Altura aproximada: lm
 

Obs: Coleta Bot5nica (Folhas e inflorescincias)
 

Localizagao da populagao: Fazenda Caraiba, 12km A leste da 


dade de Cocos-Estado da Bahia.
 

Ambiente geral: Capoeira com solo areno-argiloso
 

Data da coleta: 20.01.86
NQ 397 


Nome Cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 7,Om
 

DAP: 33cm
 
,
NO de cachos do ano: 01 1 

ci 
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NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 06
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 17
 

Razao sexual: 06M x 02F
 

NQ 398 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 6,Om
 

DAP: 33cm
 

NQ de cachos do ano: 01
 

NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 02
 

NQ de inflor. masc. novas: 0
 

NO de inflor. femin. novas: 0
 

NO de folhas: 15
 

Razio sexual: 02M x 02F
 

Localizagao da populagao: Fazenda Santa Rita, cerca de 10-12 km
 
a oeste da cidade de Cocos, margem di
 

reita do rio Itaguari - Estado da Ba
 

hia.
 
Ambiente geral: Pastagem e mata modificada com solo arenoso.
 

NO 399 Data da coleta: 20.01.86
 

Nome cientifico: Orbigyna cf. oleifera Burr.
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 10m
 

DAP: 41cm
 

NO de cachos do ano: 10
 

NO de cachos velhos: 8
 

NO de inflor. masc. velhas: 12
 

NO de inflor. masc. novas: 01
 

NO de inflor. femin. novas: 0
 

I 
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NQ de folhas: 20
 

Razio sexual: 13M x 18F
 

Data da coleta: 20.01.86
NQ 400 


Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 7,Om
 

DAP: 33cm
 

NQ de cachos do ano: 04
 

NQ de cachos velhos: 04
 

NQ de inflor. masc. velhas: 11
 

NQ de inflor. Masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 21
 

Razao sexual: 1IM x 08F
 

Data da coleta: 20.01.86
NO 401 


Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 7,Om
 

DAP: 35,5cm
 

NQ de cachos do ano: 05
 

NQ de cachos velhos: 04
 

NQ de inflor. masc. velhas: 10
 

NO de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 19
 

Razao sexual: 10M I:09F
 

Data da coleta: 20.01.86
NQ 402 


Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 6,5m
 

DAP: 35,5 cm
 

NQ de cachos do ano: 04
 

NQ de cachos velhos: 03
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NO de inflor. masc. velhas: 08
 
NO de inflor. masc. novas: 0
 

NO de inflor. femin. novas: 0
 
NQ de folhas: 20
 

Raz~o sexual: 08M x 07F
 

NQ 403 
 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 8,5m
 

DAP: 34,7cm
 

N1 de cachos do ano: 11
 

Ng de cachos velhos: 06
 
NQ de inflor. masc. velhos: 04
 
NQ de inflor. masc. novas: 0
 
NO de inflor. femin. novas: 0
 

NO de folhas: 19
 
Raz~o sexual: 04M x 17F
 

NO 404 
 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 8,5m
 

DAP: 37cm
 

NO dc cachos do ano: 05
 

NO de cachos velhos: 04
 
NQ de inflor. masc. velhas: 06
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 0
 

NO de folhas: 18
 

Raz~o Sexual: 06M x 09F
 
Obs: 01 bractea fechada.
 

NO 405 
 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 
Nome comum local: Coco Palmeira
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Altura aproximada: 7,Om
 

DAP: 37cm
 
NQ de cachos do ano: 08
 
NQ de cachos velhos: 06
 
NQ de inflor. masc. veihas: 05
 
NQ de inflor. masc. novas: 
0
 
NQ de inflor. femin. novas: 
0
 
NQ de folhas: 18
 
Raz~o sexual: 05M x 14F
 

NQ 406 
 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: im
 

DAP: 38cm
 

NQ de cachos do ano: 04
 
NQ de cachos velhos: 10
 
NQ de inflor. masc. velhas: 08
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 
01
 
NQ de folhas: 20
 
Razao sexual.: 08M x 15F
 
Obs: 01 bractea fechada.
 

NQ 407 
 Data da coleta: 20.01.86
 

Nome Cientifico: Orbignya cf. olcifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 9,Om
 

DAP: 31,8 cm
 
NQ de cachos do ano: 04
 
NO de cachos velhos: 10
 
NQ de inflor. masc. velhas: 08
 
NQ de infior. masc. novast 
0
 
NQ de inflor. femin. novas: 
0
 
NQ de folhas: 17
 
Razao s xual: 08M x 14F
 
Obs: 01 bractea fechada
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NQ 408 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 7,5m
 

DAP: 43,2cm
 

NQ de cachos do ano: 06
 

NQ de cachos velhos: 06
 

NQ de inflor. Masc. velhas: 10
 

NQ de inflor. .asc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 21
 

Razao sexual: 10M x 12F
 

NQ 409 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 4,Om
 

DAP: 49cm
 

NQ de cachos do ano: 03
 

NQ de cachos velhos: 03
 

NQ de inflor. masc. velhas: 08
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 01
 

NQ de folhas: 16
 

Raz~o sexual: 08M x 07F
 

NQ 410 Data da coleta: 20.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 8,Om
 

DAP: 38cm
 

NQ de cachos do ano: 02
 

NQ de cachos velhos: 06
 

NQ de inflor. masc. velhas: 08
 

NQ de inflor. masc. novas: 01
 

NQ de inflor. femin. novas: 0
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NQ de folhas: 20
 

Raz~o sexual: 09, x 08F
 

NQ 411 
 Data da coleta: 21.C1.86
 

Nome cientifico: Orbignya cf. oleifera Burr.
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 8,5m
 

DAP: 32,2cm
 

NQ de cachos do ano: 03
 

NQ de cachos velhos: 07
 
NQ de inflor. rasc. velhas: 05
 
NQ de inflor. masc. novas: 
01
 

NQ de inflor. femin. novas: 
0
 

NQ de folhas: 20
 

Razao sexual: 06M x 10F
 

NQ 412 
 Data da coleta: 21.01.86
 

Nome Cientifico: Orbignya cf. oleifera Burr
 
Nome comum lcal: Coco Palmeira
 

Altura aproximada: 4,Om
 

DAP: 46,6cm
 

NQ de cachos do ano: 03
 

NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 04
 
NQ de inflor. masc. novas: 
0
 
NQ de inflor. feiin. novas: 
0
 

NQ de folhas: 18
 

Razao sexual: 04M x 04F
 

NQ 413 
 Data da coleta: 21.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr
 
Nome 
comum local: Coco Palmeira
 

Altura aproximada: 4,0m
 

DAP: 45,9cm
 

NQ de cachos do ano: 05
 

NQ de cachos velhos: 08
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NQ de inflor. masc. velhas: 05
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 01
 
NQ de folhas: 24
 
Razao sexual: 05M x 14F
 

NQ 414 
 Data da coleta: 21.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 6,Om
 

DAP: 47,8cm
 

NQ de cachos do ano: 09
 
NQ de cachos velhos: 07
 
NQ de inflor. masc. velhas: 09
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 01
 
NQ de folhas: 22
 

Razao sexual: 09M x 17F
 

NQ 415 
 Data da coleta: 21.01.86
 

Nome cientifico: Orbignya cf. oleifera Burr
 
Nome comu-n local: Coco Palmeira
 

Altura aproxiniada: 5,5m
 

DAP: 39cm
 

NQ de cachos do ano: 05
 
NQ de cachos velhos: 04
 
NQ de inflor. masc. velhas: 08
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 01
 
NQ de folhas: 22
 

Razao sexual: 08M x 1OF
 

NQ 416 
 Data da coleta: 21.01.86
 

Nome Cientifico: Orbignya cf. oleifera Burr
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 5,Om
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DAP: 30,8cm
 

NQ de cachos do Ano: 03
 

NQ de cachos velhos: 02
 

NQ de inflor. masc. velhas: 09
 

NQ de inflor. masc. novas: 01
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 24
 

Razao sexual: 10M x 05F
 

NQ 417 
 Data da coleta: 21.01.86
 

Nome cientifico: Orbignya cf. olcifera Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 5,Om
 

DAP: 34,6cm
 

NQ de cachos do ano: 02
 

NO 6e cachos velhos: 04
 

NQ de inflor. Masc. velhas: 07
 

NQ de .nflor. masc. novas: 0
 

NQ de inlor. femin. novas: 0
 

NQ de folhas: 22
 

Raz~o sexual: 07M x 06F
 

NQ 413 
 Data da coleta: 21.01.l
 

Nome cientifico: Orbignya cf. oleifcra Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 9,Om
 

DAP: 32cm
 

NQ de cachos do ano: 03
 

NQ de cachos velhos: 06
 

NQ de inflor. masc. velhas: 08
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

N2 de folhas: 18
 

Razao sexual: 08M x 0V0
 

NQ 419 
 Data da coleta: 21.01.86
 

Nome cientifico: Orgignya cf. oleifera Burr.
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Nome comum local: Coco Palmeira
 
Altura aproximada: 6,0m
 

DAP: 30cm
 
NQ de cachos do anr: 05
 
NQ de c,,.hos velhos: 07
 
NQ de inflor. masc. velhas: 12
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 0
 
NQ de folhas: 13
 

Razao sexual: 12M x ]2F
 

NQ 420 
 Data da coleta: 21.01.86
 

Nome cientificc: Orbignya cf. oleifera Burr.
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 8,0m
 

DAP: 34cm
 

NQ de cachos do ano: 0
 
NQ de cachos velhos: 03
 
NQ de inflor. masc. velhas: 06
 
NQ de inflor. masc. novas: 0
 
NO de inflor. femin. novas: 01
 
NO de folhas: 1
 
Razao sexual: 06M x 04F
 
Obs: Coleta Botanica (Folhas, flores, frutos e caule). 
Sob es
 

te r.umero 
foram coletados frutos de 6 plarntas, para dis
 
tribuig~o.
 

Localizag~o da popula5o: BR-135 
Lm 91 - Municipio do Brasi 

lia de Minas - Estado de Minas Ge 

rair. 
Ambiente Geral: Cerrado com latossolo vermelho amarelo. 

NQ 421 
 Data da coleta: 22.01.86
 

Nome cientifico: Attalea sp
 
Nome Comum local: L;beiro
 
Altura aproximada: 1,0 a 2,5m (planta sem caule aparente)
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NQ de cachos do ano: 01 

NQ de cachos velhos: 01 

NQ de inflor. masculinas: 1  3 

NQ de inflor. femininas: 1  2 

NQ de folhas: 5 - 10 

Obs: Coleta Botanica (Folhas, flores e frutos)
 

Localizagao da Populago: BR-135 - 12km da cidade de Nontes Cla
 

ros - Estado de Minas Gerais.
 

kmbiente Geral: Ccrradao modificado
 

NQ 422 	 Data da coleta: 23.01.86
 

Nome cientifico: Alttalca sp
 

Nome comum local:
 

Altura aproximada: 3,Om
 

DAP: 21cm
 

NQ de cachos ao ano: 04
 

NQ de cachos velhos: 10
 

NQ de inflor. masc. velhas: 09
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 14
 

Razao sexual: 09M x 14F
 

Obs: Coleta Bot~nica (Folhas, Flores e Frutos)
 

NQ 423 	 Data da coleta: 23.01.86
 

Nome cientifico: Attalea sp
 

Nome comum local:
 

Altura aproximada: 2m (sem caule aparente)
 

NO de folhas: 09
 

01 bractea fechada - infloresc~ncia-masculina.
 

Obs: Coleta Botinica (Folhas e flores)
 

Localizago da populacio: 	Fazenda da Prata - cerca de 6km & les
 
te da cidade de Pirapora, i marge' di
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reita do rio Sao Francisco - EstaIo 
do Minas Gerais.
 

Ambiente Geral: Pastagem e cerrado modificado com solo arenoso.
 

NO 426 
 Data da Ccleta: 24.01.86
 

Nome cien-tifico: Orbignva oleifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 8 ,0m
 
DAP: 34,5cm
 

NQ de cachos do ano: 08
 
NQ de cachos velhos. 04
 
NQ de inflor. masc. velhas: 06
 
NQ de inflor. masc. novas: 
0
 
NQ de inflor. femin. novas: 
0
 
NQ de folhas: 16
 
Raz~o Sexual: 06M x 12F
 

NQ 427 
 Data da coleta: 24.CI.86
 

Nome cientifico: Crbignya oleifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 10,5m
 
DAP: 37,6 cm
 
NQ de cachos do ano: 07
 
NQ de cachos velhos: 05
 
NQ de in-flor. masc. velhas: 04
 
NQ de inflor. masc. novas: 
0
 
NQ de inflor. femin. novas: 
01
 
NQ de folhas: 17
 
Raz~o sexual: 04m x 13F
 

NQ 428 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbignya oleifera Burr
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 8,Om
 
NQ de cachos do ano: 06
 
NQ de cachos velhos: 02
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NQ de inflor.masc. 'elhas: 03
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 01
 

NQ de folhas: 21
 

Razao sexual: 03M x 09F
 

NQ 429 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbignya oleifera Burr.
 

Nome comum local: Coco Palmeira
 
Altura aproximada: 7,5m
 

DAP: 39cm
 

NQ de cachos do ano: 07
 

NQ de cachos velhos: 0
 
NQ de inflor. masc. velhas: 04
 
NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas; 0
 

NQ de folhas: 20
 

Razao sexual: 04M x 07F
 

NQ 430 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbignya olifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 6,Om
 

DAP: 37,2 cm
 

NQ de cachos do ano: 04
 
NQ de cachos velhos: 01
 

NQ de inflor. masc. velhas: 09
 
N de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 01
 
NQ de folhas: 19
 

Razio sexual: 09M x OF
 

NQ 431 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbiqny oleifera Burr
 
Nome comum local: Coco Palmeira
 
Aliura aproximada: 9,Om
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DAP: 36cm
 
NQ de cachos do ano: 10
 
NQ de cachos velhos: 02
 
NQ de infior. masc. velhas: 03
 
NQ de inflor. masc. novas: 
0
 
N2 de inflor femin. novas: 
0
 
NQ de folhas: 21
 

Razao sexual: 03M x 12F
 

NQ 432 
 Data de coleta: 24.C.86
 

Nome cientifico: orbicjnya olcifcra Burr
 
Nome 
comum local: Coco Palmeira
 
Altura aproximada: 15m
 
DAP: 45cm
 

NQ de cachos do ano: 06
 
NQ de cachos velhos: 06
 
NQ de inf.Lor. masc. velhas: 04
 
NQ di inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 0
 
NQ de folhas: 21
 
Razio sexual: 04M x 12F
 

NQ 433 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbignya oleifera Burr
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 8,Om
 

DAP: 36,8cm
 

NQ de cachos do ano: 05
 
NQ de cachos velhos: 01
 
NO de inflor. masc. velhas: 05
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 
0
 
NQ de folhas: 22
 
Razio sexual: 05M x 06F
 

NQ 434 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbi;nya oleifera Burr
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Nome comum local: Coco Palmeira
 
Altura aproximada: 14m
 

DAP: 40 cm
 

NQ de cachos do ano: 03
 

NQ de cachos velhos: 02
 
NQ de inflcr. masc. velhas: 08
 
NQ de inflor. masc. novas: 
0
 
NQ de inflor. femin. novas: 0
 

NQ de folhas: 22
 

Razao sexual: 08M x 05F
 

NQ 435 
 Data da coleta: 24.01.86
 

Nome cientifico: orbignya oleifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 10m
 

DAP: 38,4 cm
 

NQ de cachos do ano: 09
 
NQ de cachos velhos: C-1
 
NQ de inflor. masc. velhas: 04
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin novas: 0
 
W:Q de folhas. 23
 

Raz~o sexual: 04M x 12F
 

NO 436 
 Data da coleta: 24.01.86
 

Nome cient~fico: Orbignya oleifera Burr.
 
Nome comim local: Coco Palmeira
 
Altera aproximada: 6,Om
 

DAP: 44,2cm
 
NQ de cachos do ano: 06
 

NQ de cachos velhos: 04
 
NQ de inflor. masc. velfas: 03
 
NQ de inflor. masc. novas: 0
 
NO de inflor. femin. novas: 0
 
NQ de folhas: 19
 
Razio sexual: 03M x iOF
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NO 437 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbianya oleifera Burr
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 3,Om
 

DAP: 40,1 cr,
 
NQ de cachos do ano: 05
 
NQ du cachos velhos: C4
 
NQ de inflor. masc. velhos: 02
 
NQ de inflor. masco novas: 
0
 
NO de inflor. femin. novas: 0
 
NQ do folhas: 20
 
Razao sexual: 02N x 09F
 

NQ 438 
 Data da coleta: 24:01.86
 

Nome cientifico: Orbignya oleifera Burr.
 
None comu. local: Coco Palmeira
 
Altura aproximada: 7 ,5m
 
DAP: 44,5cm
 
NQ de cachos do ano: 10
 
NQ de cachos velhos: 09
 
NQ de inflor. masc. velhas: 03
 
NO de inflor. masc. novas: 
0
 
NQ de inflor. femin. novas: 
02
 
NQ de fo!.as: 24
 
Razo Sexual: 03M x 2F
 

NQ 439 
 Data da coleta: 24.01.AC
 

Nome cientifico: Orbicnya oleifera Burr
 
Nome comum local: Coco Palmeira
 

Altura aproximada: 8,0n
 
DAP: 42cm
 

NQ de cachos do ano: 05
 
NQ de cachos velhos: 07
 
NQ de infl!ar. masc. velhas: 02
 
NQ de inflor. masc. novas: 
0
 
NQ de inflor. femin. novas: 
0
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NQ dc folhas: 19
 

Razao sexual: 02M x 21F
 

NQ 440 
 Data da coleta: 24.01.86
 

Nome cientifico: OrLginya olc-fcra Burr
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 8,Om
 

DAP: 46,5cm
 

NQ de cachos do ano: 06
 

NQ de cachos velhos: 03
 

NQ de inflor. masc. velhas: 03
 

NQ de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NQ de folhas: 22
 

Razao sexual: 03M x CF
 

NO 441 
 Data da coleta: 2!.01.86
 

Nome cientifico: Orbignya olei.'era Burr.
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 7,5m
 

DAP: 37,2 cm
 

NO de cachos do ano: 03
 

NQ de cachos velhos: 02
 
NQ de inflor. masc. velhas: 05
 

NO de inflor. masc. novas: 0
 

NQ de inflor. femin. novas: 0
 

NO de folhas: 15
 

Razao sexual: 05M x 05F
 

NO 442 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbignya oleifera Burr.
 
Nome comum local: Coco Palmeira
 
Altura aproximada: 6,5m
 
DAP: 32,3cm
 

NO de cachos do ano: 06
 
NO de cachos velhos: 03
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NQ do inflor. masc. vclhas: 06
 
NO do inflor. masc. novas: 0
 
NV de inflor. femin. ncvas; 01
 

NQ de foihaz: 21
 

Razao sexual: 06M x 1OF
 

NO 443 
 Data da coleta: 24.01.86
 

Nome cientifico: Orb: ya oleifera Burr.
 
Nome comum local: Coco Palrmcira
 

Altura aproximada: 7,5m
 

DAP: 40,2cm
 

NO de cachos do ano: 07
 

NQ de cachos velhos: 07
 
NV de infior. masc. velhas: 03
 
NQ de inflor. masc. novas: 0
 

NV de inflor. femin. novas: 0
 
NQ de folhas: 22
 

Raz~o sexual: 03M x 14F
 

NQ 444 
 Data da coleta: 24.01.?6
 

Nome cientifico: Obignya oifera Burr.
 
Nome comum local: Coco Palmeiia
 

Altura aproximada: 7,Om
 

DAP: 34cm
 

NQ de cachos do ano: 08
 

NV de cachos velhos: 02
 
NQ de inflor. masc. velhas: 05
 
NV de inflor. masc. novas: 0
 

NV de inflor. femin. novas: 01
 

NV de folhas: 25
 

Razao sexual: 05M x 11F
 

NQ 445 
 Data da coleta: 24.01.86
 

Wome cientifico: Orbignya oleifera Burr
 

Nome comum local: Coco Palmeira
 

Altura aproximada: 9,0n
 

http:24.01.86
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DAP: 38cr
 

NQ de cachos do ano: 05
 
NQ de cachos velhos: 03
 
NQ de cachos masc. velhas: 06
 
NQ de inflor. ma!,c. novas: 0
 
NQ de inflor. femin. novas: 
01
 
NQ de folhas: 22
 
Razao sexual: 06M x 09F
 

NQ 446 
 Data da coleta: 24.01.86
 

Nome cientifico: Orbiq.na olcifc-ra Burr
 
Nome comum local: Coco Paime;.ra
 
Altura aproxicada: 9,Om
 

DAP: 42,5cm
 

NQ de cachos do ano: 06
 
NQ de cachos velhos: 04
 
NQ de inflor. masc. velhas: 05
 
NQ de inflor. mauc. novas: 0
 
NQ de inflor. femin. novas: 
0
 
NQ de folhas: 26
 
Razao sexual: 05M x 10F
 
Obs: Germoplasma para distribuiguo
 

NQ 447 
 Data da coleta: 25.01.86
 

Nome cientifico: Orbignya oleifera Burr.
 
Nome comum local: Cocco Palmeira
 
Altura aproximada: 14m
 

DAP: 31,5cm
 

NQ de cachos do ano: 03
 
NQ de cachos velhos: 01
 
NQ de inflor. masc. velhas: 05
 
NQ de inflor. masc. novas: 0
 
NQ de inflor. femin. novas: 0
 
NQ de folhas: 23
 
Razio sexual: 05M x 04F
 
Cbs: germoplasma para distribuigio.
 

http:25.01.86
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NQ 448 
 Data da coleta: 25.01.86
 

Nome cientifico: Orbignya oleifera Burr
 
Nome corium local: Coco Palmeira
 

Altura aproximada: 7,Om
 

DAP: 34cn
 

NQ de cach-zs do ano: 03
 

NO de cachos velhos: 02
 
NO de inflor. masc. velhas: 02
 
NO de inflor. masc. novas: 01
 

N de inflor. femi.n. novas. 0
 
NQ de folhas: 20
 

Razao sexual: 03M x 10F
 

Obs: Germoplasma para distribuii;o.
 

NO 449 
 Data da coleta: 25.01.86
 

Nome cientifico: Orbignya ol2eifera Biirr.
 

Nome comum local: Ccco Pajr. ira
 
Altura aproxiz.ada: 7,Om
 

DAP: 37,5cm
 

NQ de cachos do ano: 03
 

NQ de cachoz vllhos: 01
 

NO de inf~or. masc. veihas: 06
 

NO de inflor. masc. novas: 0
 

NO de inflor. femin. novas: 0
 

NQ de folhas: 19
 

Razao sexual: 06M x 04F
 

N 450 
 Data da coleta: 25.01.86
 

Nome cientifico: Orbiqnya oleifera Burr
 
Nome comnum local: Coco Palmeira
 

Altura aproximada: 6,5m
 

DAP: 34,6cmn
 

NO de cachos do ano: 03
 

N de cachos velhos: 01
 

NQ de inflor. masc. velhas: 08
 
NO de inflor masc. novas: 0
 

http:25.01.86
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NQ de i'iflcr. 
femin. novas: 0
 
NQ de folhas: 23
 

Razao sexual: 08M x 04F
 
Obs: Germoplasma para distribuigao.
 

NQ 451 
 Data da coluta: 25.01.86
 

Nome cientifico: Orbignya oleifera Burr
 
Nome comum local: Coco Palmeira
 
Altura aproxilmada: 8 ,0m
 
DAP: 36cm
 
NQ de cachos do &no: 05
 
NQ de cachos velhos: 03
 
NQ de inflor. masc. velhas: 07
 
NQ de inflcr. masc. novas: 0
 
NQ de inflor. femin. novas: 
0
 
NQ de folhas: 22
 

Raz~o sexual: 07M x 08F
 
Obs: germoplasma para distribuigao
 

Localizago da populago: BA -020, 
cerca de 15 km da cidade de
 
Posse - Lstado de Goi"s.
 

Ambiente geral: Cerrado
 

NQ 452 
 Data da coleta: 30.01.85 

Nome cientifico: Attalea sp 
Nome comum local: Coco carogo s6 
Altura aproxi:..ada: l-2,j 
NQ de folhas: 2-6 
NQ de frutos/cachos: 5 
Obs: Coleta Botanica (Folhas, Flores). 

http:30.01.85
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COLETAS BOTANICAS 

Orbicnya sp 

NQ 390
 

Jos6 Geraldo Vie.Lra e Ciaudio Pinheiro
 

Data: 18.01.86
 

Local de coleta: 	Fazenda do Sr. Joaquim, pr6ximo a Lazenda Serra
 
Negra, municLpio do Olivoiza dos Bruj'nhcs, 40
 

km a leste de Ibotirama, 'ztado da Bahia, B_

sii. 
Area de caatinga modificada com pastagem e cultivos. Formagao 4.
 
solada. Solo arenoso. Relevo plano. Cerca de 500m do altizude.
 

Nome comum local: Coco Palmeira
 

Planta Jovem: Altura - 4,0 metros
 

DAP - 61cm 

NQ do cachos novos - 0 

N2 de cachos volhos - 0 
NQ de inf~orcscZncias masculina velhas - C6 
NQ de inflorescencias masculina novas - 01 
NO de inflorescencias fem-ninas ncvas - C 

NQ do folhas: 22 

01 bractea fechada 

Eainha da folha - 70 cm x 37 cm 

Peciolo: 0 - 10cm 

Foiha no 1 = 	 Raquis: 6,6.-


NQ de pinas por lado = 173
 

Comprimento Base = 1,6-:n x C,7cm
 
Meio = 1,39m x 4,5cm
 
Apice= 47,6cm x 1,4cm
 

Folha nQ 2 = Raquis: 6,6m
 

NQ de pinas por lado: 176
 

Comprimonto: 	 Base = 1,27m x 0,7cm 
Meio = 1,32m x 4,4cm 
Apice= 43,1cm x 1,3cm 

Folha. nQ 3 = 	 Raquis: 6,5m 

NQ de pinas por lado = 181 

Comprimento: 	Base = 1,65m x 1,lcm 
Meio = 1,32m x 4,7cm 
Apice = 41,9 cm x 1,lcm 

Planta jovem: Infloresc&ncia masculina: 

Bractea - l,9m x 20cm 
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Planta adulta: 


Bico - 15 cm
 

Pedunculo  86cm 

Raquit - 85cm 
Rachillae - Comprimento = Base - 2 2 ,5cm 

Rleio - 19,0cm 
Apice- 16,0cm 

NQ de rachillae -251 

Altu-a - 8,0 metros
 

Tomento branco na face abaxial da folha.
 

Flores amarelas
 

Inflorescancia masculina:
 

Bractea = 2,5m x 25cm
 
Bico: 25cm
 
Peduinculo 
- 74cm
 
Raquis= 1,28m
 
Rachillae 
- Base = 31 cm 

Meio = 23,5 cm 
Apice = 20 cm 

NQ de rachillae - 303 

Cacho fer,jnino com 1CS-114 frutos.
 



Cacho nQ 2 - Podunculo - 1,05m 

Raquis - 1,07,n 

NQ do frutos - 85 
Infloresc~ncia masculina: Ped( nculo 
- 70cm 

Racluis - 86cm 

NQ de rachillae - 297
 

Comprimento das rachillae:
 

da base: 27cm
 

do meio: 18,5cm
 
do apice: 14,5cm
 

Bractea (1) - 1,92 x 18,5cm
 

(2) - 2,00 x 29,5cm 

Bicc da bractea (1) - 16cm 

(2) - 14cm 



Orbignya cf. oleifera Burrett
 

NQ 420
 

Jos6 Geraldo Vieira e Claudio Pinheiro
 

Data: 21.01.86
 

Local de coleta: 	Fazenda Santa Rita, 10-12 km a oeste de Cocos,
 
margem direita do rio Itaguari, Estado da Bi
 

hia, Brasil.
 
Area de mata modificada com pastagem. Formago abundante as mar
 
gens do rio. Solo arenoso. Relevo levemente ondulado - cerca de 

600m de altitude. 

Nome comum local: Coco Palmeira 

Altura: 6,0m 

DAP: 34cm 

NQ de cachos novos: 0 

NQ de cachos velhos: 03 

NO de infloresc~ncias masculinas velhas: 06 
NQ de infloresc~ncias masculinas novas: 0 
NQ de inflorescencias femininas novas: 01 

NQ de folhas: 18 

Folha nQ 1 - Raquis: 6,7m 

Peciolo: 0-10cm 

Bainha: lm x 30cm 

Pina - base: 1,25m x 1,lcm 

Meio: 1,14m x 3,8cm 

Apice: 46cm x 1,7cm 

NQ de pinas por lado: 2C0 

Folha nQ 2 - Riquis: 6,6m 

Peciolo: 0 

Bainha: im x 30cm 

Pina - Base: 1,17m x 1,lcm 

meio: 1,17m x 4,2cm 

Apice: 58cm x 0,9cm 

NQ de pinas por lado: 195 
Cacho nQ 1 - Pedfnculo - 78cm 

Riquis - 1,07m 

NQ de frutos - 94 _ 
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Attalea sp
 

NQ 421
 

Jos6 Geraldo Vieira e Claudio Pinheiro
 

Data: 22.01.86
 
Local de coleta: Rodovia BR-135, Km 91, municipio do Dzasa
 

de Minas, Estado de Minas Cerais, Brasil.
 
Area de cerrado em latossolo vermelho - amarelo 
- Formaqao
 
bundate. Relevo ondulado.
 
Nome comum local: Lobeiro
 
Pianta sem caule aparente.
 
Folhas maiores (1) NQ de pinas por lado; 102
 

Raquis: 2,20m 
Peclolo: 25cm
 

(2) NQ de pinas por lado: 84 

R.:quis - 1,20m 

Peciolo - 20cm
 
Folha menor - NQ de pinas por lado: 
64 

comprim., da pina - Base: 43cm x 2,0cm 

Meio: 32cm x 3,0cm 
Apico: 14cm x 0,5cm 

Bractea (1) - Comprimento - 45cm 

Circunfer&ncia - 13cm 

Bico - 13cm 

(2) - Comprimento - 60cm
 

circunfer~ncia - 1Ccm
 

Bico - 7cm
 

(3) - Comprimento - 69cm
 

Circunfer~ncia - 14,5cm
 

Bico - 8cm
 

/4) - Comprimento - 60cm
 

circunfer&ncia - 9,5cm
 

Bico - 9,0cm
 
Inflorescincia feminina - comprimento: 35cm
 

Raquis - 17cm
 

Ped~inculo - 18cm
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Abaixo do pedunculo - 9 bracteas, medindo 5cm x 3cm 
Cacho com frutos - Comprimento: 49cm 

Raquis - 14cm 

Pedunculo - 35cm 

Frutos: 7,5cm x 6,5cm 
Albuns cachos com 2-3 frutos, somente - 01 cacho com 11 frutos. 



Attalea sp
 

NQ 422
 

Jose Geraldo Vieira e Claudio Pinleiro
 

Data: 23.01.60'
 

Local du coleta: 1R-135, 12 km da cidade do Montes Claros, 
 n.r
 
gem direita da rodovia, municipio da *iontes Cla
 

ros, Estado de Minas Gerais, Brasil.
 
Area de cerradao modificado. Latossoio. Relevo onulado. 
 For.r..
 

9ao pouco frequente - carca de 1.!00.m de aititude.
 
Altura - 3,Om (Outros individuos na area com cauie a partir de
 

0,5x)
 

DAP: 21cm
 

NO de cachos novos -04
 

NQ de cachos velhos - 10
 

NQ de inflor. masc. velhas -09
 

NQ de irfAor. masc. novas - 0
 

NQ de nflor. femin. novas - 0
 

NQ de folhas - 14
 

Folha - Bainha: 1,05m x 2Ccm
 

Peciolo: 30cm 

Raq.Ls: 2,10m - 2,C.m 

NQ de foliolos por lado - 124 - 105 

Comprimento de pina (1) - Base: 80cm x 0,7cm 

::eio: 75cm x 1,O9::.
 

AJ.pice: 8,0cm x 0,2cm
 

(2) - Base: 42cm x 1,0cm
 

Meio: 55cm x 3,4cm
 

Apice: 15cm x 0,2cm
 
Muitas folhas cortadas em quase todos os individuos
 

Infloresc~ncia feminina - Pedinculo - 25 cm
 

R~quis - 25cm
 

34 fores.
 

Cacho - Peddnculo - 25cm
 

Raquis - 35cm
 

N2 de frutos - 68
 

Pequenas bracteas medindo 3-7cm x 3cm de largura no ped~nculo.
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Brictea de inflor. feminina - Comprimcnto: 60cm 

Circunfer~ncia: 14cm 
Dico: 10cm 

Brictea de inflor. masculina - comprimento: 70cm 

Circunfer~ncia; 22cm 

Bico: 10cm 

Infloresc~ncia masculina - Pedinculo: 25cm
 

Raquis: 30cm
 

Comprim. de rachillae - 7 a 9 cm
 

NQ de rachillae por lado - 78
 



Attalca sp
 

NQ 423
 

Jose Geraldo Vieira e Claudio Pinheiro
 

Data: 23.61.86
 

Local de coleta: Rodovia BR-135, 12 km da cidade de cntes Cia
 

ros, margem direita da r2ovia, municipio Q.
 

Montes Claros, Estado de Minas Gew&is, 5rasiL
 

Area de cerrad~o modificado. Latossolo -
Relevo ondulado. Fcr
 

magao frequente. Cerca do 1.100m de altitude.
 

Planta scm caule aparente
 

Altura: 2,0m
 

NQ de folhas: 09
 

Folha (1) - Peciolo - 5Gcm
 

Raquis - 2,25m
 

NQ de pinas por lado - 72
 

Comprimento de pina 
- Base - 90cm x 1,02c:n 

Weio - 65cm x 4,0c;a 

Apice- 12 cm x 4,0rrn 

(2) 	- Peciolo - 40cm 

Naquis - 2,05m 

NQ de pinas por lado - 86 

Comprimento de pina - Base - 95cm x 2,0c7 

Meio - l7cm x 3,3cm 

Apico - 15cm x 0,3cm 

Inflorescencia masculina - Pcddnculo - 15cm
 

Raquis - 25cm
 

Comprimento - rachilla - 3-5cm
 

NQ de rachilla - 71
 

Brictea - Comprimento - 40cm
 

Ciocunferancia - 22cm
 

Bico - 8 cm
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Attalea sp
 

NQ 452
 

Jose Geraldo Vieira e Claudio Pinhiro
 

Data: 30.01.8
 

Local de coleta: BR-020 - Cerca do 15 km da cidade de Posse, mu
 
nicipio de Posse, Estado do Goias.
 

Area de cerrado. Formago abundante. Relevo plano.
 

Planta scm caule aparente
 

Altura: l-2m 

NQ de folhas: 2-6 

Folha - NQ de pinas por lado - 73 

Raquis - 1,5m 

Peciolo - 10cm 

Cacho - NQ de frutos - 5 



Erythroxylum
 

NQ 424
 

Jos5 Geraldo Vicira e Claudio Pinheiro
 

Data: 23.01.8G
 

Local de coleta: Rodovia BR-1.35, 12 km da cidade do . Cia
 

ros, margem direita da rodovia, munic'-io de
 

XIonte3 Claros, Estado de Ninas Gerais, BrasiL
 

Area de cerradZo miodificado com pastagom. Latossojo. Relevo on
 

dulado. Ralatvamcznte frequentc. Ccrca do l.10~n de altitud.
 
Planta arbustiva, aproximadamen-te -de altura, frutos vc
 

ihos. H1abito de crescimcnto ereto.
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ORBIGNYA GERM PLASM COLLECTING TRIP TO COLOMBIA
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Steven King
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OBJECTIVES
 

The objectives of the trip made to Colombia during July-August
 

1984 were as follows:
 

1. Collection of germ plasm of Orbiznva cuatrecasana (Corozo,
 

Taparo Palm) on the Western Pacific Coast of Colombia. This is a
 

trunkless palm which yields large panicles of oil-rich furit.
 

2. Documentation of the living collections with herbarium
 

specimens and other preserved material.
 

3. Collection of plants associated with Orbinva cuatrecasana
 

and other information to help understand the ecology of the habitats
 

of the palms.
 

4. Collection of roots and other material associated with the
 

rhizosphere for identification of mycorrhizae.
 

5. Strengthening of professional relationships between the
 

United States - Colombian individuals and institutions.
 

6. Training of local counterparts in field methodology of palm
 

germ plasm and herbarium collectiou.
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PARTICIPANTS
 

Michael J. Balick/USA
 

Steven King/USA
 

Luis E. Forero P./COLOMBTA
 

Nelly Hernandez/COLOMBIA
 

IMPLEMENTATION
 

The team assembled in Medellin, Colombia during the first week of 

July, 1984. The New York Botanical Garden and Jardin Botanico 

Joaquin Antonio Uribe have recently signed a contract of 

collaboration which facilitates botanical fieldwork for NYBG
 

scientists in that country. The arrangement includes, among other
 

itchy. j coumitmernt by visiting NYBG scientists to dcposiL rxue-*.-.lf 

of their collections in Medellin, which serves 
to improve th, local
 

herbarium and strengthen its exchange program.
 

The group next went to Cali 
to meet with Victor Manuel Patiffo,
 

Director of INCIVA (Instituto Vallecaucano de Investigaciones
 

Cientificas) who is a noted authority on the useful palms of
 

Colombia. Dr. Patiffo had recommended three sites for collection and 

study on the Pacific Coast: 1)Buenaventura, 2) Tumaco and 3) Quibdo. 

http:rxue-*.-.lf
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Puerto Patilo
 

The group proceeded to Puerto Calima, (Puerto Patiflo), 
a small
 

town on the Rio Calima in the Buenaventura region. This site is
 

also referred to as 
Bajo Calima. 
Thanks to local authorities,
 

facilities were made available at a small agricultural research
 

outpopt 20 minutes upriver from Puerto Calima by motorized launch.
 

The area is primarily 
tropical forest, approximately 35 meters above
 

sea level. 
 During the five days spent at this site 22 accessions of
 

viable Orbignva germ plasm from 22 trees were made, totalling some
 

225 fruits. 
 Data on fruit size and weight is included in this
 

report. 
The palms (here called Taparo) are found in very moist muddy
 

habitats such as 
along small streams or in swampy areas. 
 Several
 

herbarium collectnns were made of these rIlmq, 
 is well as the
 

associated vegetation. 
There is a great variety in the fruits -- in
 

size and weight -- in this region. Some germplasm accessions
 

consisted of only a few fruits while others included a dozen or
 

more. The Orbinvj fruit is 
a prized food for forest animals, as
 

well as people and it 
is thus difficult to 
locate large quantities of
 

ripe fruit with epicarp and mesocarp intact, a condition essential
 

for transport across borders, nutritional analysis and biometric
 

evaluation.
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All material was taken to Jardin Botanico Juan Maria Cespedes in
 

Tuluh, El Valle for drying and packaging.
 

TUMACO
 

On July 18th we arrived in Tumaco, in the Department of Narifo 

and proceeded to the ICA (Instituto Colombiana de Agropecuaria)
 

station "El Mira" near the town of Tangareal, some 40 kms from Tumaco 

along the Tumaco-Pasto Road. This is an area of heavy colonization,
 

and the primary economic activities include extraction of wood and
 

cultivation of African oil palm.
 

It soon became apparent that it would be most difficult to 

collect and document germplasm Orbignva in this area. Most of the 

available palms in the area are harvested prior to maturity by the 

people cutting wood, who open the fruits when the endosperm is still
 

in a liquid stage and drink it as a thirst quenching beverage, 

cimilar to "milk" from unripe coconuts. Thus fruits are never 

allowed to ripen and the populations of palms are quickly declicing
 

in number. Some flowering palms were studied as well as somq with 

immature fruit, and excellent herbarium and rhizosphere material 

taken. The palms in this area showed greater diversity in size ard 

morphology than those found in the Bajo Calima area. We made 

&,rrangementswith the ICA agronomists to engage the services of a
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local person who knew where thEre was some ripe Orbinya fruit (here
 

called "Corozo"), which would take a week to reach, collect and
 

return. As this area is the personal property of the person whose
 

services were engaged, and "Corozo" collection is apparently one of
 

his many subsistence activities, he was not keen on having us collect
 

on our own in his population. This material was 
later sent to New
 

York via Cali, and then shipped to Brasilia, Colorado (for
 

mycorrhizae experiments), the Palm Society Seed Bank; 
a few seeds
 

were also retained in New York for mycorrhizae experiments.
 

The group then went to Quibdo, Department of Choc6, with the
 

exception of Mike Balick, who went to Tului to process the
 

collections from the two previous sites and begin to prepare the
 

germplasm for shipment. Balick left for New York on July 27, 
1984
 

and the fieldwork was continued by Forero, Hernandez and King.
 

QUIBDO
 

On July 26 the team arrived in Quibdo department of Choc6. This
 

is the departmental capital of the Choc6 which is connected to the
 

city of Medellin, capital of Antioquia, by a 14 hour overland route.
 

We made contact with Josefina Espinosa the director of the herbarium
 

of the Universidad del Choco.
 

The area around Quibdo is heavily populated and this appears to
 

have exhausted populations of Orbignva within a two day river travel
 

radius of Quibdo. It was collected in this gone twenty years ago but
 

the local population could not recall its presence within the past 15
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years. A species of Attlea with a similar fruit and growth habit was
 

collected. The region was however abundant in the protein rich oil
 

producing palm Jessenia bataua which was being maintained in a state
 

of semi-cultivation. The panicle is cut instead of the entire palm
 

which is a common destructive method used in many other Jessenia
 

areas. 
The people also recognize two varieties of J.bataua (here
 

called mil pesos), one with mature fruits 60% green 40% purple
 

producing a "white" palm milk the other with purple fruits which at
 

maturity are said to yield more oil. 
 Germplasm, specimens and
 

material for mycorrhizae research were collected. 
Additional palms
 

and associated plants were also collected. The material was dried in
 

the herbarium of the Universidad with duplicates deposited there.
 

Due to interest of local students and Josefina Espina a small project
 

was designed to census the density, extent of use and varietal
 

differences of J. bataua in this 
zone.
 

On July 31 the team proceeded to the Jardin Botanico of Medellin
 

and deposited half of the Quibdo material and then went on 
to INCIVA
 

in Cali, Colombia. In Cali the collections were prepared for
 

shipment to New York and Brasilia. With the cooperation of Dr.
 

Patino the material was treated with fungicide and the permits for
 

export were obtained from ICA. 
On August 3, 75 kilos of Orbiknva
 

were shipped to Dr. Lidio Coradin at CENARGEN/EMBRAPA in Brazil via
 

Avianca. The following day germplasm, herbarium speciments and
 

mycorrhizae material was shipped to The New York Botanical Garden via
 

Avianca. On August 6 Steven King deposited half of the remaining
 

herbarium material at the Jardin Botanico de Medellin as part of the
 

collaboration between New York and the Jardin Botanico.
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RESULTS
 

Accessions of germ plasm were collected, as well as herbarium and
 

other material which will add significantly to our understanding of
 

this group of useful palms. Samples of mycorrhizae were also
 

isolated and brought into laboratory culture, which will be used as
 

innoculum for a program to be initiated shortly on the growth of
 

Latin American native palm species. General collections were also
 

made for distribution and study by scientists working on tropical
 

forest ecosystems. 
 Both Colombian and U.S. researchers received
 

valuable experience on the recollection of forest palm germplasm and
 

preparation of taxonomic vouchers. 
Many new contacts were made with
 

local scientists not mentioned in this brief report, correspondence
 

has begun and benefits will be derived in the future as a result of
 

this contact and coll-boratiov,
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ORBIGNYA CUATRECASANA GERM PLASM COLLECTION DATA
 

Accession Number Fruit Length (cm) 
 Fruit Width (cm) Fruit Weight (tin) 

1629-1 (Round Fruits)

1. 
 12.8 
 10.3 
 724

2. 
 13.2 
 10.1 
 698
3. 
 11.8 9.3 508

4. 
 12.2 
 9.7 598

5. 
 12.5 
 9.7 
 654

6. 
 13.3 
 10.1 
 706

7. 
 11.4 
 9.9 
 534

8. 
 13.0 
 9.3 616

9. 
 1H.3 
 9.6 
 532


10. 
 12.5 
 9.1 566
11. 
 12.4 
 9.8 678
12. 12.1 9.3 604
 

Mean 
 12.3 
 9.6 
 618
 

1629-2 (Elliptic Fruits)
 

1. 
 14.0 
 8.2 
 500

2. 
 12.5 
 8.2 458

3. 
 14.2 
 7.9 
 474

4. 
 13.8 
 7.6 
 458

5. 
 15.0 
 7.7 
 482
 

Mean 
 13.9 
 7.9 
 474
 

1629-3 (Elliptic Fruits)

1. 16.5 8.8 7222. 11.7 7.8 422 

Mean 
 14.1 
 8.3 
 572
 



-10-


ORBIGNYA CUATRECASANA GERM PLASM COLLECTION DATA
 

Accession Number Fruit Length (cm) 


1624-4 (Elliptic Fruits)

1. 
 11.9 

2. 
 12.4 

3. 
 12.5 

4. 
 12.7 

5. 
 12.8 


Mean 
 12.4 


1629-5 (Round Fruits)

1. 
 14.4 

2. 
 13.8 

3. 
 13.5 


Mean 
 13.9 


1629-6 (Elliptic Fruits)

1. 
 14.8 

2. 
 14.6 


Mean 
 14.7 


1629-7 (Elliptic Fruits)
 
1. 
 15.0 

2. 
 14.4 


Mean 
 14.7 


629-8 (Elliptic Fruits)

1. 
 10.8 

2. 
 12.6 

3. 
 11.8 

4. 
 12.0 

5. 
 12.4 


Mean 
 11.9 


Fruit Width (cm) Fruit Weight (jrm)
 

7.8 386
 
7.7 428
 
7.6 398
 
7.6 424
 
7.1 366
 

7.5 400
 

9.9 
 804
 
9.8 
 678
 
9.7 638
 

9.8 
 707
 

8.0 
 550
 
8.56 612
 

8.28 581
 

9.5 
 754
 
8.5 610
 

9.0 
 682
 

7.3 344
 
8.4 524
 
8.0 
 422
 
8.3 444 
3.4 
 486
 

8.1. 
 444
 



ORBIGNYA CUATRECASANA GERM PLASM COLLECTION DATA
 

Accession Number 


1629-9 (Round Fruits)

1. 

2. 

3. 

4. 

5 

6. 

7. 

8. 


Mean 


1629-10 (Round Fruits)
 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 


10. 

11. 

12. 

13. 

14. 

15. 

16 

17. 

18. 


Mean 


Fruit Length (cm) 


11.1 

10.5 

12.3 

11.1 

10.9 

11.6 

12.1 

10.6 

11.2 


12.6 

12.2 

13.5 

13.0 

12.3 

12.2 

12.5 

13.7 

12.8 

12.7 

12.3 

13.3 

12.6 

12.5 

13.3 

12.7 

12.9 

12.9 


12.8 


Fruit Width (cm) 


9.0 

8.8 

9.0 

9.4 

9.0 

8.9 

9.7 

9.0 


9.1 


8.2 

8.2 

8.2 

7.9 

8.4 

7.9 

7.8 

8.7 

8.1 

8.5 

8.7 

8.3 

8.0 

8.4 

8.7 

8.2 

8.3 

8.1 


8.3 


Fruit Weight (gm)
 

452
 
396
 
526
 
476
 
408
 
438
 
494
 
412
 

450
 

458
 
454
 
502
 
440
 
476
 
458
 
466
 
584
 
526
 
488
 
482
 
478
 
456
 
466
 
536
 
462
 
452
 
462
 

480
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OREIGNYA CUATRECASANA GERM PLASM COLLECTION DATA
 

Accession Number Fruit Lenght (cm) 


1629-11 (Elliptic Fruits)

1. 
 11.3 

2. 
 11.7 

3. 
 10.9 

4. 
 12.1 

5. 
 11.2 

6. 
 11.1 

7. 
 11.2 

8. 
 11.2 

9. 
 12.1 


10. 
 12.1 

11. 
 12.2 

12. 
 10.2 

13. 
 11.6 

14. 
 12.1 

15. 
 11.9 

16. 
 10.7 

17. 
 10.7 

18 
 11.0 

19. 
 12.0 

20. 
 11.7 

21. 
 10.5 

22. 
 10.6 

23. 11.1 

24. 
 11.3 

25. 
 10.3 

26. 
 10.5 

27. 
 11.9 

28. 
 10.9 

29. 
 10.0 

30. 
 10.3 

31. 
 10.9 


Mean 
 11.2 


Fruit WidtA (cm) 


6.5 

8.5 

7.0 

8.3 

7.4 

7.3 

7.4 

7.1 

8.0 

8.4 

8.1 

6.9 

8.0 

7.9 

8.3 

7.2 

7.0 

7.3 

7.6 

7.1 

6.8 

7.. 

8.0 

8.2 

7.2 

6.8 

7.9 

7.7 

7.6 

7.,6 
7.8 


7.6 


Fruit Weight (rm)
 

264
 
396
 
286
 
420
 
296
 
348
 
304
 
278
 
408
 
454
 
400
 
258
 
368
 
384
 
390
 
294
 
264
 
286
 
418
 
346
 
256
 
288
 
396
 
362
 
288
 
264
 
398
 
322
 
284
 
354
 
368
 

336
 

.-v
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ORBIGNYA CUATRECASANA GERM PLASM COLLECTION DATA
 

Accession Number Fruit Length (cm) 


1629-12 (Elliptic Fruits)
 
1. 
 13.4 

2. 
 13.3 

3. 
 13.1 

4. 
 13.3 

5. 
 12.5 

6. 
 12.9 

7. 
 12.8 

8. 
 12.5 

9. 
 11.7 


10. 
 12.6 

11. 
 13.2 

12. 
 13.4 

13. 
 12.5 

14. 
 12.6 

15. 
 13.2 

16. 
 13.2 

17. 
 12.6 

18. 
 12.5 


Mean 
 12.8 


1629-13 (Round Fruits)
 
1. 
 11.2 

2. 
 10.3 

3. 
 11.8 

4. 
 10.8 

5. 
 11.0 

6. 
 11.5 

7. 
 9.8 

8. 
 10.6 


Mean 
 10.8 


Fruit Width (cm) 


8.1 

7.8 

7.4 

7.5 

7.5 

8.0 

7.6 

8.0 

7.3 

8.2 

7.7 

8.0 

7.6 

7.2 

7.7 

7.7 

7.9 

7.9 


7.7 


8.3 

8.3 

7.6 

7.4 

8.2 

8.3 

7.9 

7.4 


7.9 


Fruit Weight (Rm)
 

440
 
468
 
392
 
412
 
384
 
460
 
408
 
422
 
350
 
428
 
444
 
440
 
368
 
368
 
412
 
422
 
376
 
400
 

410
 

440
 
438
 
350
 
306
 
430
 
440
 
382
 
294
 

385
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oRBIGNYA CUATRECASANA GERM PLASM COLLECTION DATA 

Accession Number Fruit Length (cm) Fruit Width (cm) Fruit Weight (am) 

1629-14 (Elliptic Fruits) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

16.3 
15.5 
14.5 
16.4 
15.4 
15.0 
15.0 
15.3 

10.0 
9.2 
9.4 
9.0 

10.0 
9.2 
9.2 
9.2 

830 
696 
658 
722 
818 
666 
620 
728 

Mean 15.4 9.4 717 

1629-15 (Round Fruits)
1. 
2. 
3. 
4. 
5. 

14.3 
14.75 
14.0 
12.2 
12.5 

10.7 
10.4 
10.3 
8.4 
9.0 

836 
908 
818 
512 
552 

Mean 13.5 9.8 725 

1629-16 (Round Fruits) 
1. 
2. 
3. 

11.6 
11.4 
9.2 

9.2 
9.0 
8.0 

584 
528 
346 

Mean 10.7 8.7 486 

1629-17 (Round Fruits) 
1. 
2. 
3. 
4. 
5. 

10.7 
11.4 
13.5 
13.0 
14.5 

7.7 
7.7 
9.0 

10.0 
10.0 

354 
440 
638 
708 
818 

Mean 12.6 8.8 591 
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ORBIGNYA CUATRECASANA GERM PLASM COLLECTION DATA 

Accession Number Fruit Length (cm) Fruit Width (cm) Fruit Weight (n) 

1629-18 (Round Fruits)

1. 
 12.9 
 8.5 
 494
2. 
 13.0 
 8.5 
 508
3. 
 12.3 
 8.4 
 442
4. 
 12.9 
 8.3 
 554
5. 
 12.7 
 8.2 
 444
 

Mean 
 12.7 
 8.4 
 488
 

1629-19 (Round Fruits)

1. 
 15.0 
 9.1 
 662
2. 
 15.3 
 8.9 
 656
3. 
 15.0 
 8.5 
 592
4. 
 15.3 
 9.2 
 694
5. 
 15.4 
 9.2 
 672
6. 
 16.0 
 8.6 
 662
7. 
 14.5 
 8.8 
 624
8. 
 14.0 
 8.5 
 496
 

Mean 
 15.1 
 8.9 
 632
 

1629-20 (Round Fruits)

1. 
 13.0 
 10.5 
 768
2. 
 12.7 
 9.7 
 698
3. 
 12.6 
 9.3 
 650
4. 
 12.6 
 9.5 
 670
5. 
 13.3 
 9.7 
 664
6. 
 12.2 
 10.2 
 780
7. 
 13.3 
 9.8 
 756
8. 
 12.5 
 9.3 
 644
 

Mean 
 12.8 
 9.8 
 704
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ORBIBNYA CUATRECASANA GERM PLASM COLLECTION DATA 

Accession Number Fruit Lenzth (cm) Fruit Width (cm) 
 Fruit Weight (nm)
 

1629-21 (Round Fruits)
 
1. 16.5 10.2 948
 
2. 16.5 10 890
 
3. 
 15 9.2 760
 
4. 16.6 9.7 
 906
 
5. 16.8 10 952
 
6. 16.8 10.3 948
 
7. 16.7 9 824
 
8. 15.5 9.4 804
 

Mean 16.3 9.7 
 879
 

1629-22 (Round Fruits)
 
1. 15 9.8 740 
2. 14.8 9.3 680 

Mean 14.9 9.6 
 710
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Figure 1. Variation in fruit size of Orbignya cuatrecasana.
 



Figure 2. Orbignya cuatrecasana in Bajo Calima. Colombia.
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Figure 3. Fruiting panicle of Orbignya -cuatrecasana 
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The Choco receives more rainfall then any other tropical
 

forest of its size and supports signifigant amounts of useful palms,
 

especially the oil rich Jessenia and Oenocarpus. The area is also
 

unique because the previously mentioned palms (in this 
zone called
 

Mil Pesos and Don Pedrito) are used but not cut down to harvest.
 

These palms are 
in fact maintained in a state of semi cultivation
 

and the regional population recognize the value of this wild
 

resource.
 

Through discussions with Ms. Espina and CODECEOCO (Ministry
 

of Agriculture National Development Corporation for EL Choco) it 
was
 

decided that the team would best accomplish its goals by forming two
 

separate groups each consisting of a Colombian botanist and a U.S.
 

Counterpart. This also made the best use of the Entomologist who
 

would focus on all insects associated with these palms. To coordinate
 

the work all team memebers worked in the Quibdo area for 2 days
 

focusing on multiple objectives. Germ plasm, roots for mycorrhizal
 

study, benificial and harmful insects and soil were collected at
 

several sites. A Census of the density of semi cultivated Jessenia
 

as visible from the road was also conducted with extremely large
 

numbers recorded, (+-1000) individuals 1.5 hours by car on one
 

road from Quibdo. In addition interviews with local farmers and
 

Jessenia consumers were conducted at each site. To further enhance
 

the value of preserving Jessenia the team discussed the nutritional
 

value of Jessenia with local health promoters and school teachers.
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On June 14th the two teams separated, one group remaining
 

in Quibdo and the other traveling by University bus 3 hours to the
 

town of Istmina. Both groups sought to work all existing roads to
 

collections, census the population density and gather data on use
 

and managment. In each locality herbarium vouchers of germ plasm
 

collections and any useful palms were prepared.
 

The Quibdo group concentrated on locating Jessenia in
 

flower to discover the pollinators. A wide variety of entomofauna
 

were found visiting both the inflorescence and the mature and imature
 

fruits. We found panicles being visited by 2 species of wasps, 1
 

species of bee, at 
least 6 species of beetles and 4 species of
 

weevils. These were collected from Jessenia in cleared fields and
 

were found to be different from those collected from "wild" Jessenia
 

collected in the forest with mixed native vegatation. In the forest
 

3 previously unrecorded weevils and 5 species of beetles were
 

collected from the panicles.
 

In addition to insects and Jessenia/Oenocarpus material
 

collected a number of useful palms in the following genera were
 

documented with voucher specimens. Attlea, (local 
name Taparito)
 

is both gathered and maintained in semi-cultivation for its edible
 

endosperm, Wettinia, (local name Mame) is used for both flooring and
 

walls, Mauritia, (local name Cabesi negro) used to make bags and sold
 

as export craft, and a wild Bactris, (local name Corozo) for which no
 

use was recorded.
 



-5-


The Istmina team followed the same strategy working on all
 

accessible roads in the area, collecting germ plasm, roots, vouchers,
 

soil, insects and managment data. It was observed that 1 hour out of
 

Quibdo the density of Jessenia fell sharply and did not match the
 

concentration in any other area visited. Germ plasm of 
 jessenia,
 

Oenocarpus, Attlea and other useful palms was collected.
 

The regional managment of Jessenia in Istmina was similar to
 

the Quibdo area. Individuals when asked why they cleared fields but
 

left the Jessenia and Oencarpus standing replied that it was
 

prohibited to cut them down and that they yielded a delicious
 

beverage or 
"leche". It was also reported that this ("leche"-milk) is
 

used also as a base to cook fish, meat, rice, and a soup of cheese.
 

In addition the palm produces a rich "manteca" up to 5 liters per
 

fruiting panicle, according to informants in Puerto Nuevo. Colonist
 

new to the area also reported leaving the palm becuase it made the
 

landscape atrractive, a reason that no local inhabitant offered.
 

The land that was cleared except for Jessenia was used as pasture
 

for cattle although very few cattle were observed. The farmers taking
 

care of the land did report in numerous areas that very little would
 

grow near the living palm because of its exstensive root system that
 

appears to inhibit the penetration of any other root system near it.
 

It was said to take up to 5 years for the roots to degrade enough to
 

allow for the cultivation of fruit trees on the same land. In fact
 

no other cultivar was observed growing within 3 to 5 meter radius
 

of fields cleared of all but Jessenia.
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Managment in both areas appears to be 
a combination
 

of factors. When land is cleared useful palms especially Jessenia,
 

and the others previously mentioned are left standing. In part
 

because there food, construction 
and craft value is recognized
 

and possibly because the main subsistance activity aside from house
 

gardens for food is gold mining. There does not appear to be a large
 

emphasis on agriculture in the area and the main exports by river
 

and road are timber and fish. The Jessenia is harvested on a local
 

scale by climbing the palm or 
if low enough striking the panicle with
 

a stick. The main "harvest" of Mil Pesos is reported to be in October
 

and November when individuals sell bowls full in the streets of
 

Istmina and Quibdo for 20 pesos. A second "Harvest" is reported to
 

be in January and Febuary. In June we found very few ripe individuals
 

and observed many beggining to set fruit. The phenology of Mil
 

Pesos in this area needs to established next.
 

On June 19 the team in Istmina returned to Quibdo and
 

compared the data from the two areas as part of the first phase of
 

the research. The Jessenia population density census yielded the
 

following figures, in a one hour radius by car from Quibdo there
 

were +-3500 individuals visible from the road in a state of semi

cultivation. In the area outside of this radius including the road
 

to Tado, we recorded +-1500 Jeasenia individuals within a 2 hour
 

car radius of Istminia. The herbarium material was dried in Quibdo
 

and duplicates of all collections left there.
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On June 21, 1985 Steven King left Quibdo with all plant
 

material from this phase of the research and sorted the herbarium
 

vouchers leaving 50% of the material in Colombia as part of the
 

cooperative research support. Export permits were obtained from ICA
 

in Medellin and Mr. King left for New York on June 26, 1985. The team
 

continued in Quibdo carrying out the second phase of the research.
 



PASSPORT DATA FOR GENETIC RESOURCES
 

1. ACCESSION DATA 

1.1 ACCESSION NUMBER 

1.2 SCIENTIFIC NAME 

1.3 DONOR NAME 

1.4 DONOR NUMEER 

1. 5 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION 

2. COLLECTION 9ATA 

2.1 COLLECTING INSTITUTE 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMP 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE 
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2.5 LATITUDE OF COLLECTION SITE 

2.6 LONGITUDE OF COLLECTION SITE 

2.7 LOCATION OF COLLECTION SITE__ 
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I Roadside, wild vegatation 
2 Shifting cultivation 
(D Farmland 
4 Backvard 
5 Market 
6 Farm store 
7 Agricultural institute 
8 Seed company 
9 Other (Specify) 
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2.10 POPULATION STRUCTURE 

Continuous
 
Subdivided
 

2.11 DENSITY OF STAND 

Sparse
 

Dense
 

2.12 AREA OF STAND 

I small less than 2 10 m2
 

2 medium 10-100 m
 
G large greater than 100 m
 

2.13 STATUS OF SAMPLE
 

Wild 
2 	Weedy

3 	Primitive cultivar
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2.15 PRIMARY USE 
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4 	 Medicinal 
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+LL4Ul~toAcri-. E4o 

4L mA,4-ce
O-k.i4
 

UAQVU-PA 



PASSPORT DATA FOR GENETIC RESOURCES
 

1. ACCES31ON DATA
 

1. ACCESSION NUMBER
 

1.2 SCIENTIFIC NA,:E 

1.3 DONOR NAME
 

1., DONOR NUMBER
 

1.5 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION
 

2. COLLECTION DATA
 

2.1 COLLECTING INSTITUTE 

2.2 ORIGINAL NU1MER ASSIGNED BY COLLECTOR OF THE SAMPLE 

LUL 
2.3 DATE 	OF COLLECTION OF ORIGINAL SAMPLE
 

2.4 COUNRRY OF COLLECTION 

2.5 LATITUDE OF COLLECTION SITE 

2.6 	LONGITUDE OF COLLECTION SITE
 

Cx RoaWs.de
'idveaato
2.7 LOCATION OF COLLECTION SITE 

T
!28 	 'OF COLLECTION SITE
 

2.9 SURCE CLLCibN o TQ..L 1M 
I Roadside, wild vegatation 
2 Shifting cultivation
 
9 Farmland
 
SBackyard
 

5 Market
 
6 Farm store
 
7 Agricultural institute
 
8 Seed company
 
9 Other (Specify)
 



-2-
 PASSPORT CONTINUCD
 

2.10 POPULATION STRUCTURE 

I Continuous 
Subdivided 

2.11 DENSITY OF STAND 

@ Sparse 
7 Dense 

2.12 AREA OF STAND 

I small less than 210 
2 medium 10-100 m 

®large greater than 
2.13 STATUS OF SAMPLE 

m2 

2 

100 m 

C Wild 
2 Weedy 

Primitive cultivar 
4 Advanced cultivar 

2.14 LOCAL CULTIVAR NAME 

2.15 PRLMARY USE 

1 Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal 

0 Other (specify) 

2.16 SECONDARY USE 

. ' 
IL 

' -b' tL a-

I Vegatable 

2 Grain 
3 Ornamental 
4 Medicinal 
5 Other (specify) 

2.17 OTHER NOTE FROM COLLECTOR 

4L~x~c+L, 4 .~&~ 



PASSPORT DATA FOR GENETIC RESOURCES
 

1. ACCESSION DATA
 

1.1 ACCESSION NUMBER
 

1.2 SCIENTIFIC NAME
 

1.3 DONOR NAME
 

1.4 DONOR NUMBER
 

1.5'ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION 

2. COLLECTION IATA
 

2.1 COLLECTING INSTITUTE
 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SATMPLE 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE 

2.4 COUNTRY OF COLLECTION
 

2.5 LATITUDE OF COLLECTION SITE
 

2.6 LONGITUDE OF COLLECTION SITE
 

2.7 LOCATION OF COLLECTION SITE
 

2.8 ALTTUDeOF COLLE 
 N'SITE
 

2.9 SOURCE OF COLLECTION
 
( 	Roadside, wild vegatation 
2' -Shifting cultivation 
3 Farmland 
4 Backyard 
5 Market 
6 Farm store 
7 Agricultural instituta 
8 Seed company 
9 Other (Specify) 



-2-
 PASSPORT CONTINUEn
 

2.10 POPULATION STRUCTURE 

I Continuous 

06 Subdivided 

2.11 DENSITY OF STAND 

0 Sparse 
7 Dense 

2.12 AREA OF STAND 

1 small less than 2 10 M
2 

2 medium 10-100 m 2 
3 large greater than 100 m 

2.13 STATUS OF SAMPLE 

GWild 
2 Weedy 
3 Primitive cultivar 
4 Advanced cultivar 

2.14 LOCAL CULTIVAR NAME 

2.15 PRIMARY USE 

I Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal 
5 Other (specify) 

2.16 SECONDARY USE 

~ ~V~ I j~ 

&t ' 
I Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal 
5 Other (specify) 

2.17 OTHER NOTE FROM COLLECTOR 

wk~k
 



PASSPORT DATA FOR GENETIC RESOURCES
 

1. ACCESSION DATA
 

1.1 ACCESSION NUMBER
 

1.2 SCIENTIFIC NAME
 

1.3 DONOR NAME
 

S-wA-kL-x 	 OCOO 
1.4 DONOR NUMBER
 

1.5 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION
 

2. COLLECTN DATA
 

2.1 COLLECTING INSTITUTE
 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE 

2.4 COUNTRY OF COLLECTION
 

2.5 LATITUDE OF COLLECTION SITE 

2.6 LONGITUDE OF COLLECTION SITE 
2.7 LOCATION OF COLLECTION SITE 	 Uf 4 . 

2.8 ALTITUDE OF COLLECTION SITE 

2.9 SOURCE OF COLLECTION
 
I 	 Roadside, wild yegalation
 
2 Shifting cultivation
 
3 Farmland 
4 Backyard
 
5 Market 
C Farm store 
7 Agricultural institute 
8 Seed company 
9 Other (Specify)
 



-2- PASSPORT CONTINUED
 

2.10 POPULATION STRUCTURE 

I Continuous 
0 Subdivided 

2.11 DENSITY OF STAND 

C Sparse 
7 Dense 

2.12 AREA OF STAND 

1 small less than210 m
2 

2 medium 10-100 m 2 
3 large greater than 100 m 

2.13 STATUS OF SAMPLE 

( Wild 
2 Weedy 
3 Primitive cult~var 
4 Advanced cultivar 

2.14 LOCAL CULTIVAR NAME 

2.15 PRIMARY USE 
1 Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal 
5 Other (specify) T - o"R' 

2.16 SECONDARY USE 

1 Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal 
0.Other (specifyv4o-1kk<ot<oii 

2.17 OTHER NOTE FROM COLLECTOR im 
_-i.r 

*%+ ,i 
r 

L 
l 

a 

w(4Wk,+4 wrc(" AA+k 



PASSPORT DATA FOR GENETIC RESOURCES
 

1. ACCESSION DATA
 

1.1 ACCESSION NUMBER
 

1.2 SCIENTIFIC NAME 

1.3 DONOR NAME
 

1.4 DONOR NUMBER
 

1.5 AN OTHER NAS OR NUMBERS ASSOCIATED WITH ACCESSION 

2. COLLECTION DATA 

2.1 COLLECTING INSTIr_ 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE
 

2.4 COUNTRY OF COLLECTION 

C. t .O O 

2.5 LATITUDE OF COLLECTION SITE 

2.6 LONGITUDE OF COLLECTION SITE 

2.7 LQ4IN OF COLLECT ON SITE 

2.8 ALTITUDE OF COLLECTION SITE 

2.9 SOURCE OF COLLECTION
 

I Roadside, wild vegatationO hifting cultivation%VFarmland
 

4 Backyard 
5 Market 
6 Farm store 
7 Agricultural institute 
8 Seed company 
9 Other (Specify) 



-- PASSPORT CONTINUED
 

2.10 POPULATION STRUCTURE 

I Continuous
 
Q Subdivided
 

2.11 DENSITY OF STAND
 

Sparse
 
Dense
 

2.12 AREA OF STAND
 

I small less than2 10 m
2
 

Omedium 10-100 m 
3 large greater than 100 m 

2.13 STATUS OF SAMPLE
 

Wild (N 
2 Weedy
3 Primitive cultivar 
4 Advanced cultivar 

2.14 LOCAL CULTIVAR NAME
 

2.15 PRIMARY USE
 

1 Vegatable 4- C)
2 Grain 
 .
 
3 Ornamental
 
4 Medicinal
 
0Other (specify)
 

2.16 SECONDARY USE
 

I Vegatable
 
2 Grain
 
3 Ornamental 
4 Medicinal
 

2.17 OTHER NOTE FROM COLLECTOR
 



PASSPORT DATA FOR GENETIC RESOURCES
 

1. ACCESSION DATA 

1.1 ACCESSION NUMBER
 

1.2 SCIENTIFIC NAME
 

1.3 DONOR NAME
 

1.4 DONOR NUMBER 

1.5A OTHER NAMES OR NUMBERS ASSOCIATED 

2. COLLECTION ATA 

2.1 COLLECTING INSTITUTE 

2.2 ORIGI AL NUMBER ASSIGNED BY COLLECTOR 

2.3 DATE OF COLLECTION OF ORIGINAL SAMLE 

2.4 COUNTROF COLLECTION
 

2.5 LATITUDE OF COLLECTION SITE 

2.6 LONGITUDE OF COLLECTION SITE
 

2.8 ALNITUDE OF COLLECTION'ITE 

2.9 SOURCE OF COL'ECTION 
1 Roadside, wild veRatation
 
2 Shifting cul-ivation
3 Farmland 
4 Backyard
 
5 Market 
6 Farm store
 
7 Agricultural institute
 
8 Seed company
 
9 Other (Specify)
 

WITH ACCESSION 

OF THE SAMPLE 



-'AbeORT CONTINUED
 

2.10 POPULATION STRUCTURE 

Continuous
 
Subdivided
 

2.11 DENSITY OF STAND 

ZSparse
 
7 Dense
 

2.12 AREA OF STAND
 

tsmall less than2 10 m2
 

2 medium 10-100 m
 
3 large greater than 100 m
 

2.13 STATUS OF SAMPLE 

,Z\Wild 
2 Weedy

3 Primitive cultivar
 
4 Advanced cultivar
 

2.14 LOCAL CULTIVAR NAME
 

2.15 PRIMARY USE
 

1 Vegatable
 
2 Grain
 
3 Ornamental
 
4 Medicinal,
 

oecify)C)Other (s 1 \,4 9.±( 
2.16 SECONDARY USE
 

I Vegatable
 
2 Grain
 
3 Ornamental
 
4 Medicinal
 
5 Other (specify)
 

2.17 OTHER NOTE FROM COLLECTOR
 



9 
PASSPORT DATA FOR GEET' RESOURCES
 

I- ACCESSION DATA
 

1.1 CCESSION NUMBER
 

1.2 SCIETIFIC NAME
 

1.3 DONOR NAME
 

1.4 DONOR NUMBER
 

1.5 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION
 

V\ -1\ )q1al 
2. COLLECTION DATA
 

2.1 COLLECTING INSTITUE
 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE 

2.4 COUNTRY OF COLLECTION
 

2.5 LATITUDE OF COLLECTION SITE 

2.6 LONGITUDE OF COLLECTION SITE
 

2.7 LOCATION OF COLLECTION SITE
 

2.8 ALTITUDE OF COLLECTION SITE 

2.9 SOURCE OF COLLECTION
 
I Roadside, wild vegatation
 

Shifting cultivation 
Farmland 
Backyard
 

5 Market
 
6 Farm store 
7 Agricultural institute
 
8 Seed company 
9 Other (Specify)
 



PASSPORT CONTINUFli
 

2.10 POPULATION 	STRUCTURE
 

Continuous
 
Stibdivided
 

2.11 DENSITY OF 	 STAND 

Sparse
 
Dense
 

2.12 	AREA OF STAND 

small less than2 10 m2 

15 	edium 10-100 m 2 
large greater than 100 m 

2.13 STATUS OF SAMPLE 

OWild 
2 Weedy
 
3 Primitive cultiva
 
4 Advanced cultivar
 

2.14 LOCAL CULTIVAR NAME 

2.15 PRIMARY USE 

1 Vegatable c'\ 4H: 
2 Grain 
3 Ornamental 
4 Medicinal 

Q Other (specify) 

2.16 SECONDARY USE 

1 Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal 
Q Other (specify) 

2.17 OTHER NOTE FROM COLLECTOR
 



PASSPORT DATA FOR GENETIC RESOURCES
 

. ACCESSION DATA
 

1.1 AC SION NUMBER
 

1.2 SCIENTIFIC NAME
 

1.3 DONOR NAME
 

1.4 DONOR NUMBER
 

1.5 ANY OTHER (AMES OR NUMB3ERS ASSOCIATED WITH ACCESSION
 

2. COLLECTION DATA
 
2.1 COLLECTING INSTITE
 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE
 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE
 

2.4 COUNTRY OF COLLECTION
 

2.5 LATITUDE OF COLLECTION SITE
 

2.6 LONGITUDE OF COLLECTION SITE
 

2.7 LOCATION OF COLLECTION SITE
.,,o~o,vo ,
T* ,,,,k,>S
 
2.8 ALTITUDE OF COLLECTION SITE
 

2.9 SOURCE OF COLLECTION
 
(: 	Roadside, wJldygatatio
 
2 Shifting cultivation
 
3 Farmland
 
4 Backyard
 
5 Market
 
6 Farm store
 
7 Agricultural institute
 
8 Seed company
 
9 Other (Specify)
 



-2-	 PASSPORT CONTINUED
 

2.10 POPULATION STRUCTURE 

Continuous
 
Subdivided
 

2.11 DENSITY OF STAND
 

Q Sparse
 
7 Dense
 

2.12 AREA OF STAND
 
qmall 	less than210 m2 
2 medium 0-00 m2 
3 large greater than 100 m 

2.13 STATUS OF SAMPLE
 

Wild
 
2 Weedy
 
3 Primitive cultivar
 
4 Advanced cultivar
 

2.14 LOCAL CULTIVAR NAME
 

2.15 PRIMARY USE
 

1 Vegatable 
2 Grain 
3 Ornamental 
4 Medicinal I \N 

% Other (specify) \k 
2.16 SECONDARY USE
 

1 Vegatable
 

2 Grain
 
3 Ornamental
 
4 Medicinal 
5 Other (specify) 

2.17 OTHER NOTE FROM COLLECTO 



PASSPORT DATA FOR GL2ETIC RESOURCES
 

1. ACCESSION DATA
 

1.1 ACCESSN NUMBER
 

1.2 SCIENTIFIC NAME
 

1.3 DONOR NAME
 

1.4 DONOR NUMBER
 

1.5 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION
 

2. COLLECTION DATA
 

2.1 COLLECTING INSTTUTr 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE
 

2.4 COUNTRY 0! >COLLECTION
 

2.5 LATITUDE OF COLLECTION SITE
 

2.6 LONGITUDE OF COLLECTION SITE
 

2.7 LOCATION F COLLECTION SIT~ 

2.8 ALTITUDE OF COLLECTION SITE 

\rlC) 
2.9 SOURCE OF COLLECTION
 

Roadside, wild vegatation
 
Shift~ng cultivation
 

3 Farmland
 
4 Backyard 
5 Market 
6 Farm store 
7 Agricultural institute
 
8 Seed company
 
9 Other (Specify)
 



2.10 POPULATION STRUCTURE
 

Continuous
 
)Subdivided
 

2.11 DENSITY OF STLND
 

Q)Sparse
 
7 Dense
 

2.12 AREA OF STAND
 

(jsmall less than2 10 2 
2 medium 10-100 m 2 
3 large greater than 100 m 

2.13 STATUS OF SAMPLE
 

1 	Wild
 
Weedy

rimitive cultivar
 

Advanced cultivar
 

2.14 LOCAL CULTIVAR NAME
 

2.15 PRIMARY USE
 

1 Vegatable
 
2 Grain
 
3 Ornamental
 
4MedicinalOther (specify) 'N-N. - . "' 

2.16 SECONDARY USE 
I 	Vegatable
 

2 Grain
 
3 Ornamental
 
4 	Medicinal 
 \ C" 
ZOther (specify) rkl ".. 


2.17 OTHER NOTE FROM COLLECTOR
 

\*-Ik .- ?~\- N 7 



PASSPORT DATA FOR GENETIC RESOURCES
 

I. ACCESSION DATA
 

1.1 ACCr ON NUMBER 

1.2 S IENTIFIC N 

1.3 DONOR NAME 

1.4 DONOR NUMER
 

1.5 ANY OTHER NAMES OR NUMBERS ASSOCIATED WITH ACCESSION 

2. COLLECTION DATA
 

2.1 COLLECTING INSTITUTE
 

2.2 ORIGINAL NUMBER ASSIGNED BY COLLECTOR OF THE SAMPLE 

2.3 DATE OF COLLECTION OF ORIGINAL SAMPLE
 

2.4 COUNTRY OF COLLECTION
 

2AT DO F C SIT 

2.5 LATITUDE OF COLLECTION SITE 

2.6 LONGITUDE OF COLLECTION SITE 

2.7 LOCAJI0 OF COLLECTON SIT. 

2.8 ALTITUDE OF COLLECTION SITE
 

2.9 SOURCE OF COLLECTION
 
I Roadside, wild vegatation
 

Shifting cultivation
 
-Farmland 

4 I ,ckyard 
5 Market 
6 Farm store 
7 Agricultural institute
 
8 Seed company
 
9 Other (Specify)
 



rAbrUKT CONTINUE!
 

2.10 POPULATION STRUCTURE 

Continuous
 
Subdivided
 

2.11 DENSITY OF STAND 

(3Sparse 
7 Dense 

2., 12 AREA OF STAND 

1 small less than2 10 m
2 

medium 10-100 m 
large greater than 100 m 

2.13 STATUS OF SAMPLE 

Wild
 
Weedy
 
Prim4Aive cultivar 

4 Advanced cultivar
 

2.14 LOCA CULTIVAR NAME
 

2.15 PRIMARY USE
 

1 Vegatable
 
2 Grain
 
3 Ornamental
 
4 Medicinal 
 '
 

2.16 SECONDARY USE
 

1 Vegatable
 

2 Grain
 
3 Ornamental
 
4 Medicinal
 

5 Other (specify)
 

2.17 OTHER NOTE FROM COLLECTOR
 



APPENDIX III
 

.hv,i rf1r~ t, or; babassu
 



A2AP1A
E M B, 	R 

mEMBRAPA 

EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA
 
CENARGEN - CENTRO NACIONAL DE RECURSOS GENETICOS 

UEPAE-TERESINA - UNIDADE DE EXECUCAO DE PESQUISA DE AMBITO ESTADUAL 

"REUNIAO DE TRABALHO SOBRE BABA U"
 

10 A 15 DE MARCO DE 1986
 

LOCAL: 	 EMBRAPA/UEPAE DE TERESINA
 

Av, DUQUE DE CAXIAS, 5650
 
64.000 - TERESINA-PIAUi.
 



PROGRAHA
 

DIA 10 DE NARCO - Segunda-feira
 

17:00 horas - ABERTURA SOLENE 

Sr. Dr. Ant~nio Wall Ferraz
 
- Secretirio de Agricultura do Estado do Piaui
 

Local: UEPAE/Teresina
 

18:00 horas - COQUETEL 

DIA 11 DE MARCO - Ter{a-feira
 

08:30 - 12:30 - SISTEMATICA E FITOGEOGRAFIA 

Coordenador: Michael J. Balick
 
Secretirio : Claudio U. B. Pinheiro
 

08:30 - 09:00 - TEMA: "TAXONOMIA DO COMPLEXO BABAQU - ORBIGNYA/ATTALEA/ 
MAXIMILIANA/SCHEELEA/MARKLEYA. 

Judas Tadeu de Medeiros Costa
 
- Universidade Federal de Pernambuco - UFPe
 

09:00 - 09:15 - DISCUSSAO 

09:15 - 09:45 - TEMA: "0GENERO ORBIGNYA NA COLOMBIA; DISTRIBUIQAO E 
UTILIZAGAO" 

Victor Manuel Patio
 
- Instituto Vallecaucano de Investigaciones
 
Cientificas (INCIVA)
 

09:45 - 10:00 - DISCUSSAO
 

10:00 - 10:15 - I N T E R V A L 0
 

10:15 - 10:45 - TEMA: "ESTUDOS NO COMPLEXO BABACU EM MINAS GERAIS" 

Edir Carvalho Ten6rio
 
- Fundaio Centro Tecnol6gico de Minas Gerais-CETEC
 

10:45 - 11:00 - DISCUSSAO
 



11:00 - 11:30 

11:30 - 11:45 


11:45 - 12:15 

12:15 - 12:30 -


DIA 11 DE NARCO 

15:00 - '19:00 

15:00 - 15:30 

15:30 - 15:45 

15:45 - 16:15 

16:15 - 16:%) 

16:30 - 16:45 

16:45 - 17:15 

17:15 - 17:30 -

TEMA: "ZONEAMENTO EDAFOCLIMATICO DO BABAVU NOS ESTADOS DO
 
PIAUT E MARANHAO"
 

- Paulo Klinger Tito Jacomine 
Serviqo Nacional de Levantamento e Conservaqio 
de Solos-SNLCS/Regiio Nordeste 

DISCUSSAO
 

TEMA: "SISTEMA DE CONSULTA E MANUTEN AO DE DADOS ATRAVES
 
DE COMPUTADOR"
 

Aldemar de Ara~jo Santos
 
Eva Maria C. Girio
 
- Super. de Desenv. do Nordeste-SUDENE 
Antonio Mariano de Campos Mendes 
- Consultor IICA-UEPAE/Teresina/EMBRAPA 

DISCUSSAO
 

Terfa-feira (tarde)
 

BIOLOGIA
 

Coordenador: Edir Carvalho Ten6rio
 
Secretirio : Antonio Mariano de Campos Mendes
 

TEMA: "ECOLOGIA DO BABA U"
 

Anthony B. Anderson
 
- Museu Paraense "EmTlio Goeldi"-CNPq
 

DISCUSSAO
 

TEMA: "POLINIZA AO E BIOLOGIA FLORAL NO COMPLEXO BABA U"
 
Anthony B. Anderson
 
William Overal
 
- Museu Paraense "Emllio Goeldi"- CNPq
 
Andrew Henderson
 
- New York Botanical Garden-NYBG
 

DISCUSSAO
 

I N T E R V A L 0
 

TEMA: "CITOGENETICA DO BABA U"
 

Marcos David F. de Carvalho
 
- UEPAE/Teresina/EMBRAPA
 

DISCUSSAO
 



17:30 - 18:00 - TEMA: "HIBRIDIZA AO NO COMPLEXO BABAU" 

Michael J. Balick
 
- New York Botanical Garden-NYBG
 

18:00 - 18:15 - DISCUSSAO 

18:15 - 18:45 - TEMA: "FENOLOGIA DO BABAU"
 

Euginio Celso Emirito Ara~jo
 
- UEPAE/Teresi na/EMBRAPA
 

18:45 - 19:00 - DISCUSSAO
 

DIA 12 DE NARVO - Quarta-feira 

08:30 - 10:00 - BIOLOGIA (Continuagio)
 

08:30 - 09:00 - TEMA: "INSETOS ASSOCIADOS AO BABA U"
 
Paulo Henrique Soares da Silva
 
- UEPAE/Teresina/EMBRAPA
 

09:00 - 09:15 - DISCUSSAO 

09:15 - 09:45 - TEMA: "ESTUDO PRELIMINAR DA ANATOMIA DE FOLHA DE ORBIGNYA 
PHALERATA, 0. EICHLERI E 0. TEIXEIRANA" 

Claudio Urbano B. Pinheiro 
- Empresa Maranhense de Pesquisa Agropecuiria-EMAPA 

09:45 - 10:00 - DISCUSSAO 

10:00 - 10:15 - I N T E R V A L 0 

10:15 - 12:30 - RECURSOS GENETICOSE MELHORAMENTO 

Coordenador: Edurado Lleras Pirez
 
Secret~rio : Judas Tadeu de Medeiros Costa
 

10:15 - 10:45 - TEMA: "COLETA DE GERMOPLASMA DE ESPECIES DO COMPLEXO BABA U" 

Lidio Coradin
 
- CENARGEN/EMBRAPA

Josi Mirio Ferro Frazio
 
- UEPAE/Teresina/EMBRAPA
 
Eduardo Lleras Pirez
 
- Consultor IICA-CENARGEN/EMBRAPA
 

10:45 - 11:00 - DISCUSSAO 



11:00 - 11:30 

11:30 - 11:45 

11:45 - 12:15 

12:15 - 12:30 -


DIA 12 DE NAR O 

14:30 - 18:00 

-


DIA 13 DE NARgO 

08:30 - 10:00 

08:30 - 09:00 

09:00 - 09:15 

09:15 - 09:45 

09:45 - 10:00 

10:00- 10:15 -


TEMA: "AVALIAVAO E UTILIZA AO DE GERMOPLASMA DE BABA U"
 

Joio Roberto Pereira Oliveira
 
- UEPAE/Teresina/EMBRAPA
 

DISCUSSAO
 

TEMA: "ORBIGNYA TEIXEIRANA: POTENCIAL PARA MELHORAMENTO"
 

Judas Tadeu de Medeiros Costa
 
- Universidade Federal de Pernambuco- UFPe
 
Antonio Mariano de Campos Mendes
 
- Consul tor IICA-UEPAE/Teresina/EMBRAPA
 

DISCUSSAO
 

Quarta-feira (tarde)
 

VISITA USINA DE CARBONIZA AO DE CASCA DE BABAgU
 

"INSTITUTO DE PESQUISAS TECNOLOGICAS-IPT/SP"
 
VISITA A FABRICA DE BENEFICIAMENTO DE AMENDOA
 
"USINA LIVRAMENTO"
 

Quinta-feira
 

RECURSOS GENETICOS E MELHORAMENTO (Continua~io)
 

TEMA: "SELEgAO MASSAL NO BABAgU"
 

Josi Soares Veloso
 
- Fundago CEPRO/Piaui
 

DISCUSSAO
 

TEMA: "GERMINAAO E FORMA AO DE MUDAS DE BABAgU"
 

Josi Mgrio Ferro Frazio
 
- UEPAE/Teresina/EMBRAPA
 
Claudio U. B. Pinheiro
 
- Empresa Maranhense de Pesquisa Agropecuiria-EMAPA
 

DISCUSSAO
 

I N T E R V A L 0
 



10:15 - 12:30 - UTILILACAO 

Coordenador: Josi Herculano de Carvalho
 
Secretirio : Peter H. May
 

10:15 - 10:45 - TEMA: "POSSIBILIDADES DE ASSOCIA AO DO BABACU COM 
CULTURAS TEMPORARIAS E PERMANENTES" 
Josi Herculano de Carvalho
 
- UEPAE/Teresina/EMBRAPA
 

10:45 - 11:00 - DISCUSSAO 

11:00 - 11:30 - TEMA: "ETNOBOTANICA DO BABACU" 

Michael J. Balick 
- New York Botanical Garden-NYBG 

11:30 - 11:45 - DISCUSSAO 

11:45 - 12:15 - TEMA: "ECONOMIA DE SUBSISTENCIA DO BABACU"
 

Peter H. May
 
- Universidade Federal do CearS-UFC
 

12:15 - 12:30 - DISCUSSAO 

DIA 13 DE MARCO - Quinta-feira (tarde)
 

14:30 - 18:00 - VISITA A AREA EXPERIMENTAL DA UEPAE/Teresina/EMBRAPA
 

DIA 14 DE MARCO - Sexta-feira 

08:30 - 10:00 - UTILIZACAO (continuaqo) 

08:30 - 09:00 TEMA: "SITUACAO ATUAL E PERSPECTIVAS DO APROVEITAMENTO
 
INTEGRAL DO BABA;U"
 

Wilson Milfont Junior
 
- NATRON Consultoria e Projetos S.A.
 

09:00 - 09:15 DISCUSSAO
 

09:15 - 09:45 - TEMA: "LINHAS DE ACAO PARA ACELERARADOMESTICACAODOBABACU" 

Gus Blaak
 
- Industrial Crops Group - FAO/Roma
 

09:45 - 10:00 DISCUSSAO 



10:00 - 10:30 - TEMA: "US-AID: PROGRAMA AGROFLORESTAL"
 

10:30 - 10:45 

10:45 - 11:00 

11:00 - 12:30 -


DIA 14 DE MARCO 

14:00 - 17:00 

17:30 haras 

20:30 horas -

DIA 15 DE MARCO 

08:00 - 18:00 -


Carl Gallegos
 
- United States Agency for International
 
Development -US-AID
 

DISCUSSAO
 

I N T E R V A L 0
 

COMUNICA OES LIVRES
 
Coordenador: Afonso Celso Candeira Valois
 
Secretirio : Josi Herculano de Carvalho
 

Sexta-feira (tarde)
 

CONCLUSOES E RECO#ENDACOES
 

E N C E R RA N EN TO
 

JANTAR
 

Sibado
 

VISITA POPULACOES NATURAIS DE BABA U
 

COORDENADORES DA REUNIAO: 

LIDIO CORADIN - CENARGEN/EMBRAPA 
CAIXA POSTAL, 10-2372 
70.000-BRASTLIA-DF. 
Telefone (061) 273-0100 - Telex (061) 1622 

JOSE M.F.FRAZAO - UEPAE/Teresina/EMBRAPA 
CAIXA POSTAL, 01 
64.000-Teresina-PI. 
Telefone (086) 225-1141 - Telex (086) 2337 



REUNIAO DE TRABALHO SOBRE BABACU
 
r EMBRAPA
 
o UEPAE/TERESINA - CENARGEN
 

TERESINA-PI - BRASIL - 10 - 15 DE MARCO DE 1986
 

RELA(AO DE PARTICIPANTES
 

ELZA SUELY ANDERSON
 
CONJ. GREEN GARDEN, 78 COQUEIRO
 
67.000-ANANINDEUA-PA. - BRASIL.
 

EUGENIO CELSO EMERITO ARAUJO
 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01
 
64.000-TERESINA-PI. - BRASIL
 

MICHAEL J. BALICK
 
EXECUTIVE ASSISTANT TO THE PRESIDENT
 
ASSISTANT DIRECTOR INSTITUTE OF ECONOMIC BOTANY
 
NEW YORK BOTANICAL GARDEN,
 
BRONX, NY 10458
 
U.S.A.
 

HER ERT MIRANDA BATISTA
 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01
 
64.000-TERESINA-PI. - BRASIL.
 

JOSE RENATO C. BEZERRA
 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01
 
64.000-TERESINA-PI. - BRASIL.
 

GUSTAAF BLAAK
 
SENIOR OFFICER INDUSTRIAL CROPS
 
FAO
 
VIA DELLE TERME DI CARACALLA, 00100
 
ROMA, ITALIA.
 

JORGE LUIZ DE CASTRO BRITO 
EMBRAPA-UEPAE/TERESINA 
CAIXA POSTAL, 01 
64.000-TERESINA-PI. - BRASIL. 
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SANDRA MARIA RODRIGUES RIBEIRO BRITO
 
MINISTERIO DA AGRICULTURA
 
CONJ. MOCAMBINHO IIQ -02 - C - 16 - S-A.
 
64.000-TERESINA-PI. - BRASIL.
 

SIEGLINDE BRUNE
 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01
 
64.000-TERESINA-PI. - BRASIL.
 

GILSON JESUS DE AZEVEDO CAMPELO
 
EMBRAPA-UEPAE/TERES INA
 
CAIXA POSTAL, 01
 
64.000-TERESINA-PI. - BRASIL.
 

FLAVIO ANTONIO CORREIA CARACAS
 
DIRETOR INDUSTRIAL
 
MORAES S/A. IND. & COMERCIO
 
RUA CEL. RIBEIRO, 480
 
CAIXA POSTAL, 30
 
64.200-PARNATBA-PI. - BRASIL. 

LIDIO CORADIN 
EMBRAPA- CENARGEN 
CAIXA POSTAL, 10-2372 
70.O00-BRASTLIA-DF. - BRASIL. 

JOSE HERCULANO DE CARVALHO
 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01 
64.000-TERESINA-PI. - BRASIL. 

JUDAS TADEU DE MEDEIROS COSTA 
UFPE - DEPARTAMENTO DE BOTANICA 
RUA CONS. SILVEIRA DE SOUZA, 1181. 
50.721-.RECIFE-PE. - BRASIL. 

MARCOS NAPOLEAO DO REGO P. DIAS
 
UFPI
 
RUA SAO RAIMUNDO, NQ 1048
 
64.000-TERESINA-PI. - BRASIL
 

BERND DRESEN 
UNIVERSIDADE DE TUBINJEN 
RUA COELHO DE RESENDE, 2514-N 
64.000-TERESINA-PI. - BRASIL. 
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JAMILA LOPES PEREIRA EMERITO
 
SECRETARIA DO TRABALHO E A AO SOCIAL
 
AV. DUQUE DE CAXIAS, 5656/N
 
64.000-TERESINA-PI. - BRASIL.
 

FRANCISCO GUEDES A. FILHO
 
RUA GURGUEIA, 3515 - TRES ANDARES
 
64.000-TERESINA-PI. - BRASIL.
 

JOSE LOPES DE OLIVEIRA FILHO
 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01
 
64.000-TERESINA-PI. - BRASIL,
 

JOSE RAIMUNDO BONA FILHO 
EMBRAPA-UEPAE/TERESINA 
CAIXA POSTAL, 01 
64.000-TERESINA-PI. - BRASIL. 

PAULO FERNANDES FORTES FILHO
 
FUNDAQAO CEPA-PI
 
RUA COELHO RODRIGUES, 1647
 
64.000-TERESINA-PI. - BRASIL.
 

JULIO CESAR F'RNANDES FRANCA
 
UNIVERSIDADE FEDERAL DO PIAU
 
Q-12 C-03 S.A. CONJ. MOCAMBINHO
 
64.000-TERESINA-PI. - BRASIL.
 

CARL M. GALLEGOS
 
CHIEF FORESTED
 
AGENCY FOR INTERNATIONAL DEVELOPMENT (A.I.D.)
 
1601 M. KENT ST. (SA-i8 503-E)
 
U.S.A.
 

EVA MARIA CARNEIRO GIRAO
 
SUDENE/DRN/RR
 
AV. CONS. AGUIAR 877 APTQ 703
 
50.O00-RECIFE-PE. - BRASIL.
 

PETER JOHN GRIFFEE
 
GERENTE TECNICO
 
GRUPO ULTA - SETOR OPERA OES FLORESTAIS
 
AV. BRIGADEIRO I.UIZ ANTONIO 1343
 
O1317-SAO PAULO-SP. - BRASIL 
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CARLOS VIANNA GUILHON 
CONSULTOR SENIOR 
BRASCEP - ENGENHARIA LTDA. 
RUA TEOFILO OTONI 26 - 19 
22.090-RIO DE JANEIRO-RJ. - BRASIL. 

ROGERIO IGEL
 
ASS. DA PRESIDENCIA
 
GRUPO ULTRA
 
AV. BRIGADEIRO LUIZ ANTONIO, 1343
 
01317-SAO PAULO-SP. - BRASIL.
 

PAULO KLINGER TITO JACOMINE
 
COORDENADOR TECNI CO
 
EMBRAPA-CNLCS
 
RUA ANTONIO FALCAO, 402 - BOA VIAGEM
 
50.000-RECIFE-PE. - BRASIL.
 

PAULO FERNANDO PEIXOTO GARCIA JUSTO 
ANALISTA DE PROJETOS 
MINISTERIO DA CIENCIA - FINEP 
AV. RIO BRANCO, 124/49 ANDAR RIO 
27.330-RIO DE JANEIRO-RJ. - BRASIL. 

EDUARDO LLERAS 
EMBRAPA/CENARGEN - IICA 
S.A.I.N. - PARQUE RURAL
 
CAIXA POSTAL, 10-2372
 
70.000-BRASTLIA-DF. - BRASIL.
 

MARIO JESUS DE CARVALHO LIMA 
FUNDAgAO CEPRO 
AV. SAO LUTS, 986 - PARQUE PIAUI 
65.630-TIMON-MA. - BRASIL. 

PAULO ROBERTO DE A. LIMA 
EMBRAPA-UEPAE/TERESINA
 
CAIXA POSTAL, 01
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CHAPTER 1 

SUBSISTENCE UTILIZATION 

INTRODUCTION 

Palms are a major contributing factor in the subsistence lifestyle of many 

Neotropical people, both Indians and peasant farmers (Balick 1979; 1984; Schultes 

1977; Wilbert 1976). People obtain a wealth of products from these plants, 

including food, fuel, fiber, construction material, medicine, ornaments and 

weapons. Palms are also deeply involved with magic and mystical belief, and are 

common elements of regional or tribal folklore. In a survey of palm usage around 

the world, Balick and Beck (in prep.) catalogued 431 uses for this family. 

As this chapter will show, palms in the Oenocarpus-Jessenma complex are 

heavily utilized by many of the subsistence-based people in the Neotropics. 

FOLK TAXONOMY 

A knowledge of the local names for the palms in each locality is important for 

locating and recollecting germplasm, as well as sampling the populations over as 

broad a range as possible. Mote then 100 names for species and subspecies in the 

Oenocarpus-Jessenia complex have been recorded. Table I lists the names, based 

on personal observation as weli as citations in the literature. 
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Table 1 Cont'd. 

Oenocarpus mapora subsp. dryanderae 

Colombia: Don pedrito; Janana (Cholo); Maquenque; Milpesillo; Panama (Cholo); 

Piejcur6, Piejcur6n (Cholo). 

Oenocarpus minor 

Brazil: Bacaba; Bacaba-miri; Bacaba-mirim; Bacabai, Bacabay; Bacabi; Bacabinha. 

Oenocarpus tarampabo 

Bolivia: Bacaba; Tarampabo; Trampabo.
 
Brazil: Bacaba; Coqueiro tarampabo.
 

Jessenia bataua 

Brazil: Batauf; Koanani (Yanomama); Pacaul. Patawa; Segen. 
Colombia: Aricagui; Aricacuk; Batau, *Bocohafiu (Cubeo); Boreyabefiu (Cubeo) Chapil; 

Cohafiu (Cubeo); Comee; Comet (Huitoto and Muinan-); Comenyl (Huitot and Muinane); Cuper 
Duebocohahu (Cubeo); Kornaihe (Witoto); Milpesa, Milpeso, Mil pesos; Obango; Oruta 
(Emberl-Chami); Palma de leche; Palma resina; Patabl, PatahuA, Pataul; Patawa; Seje; 
Socorrong (Choin); Trupa (Emberd-Chami); Unam: Unamo, Unamu; Uruta (Cholo); Yacohafiu, 
Yaveecohafiu (Cubeo). 

Ecuador. Chapil
 
French Guiana: Palma patavona.
 
Guianas: Maripa de Mona'ta.
 
Guyana: Batawa (Carib); Mohee (Warrau); Tooroo, Toru; Turu (Arawak).
 
Peru: Cuuruhu (Bora); Hunguravi; Sacumana; Sinami; Tsitsihu (Bora); Ungurav,.
 
Surinam: Komboe; Pataka koemboe; Pataul.
 
Trindad: Jagua; Palma de jagua; Yagua.

Venezuela: Aricagud, Aricacu.; Coroba; Curuba; Hunguravi; Jagua; Kuanamre (Carib: Wayunkomc
 

Kuardmo (Arawak: Bare); Kuheri (Carib: Maquiritare); Kunhua (Carib: Maquiritare); Kunua 
(Carib: Pem6n); Kunwada (Carib: Kamarakoto); Kunyek (Carib: Pem6n); Kup6ri (Guahibo); Pal 
de leche; Palma de jagua; Palma real; Palma seje; Palma zamcra; Punama (Arawak: Kurripako); 
Seje; Seje grande; Seje hembra; Unamd, Unamu; Yaro (Arawak: Baniva, Guarek). 

Names in parenthesis are the linguistic group and/or tribe known to use that name. 

aLocality is not necessarily an indication of the range of use of a common name; usage over a 
much greater geographic area may be made of a particular name. This list was compiled from 
published literature, herbarium specimens, and personal observation. 
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This table is not fully comtprehensive. An example of its limitation was noted 

during a trip to the region around San Joaquin, Beni, Bolivia (ca. 130S, 650 W), 

when I was trying to determine whether Oenocarpus tarampabowas still extant in 

the area. I queried local people using the two names I had taken from the 

literature, tarampaboand trampabo. No one knew of the existence of any 

type of palm with this name. On my way out from the region, I told someone that the 

general name fo,- this paln group was bacaba, and there was instant recognition. 

Even though all of the available literature referred to 0. tarampaboas 

trampabo or t,'ampabo, these names are no longer in current use. 

It is interesting to note that in some locations the local people who utilize 

these palms ha',e de.veloped a system of folk classification that is much more complex 

than systems devised by botr-iists. Certainly, if the objective of the fieldwork is 

germplasm collection, a recognition and understanding of the local folk-taxonomic 

system is of great assistance in identifying local varieties of palms for further 

evaluation and utilization. 

The usefulness of these kinds of observations became apparent to me during 

germplasm collection work w'lh Jessenia bazaua and Oenocarpus bacaba in the 

Vaupes of Colombia. In one region, six "types' of these two species were recognized 

by the Cubeo Indians. The first type, coi:au was said to have a normal seed, 

commonly harvested for oil and beverage production. The second type, bo#cohaflu, 

was noted to be more flavorful than all the other types. It was of lower stature, 

with iruits that fall quickly to the ground when ripe. BoOcoha'lu was said to be 

rarer than cohailu, and useful for oil and beverage production. The third type, 

bore)'abeplu, was P very tall type, to 17 m or more, with a smaller panicle and a 

very good crop valued for oil and beverage production. The first two-mentioned 
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types were identified as Jessenia bataua, and the third as Oenocarpus 

bacaba. The fourth type described was hebt'cahahu,a very tall (to 20 m) palm 

with a small panicle. Its use was not specified, and I never located a specimen in 

the field. The fifth type, duecohaiu, grew in inundated areas. Neither its 

identity nor use were ever determined. The sixth type, yaveecohatlu, known as 

the tiger palm, was the rarest and most desired. It aad a larger trunk with a 

circumference greater than that of the others, but could be climbed. It grew on 

terra firme areas rather than in inundated sites. Yaveecoharlu was only used 

for beverage production; it had a greater percentage of mesccarp than any of the 

others, and some people noted there was little oil. The tree is carefully guarded, 

never cut, and it was mentioned that this type was a "sacred" tree. 

The reverence shown yaveecohailu intrigued me, as I was unable to distinguish 

this "special" tree from the rest. The Cubeo Indians insisted that the palm was 

unique, but I was not convinced. Only upor. microscopic study of th.-trichomes on 

the abaxial surface of the pinnae did I find that these structures are intermediat

in morphology between the peltate and sickle-shaped trichomes of Jessenia bataua 

and the needle-like trichomes of Oenocarpusbacaba. Using this and other 

morphological evidence, I became convinced that this was the first intergeneric 

hybrid in the Oenocarpus-Jessenia complex. This natural hybrid between the tw, 

aforementAoned species possesses an important characteristic for domestication -- a 

smaller seed with no embryo, and a greater percentage of mesocarp in the fruit. 

This important discovery illustrates the value of studying local names, and 

collecting the different types of palms utilized by the people in the region. 
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FOOD 

Thr Oenocarpus-Jessenia complex is most valuable as a food source. It 

provides oil, beverage, pulp, palm heart, and a medium for cultivating protein-rich 

insect larvae for human consumption. The fruits vary in size from ca. 1.6-4.0 cm in 

length, are globe shaped to ovoid, and deep purple in color (Fig. 1A). The oil is 

contained in the mesocarp, which is a few mm thick, and varies in color from cream 

to greenish to dark pink, depending on the species. In fact, local people often 

rc,.ognize 2 color forms of the same botanical species. For example, a single 

population of Jessenia bataua will sometimes yield fruits with either a whAish 

or reddish mesocarp. The local names for these "forms" in Peru are blanco and 

morado. Mesocarp color is said to be a stable characteristic, and does not vary 

from year to year. The reason for this variation is not known. 

Th' mesocarp oil obtained from the Oenocarpus-Jessenia complex has physical 

and chemical properties nearly identical to olive oil (Olea europaea). An early 

observation on this oil by Richard Spruce noted the following: 

"The oil of these [various species of Oenocarpusand 
Jessenia]... is colorless and sweet tasted, not only 
excellent for lamps but for cookery... I can bear testimony that 
for frying fish. Bacaba fOenocarpus] is equal to either olive 
oil or butter...' (Spruce, 1908, p. 479). 

In the July 1972 issue of rzilian Bulletin, the following description of the 

oil of Jessenia bataua (referred to as "pataua') is offered: 

"If U.S. gourmets ever tasted pataua oil, they would give up 
olive oil. Pataua oil ... is like an essence of olive oil and 
about the same color, though a little greener. It is prized as a 
salad and cooking oi! and gives a taste to food which would be 
envied by Italian cognoscenti." 
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Fig. 1. A. Fruits of Jessenia bazaua with portion of the epicarp 
removed to reveal oil-rich mesocarp. B. The sebuc, • 
or npi-tipi basket press. 
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The most effective method of traditiunal extraction involves the use of a 

cassava basket press, known as a sebucdn or tipi-tipi (Fig. IB). A detailed 

description of the process is presented in Balick (1986) and is summarized here. 

A quantity of ripe fruit is harvested from the forest, placed in a pile, and 

covered with leaves or a plastic tarp and left overnight to ripen further. The next 

day a cauldroi, of water is heated to ca. 500C, taken off the fire and the fruits 

are dumped into the water. After a few hours, the epicarp and mesocarp become soft, 

and the contents shifted to a smaller pot. The cauldron is filled with water and 

heated to just below boiling temperature. Fruits are transferred to the large 

cauldron, and the epicarp begins to split. These are put into a mortar and pounded 

with a club. The pulp (epicarp + mesocarp) separates from the seed (endocarp) and 

is sieved through a 1/2 inch screen. The pulp is quickly transferred to the basket 

press (sebucdn, tipi-tipi) and pressure applied. Oil oozes through the 

weave on the press and is collected in a pan. As this oil contains a significant 

percentage of pigmented water, it is boiled off and the cil clarified. The clear 

light green or yellow oil (Fig. 2A) is then bottled. It has a shelf life of a year 

or more and, as any high quality oil, does not go rancid for many years. 

A less effective method of processing oil involves breaking up the fruits in a 

pot of boiling water, letting the oil rise to the top and collecting it with a spoon 

or feather. This is a tedious and wasteful method, but said io be practiced in some 

parts of the Peruvian Amazon region. 

The genus Oenocarpu.s literally means "wine fruit" in Greek. This is a name 

that truly reflects its use, as a good quality beverage i3 also made from the fruit 

of the Oanocarpus-Jessenia complex. While the beverage is not often fermented, 

it is still a drink that invigorates, and therefore the tame is most appropriate. 

CA
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Fig. 2. A. Via] of oil from ..hssenia balaua. B. Macerating the fruits 
of J. bat.a to produce a bfvernge. 
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An early explorer, A. R. Wallace, considered the beverage of Oenocarpus 

bacaba to be "... of delicious flavour, somewhat resembling filberts and cream." 

(Wallace, 1853, p. 29). Although most of the species in this complex can be 

processed into a nutritious beverage, several species are preferred for this 

purpose: Jesseniabataua, Oenocarpus bacaba, 0. mapora, 0. minor, 

and 0. distichus. Although the method for beverage production differs from place 

to place (as outlined in Balick 1986), it basically involves breaking up the 

mesocarp in water and filtering out the epicarp, endocarp and mesocarp fibers (Fig. 

2B). The result is a dark, chocolate-colored oil-rich beverage. Whccher it is 

called chicha de seje as in Colombia, or vinho do pataud as in Brazil, it 

is widely appreciated. In some areas it may be fermented, such as in the lowland 

forest region around Lago Agrio, Ecuador. A Quichua Indian explained t #me that the 

Kofan in the region often let the drink ferment for 24 hours before mixing it with 

lightly fermented cassava or banana mash to consume after a few days of storage. 

NUTRITIONAL VALUE 

(Jointly Authored With S. N. Gershoff) 

Durir,; fieldwork in the Amazon Valley, it was observed that the daily 

consumption of Oenocarpus and Jessenia fruits had an important and visible 

effect on the local inhabitants. They gained weight, appeared healthier and 

reported fewer respiratory infections. A study was undertaken to ascertain the 

effects of eating these fruits on the people, and the results are reported in Balick 

and Gershoff (1981). 

*Dean, School of Nutrition, Tufts University, Medford, MA 02155 
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Table 2 presents the data from an amino acid analysis of protein from Jessenia 

bataua. A comparison of the palm protein vs. the FHO/WHO provisional amino acid 

scoring patterns is presented, and only two amino acids are found to be limiting. 

These are tryptophan and lysine, but these are present at 90 and 96% of recommended 

levels. The data suggests that protein from J. bataua is comparable to that of 

animal protein and much better than most grain and legume proteins. Pulp from the 

species was mixed in a standard diet and fed to rats with the result that the 

biological value of the palm protein appears to be similar to that of casein. There 

were no abnormalities in the rats fed with either pulp or oi. from Jessenia 

bataua. 

Twelve samples of oil from Jessenia bataua were also analysed and compared 

with olive oil. The result of this analysis is presented in Table 3. The only 

significant difference was that olive oil has ca. 3 times more linoleic acid than 

Jessenia baiaua oil. A small percentage of additional fatty acids were present 

in the Jessenia balaua oil; these are designated as 'other" in the table. An 

analysis of Oenocarpus was also carried out with two mesocarp color forms of a 

single species, 0. distichus. The result is presented in Table 4. 

Although Jesseniabataua and Oenocarpus distichus are in the same 

complex, the oil they produce is remarkably different. Oenocarpus distichus has 

significant levels of pentade:anoic acid (25.3%), which is not found at all in 

J. bataua. In addition, linoleic acid is found at a level of 27.7%, more than 

ten times the percentage found in J. bataua. It is interesting to note that in 

the two "forms" of 0. distichus -- the form with a whitish mesocarp (referred to 

as "branco') and the form with a yellow-green mesocarp (referred to as "amarelo") 

-- the fatty acid composition is quite similar. The only difference, therefore, 

appears to be the pigment. 
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Table 2. Amino Acid Analysis of Jessenia bataua Protein 

Amino Acid 
Component 

Mg of Amino Acid per Gram 
of Protein: mean - standard 
deviation' 

Amino Acid 
Scoring 
F.,ttern'* 

% of FAO/WHO 
Scoring 
Pattern 

Isoleucine 47 + 4 40 118 
Leucine 78 4 70 11.1 
Lysine 53 + 3 5f 96 
Methionine 18 ± 6 
Cystine 26 ± 6 
Methionine --
Cystine J 44 ± 9 35 126 
Phenylalanine 62 ± 3 
Tryrosine 43 . 5 
Phenylalanine 
Tyrosine 105 ± 7 60 175 
Threonine 69 ± 6 40 173 
Valine 68 ± 4 50 136 
Tryptophan 9 ± 1 10 90 
Aspartic Acid 122 ± 8 
Serine 54 ± 3 
Glutamic Acid 96 ± 5 
Proline 75 . 8 
Glycine 69 ± 4 
Alanine 58 ± 4 
Histidine 29 ± 4 
Arginine 56 ± 2 

*Values represent mean ± standard c,"iation for 7 separate samples with the exception of 
tryptophan, for which only 3 samples were analysed. 

*SFAO/WHO provisional Amino Acid scoring pattern. The scoring pattern represents an 'ideal 
protein" containing all the essential amino acids to meet requirements without excess (Food 
and Agriculture Organization of the United Nations/World Health Organization 1973. 

I' 
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Table 3. A Comparison of the Fatty Acid Composition of 
Jessenia bataua Oil and Olive (Olea europaea) Oil. 

Fatty Acid Jessenia bataua* Olive Oil 

Samples, % Samples, % 

Palmitic 13.2 + 2.1 11.2 

Palmitoleic 0.6 + 0.2 1.5
 

Stearic 3.6.± 1.1 2.0
 

Oleic 77.7 + 3.1 76.0
 

Linoleic 2.7 + 1.0 8.5
 

Linolenic 0.6 ± 0.4 0.5
 

Other 1.6 (range 0.2 - 4.6) -

*Values given as the mean ± standard deviation of 12 separate samples. 



-14-


Table 4. Fatty Acid Analysis of Oenocarpus distichus Pulp 

Fatty Acid Var. "amarelo" % Var. "branco" % 

Pentadecanoic 25.3 24.0 

Palmitic 1.6 1.3 

Palmitoleic 1.6 1.3 

Stearic 2.5 2.6 

Oleic 36.8 39.3 

Linoleic 27.7 26.2 

Linolenic 1.6 1.5 
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Protein levels in the samples of the two forms of 0. distichus ranged from 

4.2-5.4% of total proximate composition. A very worthwhile research activity would 

be to characterize the oils found throughout the complex; this would assit in 

developing priorities for breeding by selecting for species with higher levels of 

polyunsaturated oils. 

Because the majur nutritional problem of people living in developing countries, 

most of which are tropical, is protein-calorie malnutrition, we have been 

particularly concerned with the oil and protein content and quality of this fruit. 

The protein, both cy amino acid analysis and rat feeding trials, has a biological 

value equivalent to that of the best animal proteins. Unfortunately, the level of 

protein in the pulp following oil removal is relatively low. However, as shown from 

first-hand observations in the Amazon Valley, it is an excellent food for poultry 

and pigs. 

A "milk" produced from the fruit pulp is widely consumed in the Amazon (Fig. 

3A). Analysis of the caloric content of the beverage prepared in the 

laooratory--compared to human, cow and soybean milk--is presented in Table 5. 

It is clear from data concerning the quality of the protein and oil that the 

beverage made fro.: this plant is of high nutritional value. Jessenia bataua 

milk is most comparable in fat-protein-carbohydrate composition to human milk. 

Since the human protein requirement can be met by a diet containing less than 10% of 

ifs calories from high quality protein, the protein level in Jessenia bataua 

milk is more attractive than that :iupplied by soybean milk. Furthermore, the 

biological value of the Jessenia baaua protein is about 40% higher than that of 

soybean. On the basis of our very limited rat feeding studies and anecdotal 

information acquired during fieldwork in regions 'here Jessenia bataua oil and 
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Figure 3. Beverage produced from fruit of Jessenia bataua. B. Consuming 
the J. bataua beverage. 
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Table 5. A Comparison of Fat-Protein-Carbohydrate Content 

of Milk or Milk-Like Beverages 

Approximate percentage Jessenia baaua Human Cow Soybean 
calories from each milk miik* milk* milk* 

Fat 55.3 45.9 49.8 37.6 

Protein 7.4 5.6 20.9 37.9 

Carbohydrate 37.3 48.5 29.3 24.3 

*Data from United States Department of Agriculture (1963). 
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milk are consumed by people and its pulp by animals, there is presently no evidence 

that this food contains toxi- materials. 

An increasing concern of nutritionists who have done studies among rice-, corn-, 

and wheat-eating populations in which approximately 70% of the calories are supplied 

by grain has been the low :aloric density of the diets consumed. Even when adequate 

supplies of grain exist, ch,;dren may not eat sufficient food to meet their caloric 

requirements. For this reason, a food with the high caloric density of Jessenia 

bataua is very attractive. Studies in man and animals indicate that the intake of 

essential fatty acids required to prevent deficiency lie within the range of 1-2% of 

total calories (National Academy of Sciences, 1980). Jessenia bataua milk 

contain3 approximately 1.5% of its calories from linoleic acid. 

Those nutritionists who feel that a health advantage accrues from a high ratio 

of polyunsa:urated fatty acids to saturated fatty acids may be slightly disappointed 

by the composition of Jcssenia bataua oil, even though most of the fatty acid 

contained in the oil is the atherogenic neutral oleic acid. It may be possible that 

other species of palm fruit in the closely related gekius Oenocarpus will provide 

oil with higher levels of polyunsaturated fatty acids. 

OTHER FOO.D PRODUCTS 

Pulp residue is a by-product of beverage and oil production (Fig. 4). This is 

fed to domestic animals as a feed, as is the pulp beverage. People also consume 

the pulp by chewing on fresh fruits from the forest. This is said to '.e an 

excellent food while travelling in the forest. In one area (Choc6, Colombia), there 

was %report of the pulp being deep fried in oil and consumed, although this was 

never personally verified. 
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Figure 4. A. Pulp residue of Jessenia bazaua. B. Pulp residue of 
J. bazauc is fed to chickens. 
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Heart of palm or palmito is a delicacy obtained from the immature growing 

tip of the palm. Most production for the commercial market is from two species of 

In Brazil alone, the canning andEuterpe-E. oleracea and E. edulis. 

export of palm heart is a multi-million dollar industry. 

kilogram or more of edible material, withThe heart of Jesseniabataua is a 

a slightly "nutty" taste not found in Euterpe. While of great value as a 

subsistence food it is probably of little value for cultivation, as the palm is much 

slower growing .n Euterpe oleracea. Other species in the 

Oenocarpus-Jesseniacomplex, such as the caespitose 0. mapora, may be 

The youngcompetitive with E. oleracea in cultivation and should be 1r;sted. 

inflorescenr.es of many palm species, including the Oenocapus--.. ssenia complex, 

are a delicious survival food and commonly eaten by local inhabitants. 

Finally, the stems of the palms in the Oenocarpus-Jesseniacomplex are 

felled to attract weevil larvae (Rhynchophorus palmarum), which are then 

This is considered a ("int-clus, source of protein byharvested for consumption. 

many of the local people. For example, the lora Indians of Peru actively fell palm 

trees to culture these larvae for eating, and ca. 1!'kilogram of weevil larvae can be 

In my opinion, the weevils, when fried, have
found in a single palm stem (Fig. 5). 


a mild ham and nutmeg flavor and are a perfectly acceptable food. Entomophagy, the
 

consumptiop. of insects, is a common practice among the Indians of the Amazon Valley 

noted that 6 orders of insects were consumed by
of South America. Wallace (1853a) 

more acceptable as human
Indians in thr; Amazon Valley. Insects may some day become 


food, becau'e of thetir nutritional value and ubiquitousness in many regions.
 

http:inflorescenr.es


MEDICINAL VALUE 

These palms are important as elements of the native ethnopharmacopoeia of South 

America. The products are to be found in both the rural areas and in the herb 

markets of the capital cities (Fig. 6). 

People use the oil of the Oenocarpus-Jesseniacomplex as a cure for 

bronchial and pulmonary afflictions. For a simple cough, the oil is taken, a 

tablespoon full at a time, 3-4x per day. It can be mixed with lemon or honey. Many 

people have mentioned this oil as a cure for tuberculosis. This use is discussed in 

the classic work on the medicinal flora of Colombia by Garcia-Barriga (1974). 

Ranghel-Galindo (1945) discussed 3 studies on the medicinal value of Jessenia 

bataua oil in the treatment of tuberculosis. I observed the oil used in Peru with 

admixtures, such as sweet almond oil, for treatment of convulsive cough and 

bronchitis. The oil or green fruits can also be used as a purgative. 

Jessenia baiaua oil, when mixed with a liniment containing various 

anaesthetics and essential oils, is used to treat joint inflammation and pain. The 

oil is also used to prevent hair loss, by deeply massaging it into the scalp. 

The Bora Indians of Peru use the germinating seedlings to prepare a drink taken 

for snakebite. Ten seedlings, each ca. 30 cm high are collected, the seeds removed 

from the plantlets, and soaked in water for a few minutes. Two cups of this liquid 

are reported to be consumed as a treatment of last resort when one is travelling in 

the forest and suffers a snakebite. 
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Figure 5. Wife of a Bora chieftain with a string of palm weevils prepared for 
eating. 
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MEDICINAL VALUE
 

These palms are important as elements of the native ethnopharmacopoeia of South 

America. The products are to be found in both the rural areas and in the herb 

markets of the capital cities (Fig. 6). 

People use the oil of the Oenocarpus- Tessenia complex as a cure for 

bronchial and pulmonary afflictions. For a simple cough, the oil is taken, a 

tablespoon full at a tinmt, a-4x per &-v. It can be mixed with lemon or honey. Many 

people have mentioued this oil m a cure for tuberculosis. This use is discussed in 

the classic work on the medicinal flora of Colombia by Garcia-Barriga (1974). 

Ranghel-Galindo (1945) discussed 3 studies on the medicinal value of Jessenia 

batautz oil in the treatment of tuberculosis. I .bserved the oil used in Peru with 

admixtures, such as sweet aMi.,ond oil, for treatment of convulsive cough and 

bronchitis. The oil or green fs'uits can also be used as a pui'gative. 

Jesseniabalaua oil, when mixed with a liniment containing variou 

anaesthetics and essential oils, is used to treat joint inflammation and pai... The 

oil is also used to prevent hair loss, by deeply massaging it into the scalp. 

The Bora Indians of Peru use the germinating seedlings to prepare a drink taken 

for snakebite. Ten seedlings, each ca. 30 cm high are collezted, the seeds removed 

,rom the plantlets, and soaked i 1 water for a few minutes. Two cups of this liquid 

are reported to be consumed as a treattaent of last resort when one is traveling in 

the forest and suffers a snakebite. 
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Figure 5. Plant and animal products (including seed of Jesseniabataua) used 
for a curative bath, sold in the herb market of La Paz, Bolivia. 
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FIBER AND CONSTRUCTION 

Rainforest peoples regard these palms as an important source of fiber and 

construction material. Wallace (1853) chronicled one of the more unusual uses of 

Jessenia bataua, the exploitation of its sheath fibers as the darts for Indian 

blowpipes. These darts, or "arrows" as he called them, were covered with curare and 

used in hunting. Figure 7, taken from his classic book, "Palm Trees of the Amazon 

and Their Uses," depicts the darts, a carrying quiver and sketch of the palm tree 

adorned with the sheath and petiole spines that always enclose the immature stem. 

The darts are made from these spines. 

Actual preparation of the darts was observed at La Macarena, a Cubeo Indian 

village about one-half day by motor canoe upriver from Mitdi, Vaup6s, Colombia. 

Ample supplies of cotton-soft Bombax sp. (Bombacaceae) seed-fibers and 50 cm 

long spines of Jessenia baaua are collected. A small ioll of string from the 

cumari palm, Astrocaryum vulgare, is also prepared. The kapok-like fiber, 

placed in a basket made from Desmoncus and Ischnosiphon, is whipped with the 

spines to separate the individual fibers. A number of the stoutest J. bataua 

spines are cut down to about 40 cm aad sharpened to a slender point on one end. The 

other end, blunted and moistened with saliva, is inserted into a basket of fluffed 

fiber, and twirled. This end catches the first few hair-like fibers on the spine, 

and with further twirling, the base soon is covered with a loose mass of fiber. The 

mass is matted down by tightly spinning it against the inside of the hand and 

securing it to the shaft with a piece of cumari string. The finished darts are 

notched a few centimeters from the tip 2nd covered with the arrow poison. The 

superbly accurate blowpipe, locally called serbaana,is here constructed from 



Figure 7. A drawing depi:ting a young spinose tree of Jessenia baaua(center); 
darts prepared from these spines (right); and a quiver used to carry the 

darts (left). 
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the trunk of another palm, Iriartella setigera. The example observed in use by 

the Cubeo was said to have been obtained from the Kuripako, a group expert in the 

manufacture of blowpipes and curare. 

These weapons are a miracle of aboriginal engineering and craftsmanship. Light 

in weight, they can be transported and aimed with ease, operate silently and are 

deadly accurate. In addition, only locally available materials are used in 

construction, so manufacture or replacement is not difficult. In the field, darts 

fired from the blowpipe penetrate deeply into the quarry. If an animal attempts to 

remove the imbedded spine, the notched, poisoned tip breaks off and remains in the 

body. Subcutaneous exposure of the curare delivered by the dart causes paralysis of 

the voluntary muscles, resulting in death by asphyxiation or failure to escape from 

the waiting hunter. 

Other implements for hunting and warfare are made from these palms. Anderson 

(1978) reported that the Xiriana-teri group of the Yanomama tribe in Amazonian 

Brazil occasionally still use Jessenia batauawood for making fighting clubs. 

He observed that "...the dense wood of this palm must make such clubs terribly 

effective." This reference also described the manufacture of a hunting bow from the 

same wood. 

The Guahibo in the Llanos of Colombia hold the wood of Jessenia bawaua in 

high regard for the manufacture of bows and arrow points. They refer to a single 

folk cultivar of J. bataua, known as ataito, as specific for this task 

alone. The rare tree that yields ataito wood is a tall and robust individual. 

Bows and arrow points made from this wood are prized for hunting, although the 

latter are uncommon now, having been replaced by metal. Balick (1979) described the 

effectiveness of Guahibo arrows: 'The point would enter the animal (or enemy?) and 

catch on the squa--d central portion. The arrow could then be neither pulled out or 
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pushed through, and thus impeded the victim's movement, leaving a trail of blood for 

easy tracking and capture.' 

Intertwined among the upright, durable sheath-petiole spines of Jessenia 

bataua is a mass of soft, hair-like brown fiber. I have never observed this in 

use by rain forest Indians. Dodge (1897), however, described its utility. 

"Oenocarpus[-Jessenia] bataua is found in the state of Pard, Brazil, 

where it is said "to furnish the strongest ropes for the navy." In the same 

reference, 0. bacaba is described to "...yield a piassaba-like fiber." Piassaba 

(Leopoldinia piassaba), although a much rarer species in the Amazon, produces 

fiber in far greater abundance than 0. bacaba, which undoubtedly precludes any 

widespread commercial interest in the latter. 

The large, arched pinnate leaves of Oenocarpusand Jesseniapalms are 

used as shelter and thatch by various tribes in the Amazon Valley (Fig. 8). Common 

practice in many localities is to "cap" the uppermost portion of a thatched roof 

with leaves of Jesseniaand Oenocarpus species, making it watertight, while 

still permitting smoke from cooking fires to escape. Among the Guahibo, J. 

batauaand 0. mapora serve this purpose. The Xiriana-teri produce decorative 

mats from J. bataua (Anderson 1978). I have seen Cubeo living along the Rio 

Vaup6s in Colombia fabricating walls and other partitions from this species. At one 

village, a cone-shaped coop, fashioned from Jessenia leaves, served to protect 

chickens from nocturnal attacks by vampire bats. On the Rio Yaguasyacu, the Bora 

employ both 0. mapora and J. baiauafor construction purposes. The trunk of 

the former species, known as chicyora, is uxed both as the main framework of the 

house and the roof crossbars, on which Lepidocaryum sp. thatch is woven. 

Temporary shelters of chicyora leaves are also made while traveling in inclement 
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Figure 8. A. Pinnate leaf of Jessenia bataua. B. Indian house thatched with 
leaves of J. baiaua. 
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weather. In Vaupis, these quick lean-tos are called miatissabas. 

During a foraging trip with the Bora, a tree of Jessenia bataua was felled 

for fruit collection. The Bora told me that they rarely carried pack baskets into 

the forest; the reason soon became evident. Selecting a single long palm leaf, our 

guide folded it into a "U" shape, wove the pinnae into an interlocking sequence, and 

created a pack basket in about five minutes. After being filled with the fruit 

cache, it was secured to the head by a cord of twisted vine bark affixed to the 

upper sides of the basket. Upon seeing our interest, a second man quickly wove a 

smaller basket of two separate rachis pieces, in which a braid of the woven pinnae 

rests against the head for support. The larger basket easily accommodated a small 

child weighing 30-40 kg and was said to be able to carry the heavy carcass of a 

slain animal with no hardship to the bearer. Such provisional baskets are discarded 

after use, and my wish to take one back to the U. S. as a specimen was regarded as 

rather absurd. 

Even the spent inflorescence of Jessenia bataua is not wasted by the Bora. 

After consuming the fruits, they salvage the large peduncle and rachis and carve it 

into the form of a small child. The clasping base represents the legs, and the apex 

with a few trimmed rachillae, a head with hair. Small children are given these 

training "toys" which, when placed on their hips, accustom them to carrying siblings 

later on. The wa-wa, as they call it, enables Bora children to become skilled 

at the task at an early age. 

MISCELLANEOUS USES 

A number of other uses have been reported for the palms in the 

Oenocarpus-Jesseniacomplex. These are detailed in Balick (1986) and include: 

oil for a meat preservative; oil as an engine lubricant and anti-rust agent for 
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firearms; the spine-like leaf fibers for torches; the fruits for dye; the dried 

seeds as a love amulet; the endocarps as beads for necklaces, the dried pulp as an 

edible food when reconstituted with water and; the young seedling as ornamental 

plants in terraria and dish gardens. 

THE IMPORTANCE OF ETHNOBOTANICAL OBSERVATIONS 

It is very important to acquire an understanding of the local uses for these 

palms, in order to assess the potential importance of the palms in other 

situations. Multi-use species are extremely valuable for agroforestry; the palms in 

this complex serve many functions and should be more widely cultivated. 

Local market studies are important in domestication work on any plant. An 

example from the present study illustrates this point. Until recently, Jessenia 

batauawas not known in Bolivia. It is not mentioned in Balick's (1980) 

systematic study of this genus. While wandering through the herbal markets of La 

Paz, Bolivia a few years ago, I found seeds of J. bataua for sale in a mixture 

for an herbal bath remedy. In reply to my query as to the origin of these seeds, it 

was noted that the seeds were obtained from the lowland region of Bolivia. After a 

visit to the locality described, the genus was found to be quite common. This 

simple observation led to the discovery of a new rec,-'! for this genus in Bolivia, 

which constitutes an important population and source of germplasm for future work. 

Ethnobotanical investigation is closely linked with germplasm collection and studies 

of palm distribution and biology. 
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CHAPTER 2 

ECONOMIC UTILIZATION 

EDIBLE OIL PRODUCTION IN LATIN AMERICA 

This chapl'er discusses some of the economic aspects that must be considered 

before any attempt is made at commercializing Oenocarpus and Jessenia oils. 

Data and yield calculations involve a single species, Jessenia bataua. This is 

presumed to be the most productive species of the complex. Because there has never 

bee,, a major attempt at plantation cultivation and scientific domestication of 

Jessenia bataua, some of the calculations and assumptions presented are based on 

extrapolation from educated guesses developed mainly from first-hand field 

observations or available literature studies. The ambiguous nature of these data is 

clearly indicated as such, and caution would be advised in developing long range 

economic forecasts uing the figures mentioned. 

The focus of this study is on Latin America, where the palms are presently 

located and immediately usable. The technology is transferrable to any tropical 

location--by planting the seeds elsewherc. Interest presently exists in 

commiercia!izing the palms in both the Old World and New World. This chapter offers 

a summation of 2ome of the current knowledge and seeks to encourage additional 

domestication efforts. 

Edible fats and oiLi play a vital role in human nutrition. As appealing 

foodstuffs, they provide energy, serve as a carrier for certain fat soluble vitamins 

(A, D, E, K) and are used in the construction, repair and maintenance of body 

tissue. 

Tropical America, as is true of other tropical areas, suffers from a serious 

edible oil shorta3e (Table 6), directly affecting both the health of the local 
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Table 6. Latin American Imports of Oils and Oliseeds1 

(100 Metric Tons)
1975 1976 1977 1978 % of World 2 

Imports 

Coconut Oil 196 184 1 50 0.5% 

Cottonseed 27 1,081 403 446 30.0% 

Cottonseed Oil 527 392 525 434 12.3% 

Groundnuts 3 484 210 200 20 0.3% 

Groundnut Oil 358 530 1,284 523 12.3% 

Olive Oil 97 111 112 80 5.0% 

Palm Oil 0 104 110 84 0.4% 

Soybeans 1,039 4,185 .6,098 6,493 2.8% 

Soybean Oil 947 1,705 1,990 2,311 11.4% 

Total 3,675 8,502 10,723 10,441 

lIf not included in the table, Latin America did not import in 
measurable quantities. 

21978.
 

3Shelled basis 

Source: Food and Agriculture Organization of the United Nations 1979. 
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of edible oils are frequent in these areas, and prices often fluctuate wildly. 

Local governments allocate valuable foreign exchange to purchase such oils. The 

encouragement and development of local oilseed industries would lessen the outflow 

of currency, permitting the apportionment of funds for other necessities. Among the 

social benefits accruing from a local increase in oilseed production could be the 

creation of additional jobs, lessening of rural flight and migration to urban areas, 

an increase in the G.N.P., the stabilization of land ownership and the encouragement 

of agricultural programs in appropriate areas. 

Animal fats and oils were once more popular than those from vegetable products. 

Presently, for health reasons and ease of production, interest has declined in such 

animal products. Edible vegetable oil output of both the .'nited States and the 

world has grown at a greater rate o'/er the past few years than has that for animal 

fats. It thus appears that we should turn to the plant kingdom for the solution of 

this Latin American "oil crisis." 

The most important world oilseed crops are soybeans, cottonseed, groundnut 

(peanut), sunflower and rapeseed (Table 7). Of a 47,837,000 metric ton (MT) 1978 

world production of oil crops (oil equivalent), Latin America produced 5,441,000 MT, 

a significant percentage for local consumption. The dollar value of these 

commodities is rather high. Venezuela alone imported U.S. $73,000,000 worth of 

fixed vegetable oils and fats and U.S. $36,400,000 worth of oilseed nuts and kernels 

in 1976. Clearly, there is room for increased local production of edible oils. 

As discussed in the chapter on botanical classification, the 

Oenocarpus-Jesseniacomplex consists of nine species and six subspecies. Each 

taxon varies in height, form, size of fruits, yield and many other characteristics. 

The geographic range of this complex includes the Amazon Valley and much of northern 

South America, up to an altitude of about 1000 m, where the palms are found on the 
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Table 7. World Production of Oilseeds and Vegetable Fats 

(1,000 Metric Tons) 

121-13 

Castor Beans 88. 925 1,038 

Copra 4,779 4,512 3,704 

Palm Kernels 2,255 2,136 2,452 

Palm Oil 6,384 5,894 6,809 

Cottonseed 27,948 27,792 32,241 

Olive Oil 2,158 1,764 1,917 

Groundnuts 18,302 19,072 20,611 

Linseed 2,842 2,234 2,574 

Rapeseed 15,075 14,025 16,638 

Sesame seed 1,911 2,110 2,113 

Soybeans 92,277 79,407 89,893 

Sunflower seed 16,223 15,495 15,941 

Tung Oil 94 95 92 

Total 191,136 175,461 196,023 

Source: FAO 1985. 
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Andean foothills. The verdant rain forests of the Amazon Valley contain the highest 

density of exploitable plants. 

Jessenia bataua, a massive palm in the rain forest environment, often 

attains a height of 20-25 meters. Fruits form in bunches, known botanically as 

panicles, and hang on the smooth trunk just below the tuft of leaves. This palm is 

primarily an inhabitant of wet areas. Thriving in heat and humidity and able to 

grow equally well on either seasonally flooded or upland areas, its ability to 

withstand inundations of water is certainly an advantage for exploitation. Demne 

stands of palms covering large areas are frequently found in the wild. These !ones 

are immediately usable for commercial exploitation. Unfortunately, the practice of 

felling instead of climbing the plentiful trees frr harvest and of burning forest 

land for colonization has eliminated useful palm populations in some areas. 

MARKET POTENTIAL 

Indigenous populations have long extracted the fruit pulp (mesocarp) oil for use 

as a food. Such a procedure is simple: the fruits are heated, pulp removed and oil 

expressed in a woven basket press. While requiring no elaborate equipment, the 

primitive methodology used cannot remove 100% of the mesocarp oil from the fruit. 

Jessenia oil also has medicinal qualities as discussed earlier in this work. 

Thus, in addition to its value as a food oil, it can command an even greater local 

price by marketing it as a curative. 

The many uses and high prices (up to $15.00 per liter in Venezuela for medicinal 

purposes) now in effect for the limited production in the Amazon Valley give an 



indication of the value of the oil. The most widespread use, however, is as a high 

quality edible and salad oil. Chemically, the composition of this oil is 

surprisingly similar to that of olive oil. Similarities and differences can be seen 

by a comparison of the oil to other commercial species (Table 8; refer also to 

Chapter 1). The most striking similarity is the high percentage of oleic acid: 

80.5% in olive oil and 76.5% in pataua (Jessenia balaua) oil. Under current 

marketing and trading laws pa.aua oil could never be surreptitiously labelled as 

olive oil and sold. However, with its similar, even superior flavor, the 

introduction, if properly managed and marketed, would undoubtedly be successful. 

For the economic aspects of this anzlysis, the substitutability of pataua and olive 

oils has been assumed. Given this similarity, some idea of the potential volume and 

value of the pataua oil industry can be obtained by examining statistical 

information available on olive oil. 

Olive oil is obtained by crushing ripe olives, which yield 15-20% oil by 

weight. The first pressing releases the most valuable substance, known as virgin 

olive oil. Subsequent extractions yield a lower grade oil. Olive oil is used 

mostly as a salad and cooking oil, although other uses are in soap making and wool 

combing. As a high quality oil, olive oil commands a significantly greater price 

than other edible oils. Table 9 outlines comparative prices from 1972-1979. 

Depending on the figures and the years, olive oil is approximately three or more 

times more costly than African Palm Oil, which in tropical American countries is 

being widely planted in many of the lowland areas. 

A report by the World Bank shows a similar price differential in favor of olive 

oil, a spread projected to exist at least until 1990. Index calculations for 1977 

and 1990 lead one to expect a stable fourfold difference during this time (Table 

10). 
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Table 8. 

A Comparison of Fatty Acids Contained In Selected Fats and Oils 

Species- Pataua Olive African Soybean 

(Jessenia) (Spanish) Palm 

Fatty Acid % 

Oleic 76.5 80.5 43.1 33.6 

Linoleic 3.4 6.9 7.5 51.8 

Palmitic 8.8 9.4 39.0 6.8 

Stearic 5.6 1.4 3.5 4.4 

Myristic - 1.02 2.4 -

Linolenic - - 2.3 

Source: Jamieson 1943. 
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Table 9. Wholesale Prices for Fats and Oils in the U.S. 

Cents.'Pound Calendar Calendar March December 

Year 1972 Year 1977 1978 1979 

Olive oil (imported f.o.b. N.Y.) 42.7 86.7 86.7 83.3 

Coconut oil (imported f.o.b. N.Y.) 10.7 28.4 32.9 41.6 

Soybean oil (refined N.Y.) 12.1 29.0 31.7 30.9 

Palm oil (bulk U.S. ports) -- 24.3 27.4 30.1 

Palm kernel oil (bulk U.S. ports) -- 33.3 36.9 42.8 

Peanut oil (refined N.Y.) 20.4 36.3 41.2 36.2 

Safflower oil (drums N.Y.) 31.4 52.0 52.0 -na-

Cottonseed oil (tanks N.Y.) 15.S 30.5 32.0 34.8 

Corn oil (refined f.o.b. N.Y.) 19.3 36.5 49.5 34.8 

Source: United States Department of Agriculture 1978, 1978a, 1980. 
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Table 10. Selected Fats and Oils--Actual and Projected Prices 
(Current U.S. $ Per Metric Ton) 

Year Soybean Olive Palm Palm Kernel 

1960 $ 225 $ 585 $ 228 $ 317 

1975 619 2,436 434 409 

1977 576 2,234 530 620 

1980 668 2,753 611 1,010 

1985 1,089 3,778 882 1,298 

1990 1,402 5,417 1,139 1,695 

Index (1977) 26% 100% 21% 31%
 

Index (1990) 26% 100% 24% 28% 

Source: World Bank 1980. 
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Because of the influence of the Spanish and Portugucse cultures, a strong 

tradition of olive oil use in Latin American cookery exists. None of these areas 

are important producers of olive oil, with the exception of Argentina. Table 11 

lists olive oil imports by selected countries for this region. 

There is a basic need and market for olive oil in Latin America, and pataua oil 

could successfully compete in this market. 

The health factor also plays a part in trends of edible oil consumption. Those 

seeking to lower serum cholesterol in the diet may choose unsaturated oils such as 

safflower, sunflower and corn oil over saturated oils such as coconut, African palm, 

lard and cottonseed. Olive oil and probably Jesseniaoil are most likely 

neutral in this regard because of their high concentrations of oleic acid, and have 

a comparative advantage for the producer in this portion of the market. 

Current world producers of olive oil are for the most part European countries. 

Lesser amounts are also grown and exported from Asia, Africa and Argentina (Table 

12, 13). 

Because of the strong consumer demand for olive oil, there appear to be few 

short term effects on olive oil-producing countries resulting from the development 

of a pataua oil industry. A very small amount of pataua oil, relative to overall 

olive oil production, could be expected to be produced during the next decade if 

exploitation efforts were to begin immediately. 

HISTORY OF PAST TRADING 

A small international commercial market for pataua oil developed during the 

volatile trading years of the Second World War. With European sources cut off, the 

Amazon was able to supply moderate quantities of 'olive oi" for commerce. The 

program in Brazil was limited and not wel oranized--at the cessation of 



-41-

Table 11. Use of Olive Oil by Selected Countries 

(U.S. Tons) 

I21974 

Brazil 17,365 30,000 

Colombia 190 270
 

Ecuador 140 170
 

Guatemala 159 200
 

Costa Rica 56 58
 

Mexico 119 112
 

Venezuela 787 1,000
 

U. S.A. 32,705 41,240 

Source: Wilkie 1977. 
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Table 12. World Production of Olive 011 

(1,000 Metric Tons) 

1969-71 1276 1977 1 

Africa 173 154 213 184
 
Libya 8 11 21 26 
Morocco 
 41 41 32 36
 
Algeria 21 11 21 26 
Tunisia 103 91 139 96 

North and Central America 2 2 2 3 
Mexico 1 1 1 1 
U.S.A. 1 1 0 1 
Other 0 10 1 

South America 18 13 12 11 
Argentina 17 12 12 10 
Other 1 1 0 1 

Asia 128 282 143 264 
China I 1 I 1 
Cyprus 2 3 3 2 
Iran I I I I 
Israel 1 1 1 2 
Jordan 3 5 2 7 
Lebanon 11 11 7 10
Syria 23 58 42 60 
Turkey 86 201 86 181 
Other 0 1 0 0 

Europe 1228 1067 1434 1312 
Albania 4 7 7 7 
Greece 178 251 259 262 
Italy 553 325 737 496
 
Portugal 70 40 33 33 
Spain 419 442 395 510 
Other 4 2 3 4 

Total 1549 1518 1804 1774 

*As some figures are unofficial or estimates, the data do not necessarily total correctly
 

and, in addition, may represent minor production from other sources.
 

Source: Food and Agriculture Organization of the United Nations 1979.
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Table 13. Olive Oil--Percentage of World Production by Area 

1969-71 127k 1977 197 

Africa 11.0% 10.1% 11.8% 10.3% 

North and Central America 0.1 0.1 0.1 0.2 

South America 1.1 0.9 0.7 0.6 

Asia* 8.3 18.6 7.9 14.9 

Europe 79.5 70.3 79.5 74.0 

Total 100.0% 100.0% 100.0% 100.0% 

*Includes the Middle East.
 

Source: Food and Agriculture Organization of the United Nations 1979.
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hostilities, production dropped and imports and the widespread use of olive oil 

began once again. The reason for this decrease is not known but could be based on 

supply and price of pataua oil, the desire to rebuild war-ravaged European economies 

or other factors. Table 14 illustrates the pataua export figures for Brazil. Since 

most of the oil produced was said to have been for the export market, these figures 

are also a general approximation of total commercial production. There is, of 

course, no way to know the entir! annual volume for any single year or at present, 

as bottles are continually being produced for individual use or barter. 

Records exist for some instances of the importation of pataua oil into the 

United States, contained in the following document U.S. Court of Customs and 

Patent Appeals, No. 4614, filed December 7, 1948. The Nylos Trading Company of New 

York imported 63 drums of pataua oil from Brazil for use by the Conti Products 

Corporation in the manufacture of soap. A dispute arose over the classification of 

oil for import tax purposes. The Tariff Act of 1930 (paragraph 1732) provides for 

the free importation of palm oil. However, the-U.S. Customs claimed that this oil 

was not "palm oil" but "patava oil" (semantically equivalent to "pataua oil") and 

thus assessible for duty at 20% ad valorem, according to the provision in 

paragraph 53 of said Act, providing duty "for all other expressed or extracted oils, 

not specifically provided for." 

Various authorities in the field, including a botanist, chemist and oil trader 

offered testimony during the case. The Court ruled that 'palm oil" was specifically 

to refer to the product of Elaeis guineensis, the African Oil Palm. Even though 

"patava oil" was an oil from a palm tree, its commercial classification was to be, 

from that time on, distinct from "palm oil." Thus, the precedent was established 

for excluding "patava oil" from the legal and commercial category of "palm oil." 

This distinction might today be a useful one if 'palm oil" projects are not 

acceptable to funding sources in the United States. 
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Table 14. Exports of Brazilian Pataua Oil 

eR Amount in Kgs zer alu 

1939 14,870 70,000.70 

1940 71,265 364,107.00 

1941 70,914 571,632.00 

1942 121,934 1,297,568.00 

1943 103,849 1,336,897.70 

1944 214,674 2,845,232.00 

1945 150,109 2,002,107.80 

1946 95,503 1,970,082.50 

1947 26,727 661,587.70. 

1948 29,891 538,436.00 

1949 24,656 408,260.00 

Source: Pereira-Pinto 1951 
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Several assumptions can be made concerning the short-lived production of pataua 

oil for the export market. Because of the crisis situation involving the loss of 

traditional supplies of olive ,il, the pataua oil "industry" developed quickly and 

with no real organization. It is likely that most of the trees were felled during 

oil collection, to obtain as many fruits as possible in the least amount of time, 

without regard for future production (once a palm tree is cut down, it does not grow 

back in the manner of dicotyledonous trees). Hence, large aream of palms were 

destroyed, explaining the absence today of this once widespread tree near many rural 

rational exploitationvillages. Consequently, future attempts must require a more 

to that used for thesuch as cultivation of plantation trees, in a system comparable 

African Oil Palm, or the sustained management of existing palm stards. 

Oil extraction during this short period of production was accomplished by 

An efficient andprimitive methods, owing to the isolated location of the palms. 

For the proper development of an industry today,economical procedure was not used. 

are vital for removing all of the mesocarp oil possible.mechanical presses 

Summarizing lessons learned from this wartime experience, several objectives and 

a proposed pataua domestication projectrequirements may be stated for 

1. 	 A good organization and infrastructure is required. Sites for exploitation 

must be situated near rivers, roads or other means of economical 

transport. Semi-skilled labor is required for operation of the extraction 

facility, overall project organization and supervision. As f-uits 

deteriorate rapidly when ripe, the flow rate from the field to press must 

be uniform and carried out in a minimal amount of time. 
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2. Existing palms in the wild must be conserved by prohibiting the felling of 

trees for harvest. This will assure no decline in the number of productive 

trees; rather, overall total will increase through natural propagation, 

e.g. seed production and dispersal. In addition, germplasm will be 

preserved in the wild until such time as large scale collection and 

preservation can be undertaken. Future domestication work will rely upon 

the available variation in palms for genetic manipulation. 

3. 	 Additional areas should be replanted with Oenocarpus and Jessenia 

palms. The replacement of forests and other tracts now devoid of 

exploitable products (e.g. wood, latex, nuts, etc.) with economic species 

such as pataua palms will increase the value of the land. The palms thrive 

in swampy or wet sites not suitable for most other species, and best use of 

such zones might be made through a massive reforestation program using 

Oenocarpus and Jessenia species. 

4. 	 Extraction must be done mechanically. Use of the basket press does not 

remove enough mesocarp oil for maximum financial return. A simple 

hydraulic hand unit can express a far greater percentage of oil. 

CURRENT YIELD LEVELS 

As stated before, present utilization of the Oenocarpus-Jesseniacomrlex is 

on a very limited basis, with oil extracted at the request of an individual for use 

as food or medicine. In 1950, two agronomists, Luciano Sirotti and Gino Malagutti, 

undertook a study of the feasibility of the exploitation of Venezuelan populations 
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of "seje" (Jessenia bataua and Oenocarpusbacaba). Their detailed field 

observations provide an idea of what a grove of these palms is able to produce. 

The "sejales'--almost pure stands of these palms--are composed of plants in 

various life cycle stages: seedlings, young, mature (fully productive) and 

senescent (dying or non-productive) individuals. This kind of forest is a dynamic 

system, with inputs from young plants adding to the overall population, and losses 

from senescent plants dying out. The rate of population flow and changes over a 

certain period are unknown. The mature (producing) palms as compared to the mature 

senescent or sterile non-productive Jessenia bataua trees were estimated by 

Sirotti and Malagutti (1950) in terms of productive and non-productive plants. Of 

the populations studied in the Venezuelan Amazon, it was found that 71.6% of the 

mature plants were productive and 28.4% were not. Of these, the average fruiting 

panicle weighed 14.5 kgs (range 12-18 kgs), of which 10.43 kgs (range 8-15 kgs) w.s 

pure fruit. Of the 71.6% productive plants, 29.9% produced I panicle, 42.1% 

produced 2 panicles and 36.8% produced 3 panicles. In a natural grove then, from 

100 mature plants, an average of 154.6 panicles with approximately 10.43 kg of fruit 

each can be obtained--a total of 1612 kg of fruit. 

According to the observations of these two agronomists, the number of plants per 

hectare in an exploitable sejal was as follows: 

Seedlings (under one year) 1000 

Young plants (1-4 years) 400-500 

Bearing Plants 400-500 

Variable percentages of oil composition are listed for the fruit of this palm, 

ranging from 5-10%. At 8%, the amount of oil that could be expected from these 100 

plants would be 129 kg annually (282.8 lbs.). At 7.63 pounds per gallon, a 
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production of 37.2 gallons of oi! might be expected from each 100 trees of 

Jessenia bataua growing under wild conditions. With a current wholesale price 

of 83.3 cents/lb for olive oil, the total return per 100 wild forest plants would be 

$236 each year. Taking an average of 450 bearing plants per hectare, a yield of 

580.5 kg of oil is extractable each year, assuming a reasonable consistency in the 

forest structure and the integrity of the original calculations. At the wholesale 

price mentioned, 83.3 cents/lb, a return of $1064.00 per hectare can be obtained for 

the oil extracted. While this is not by any means a large sum of money, it must be 

remembered that great numbers of these palms exist today in many areas of the 

Amazon, although not all at the stated 400-500 trees per hectare density. These 

calculations were not able to take into account the harvest of Oenocarpus bacaba 

growing in the same areas as Jessenia bataua, and yielding equivalently 

oleaginous fruits, but ripening at a different season and thus also adding value to 

the land. Based on my own field measurements, a density of 450 bearing trees per 

hectare in the wild seems rather high, although these is no real reason to consider 

the calculations of Sirotti and Malagutti as suspect. 

As has been mentioned, many areas where these palms were formerly abundant no 

longer exist. At present, clearing is proceeding at lightning speed, for 

colonization, local use and for whatever rationale is involved in peoples' 

destruction of their own habitat. Consequently, the feasibility of plantation 

cultivation must be considered for this palm, initiated at first by government, 

private sector and international agencies, perhaps in combination with other 

agricultural projects. 

Agronomists often cite the high yields of Elaeis guineensis as good reason 

not to begin exploitation of Jesseniabataua or other oilseed crops. The 

current value of the African palm is praised as if it had always been a domesticated 

plant, especially as recent United States Department of Agriculture estimates show 
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kg of palm kernel 	oil respectively per hectareyields of 3480 kg 	of palm oil and 421 

Those skeptical of the value of Oenocarpusand Jessenia(U.S.D.A., 1976). 

would be well advised to study the history of Elaeis domestication and consider 

what it once was, before making a quick decision regarding ,he utilization of other 

we must go back to the native locations ofoil palms. To present fairly both cases, 


the African Oil Palm and also investigate its original production.
 

Elaeis guineensis is of African origin. Zeven (1967) supported this origin 

with fossil pollen evidence from the Miocene and younger (25 million years ago) in 

the Niger Delta. Early explorers and traders mention these palms in their journals 

as being useful for food. Much movement of the plant has continued, through 

use by man, and 	it is now common in tropical regions worldwide.domestication and 

The habitat of many jungle palms is similar. While they can survive in the 

rainforest, through competition with other plants, they thrive in swampy and 

waterlogged areas because of a physiological ability to adapt to the low degree of 

soil aeration. In Africa, Elaeis guineensis is found in great stands on areas 

too moist to support the typical, diverse dicotyledonous vegetation of the 

rainforest. Zeven lists its habitats as fresh water swamps, sources and banks of 

water courses, moist valleys, banks of lakes, swamps, alluvial plains, and low-lying 

islands in rivers and forest fringes, especially in savanna areas. In these latter 

zones, palms can develop atid multiply as they are not cut off from the sun by 

The phenotype of 	the wild oil palm is thought to be thin-trunkedoverhanging trees. 


with a covering of epiphytes and old leaves, and very small fruit bunches in
 

comparison with those known today from plantation cultivation.
 

The biology and life cycle of the wild palm grovos is most revealing. In a 

semi-wild environment, it may take 20-30 years for the palms to reach a fruiting
 

age. In contrast, only four years are presently required until fruiting begins in
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the domesticated African Oil Palm. For wild groves of Jessenia bataua, 8-12 

years is cited as the time required for first fruiting. The percentage of bearing 

trees of Elaeis guineensis in wild stands in Africa is also of interest. Zeven 

(1967) noted that the number of mature palms bearing fruit in any one year varied 

from 54-63% in an Abak grove in eastern Nigeria. This compares to the 71.6% found 

for J. bataua in Venezuela. Examining the size of African Oil Palm bunches from 

the wild in Benin, Nigeria, Zeven calculated the average number of all stemmed palms 

per hectare as 59.6, each producing 1.9 bunches of fruit, weighing an average of 

27.8 kg, or 14.3 kg for each bunch. Of this, the fruit:bunch ratio was a mean of 

58:42, or an average calculated value of 16 kg fruit, of which 6.72 kg was mesocarp 

(pulp) and 2.24 kg kernel. In the same reference, an assumption is made of the oil: 

bunch ratio as 16%, which gives about 4.45 kg of oil per palm present. The yields 

of a grove near Abak range between 12.0 kg of bunches per plant (at 254 plants per 

hectare over an observation period of 1949-52 to 28.2 kg per plant (at 175 plants 

per hectare during 1949-59). Using the same oil:bunch ratio, yields range from 

1.9-4.5 kg of oil per tree. Our previous calculation with Jesseniabaaua gave 

a value of approximately 1.3 kg per tree, much lower than these values. However, 

keeping in mind the higher price of olive oil, a return of 3-4 times that of E. 

guineensis oil may be expected per kg. Using the pre-domestication biological 

data for the African Oil Palm, the great increase in oil production over time can be 

seen (Table 15). The African Oil Palm is a low yielding plant in the wild, with 

small fruits and few bunches. Under cultivation, Bunting et al. (1934) 

estimated fruit yields of 7-8 year old African palms at 6,287 kg/hectare, with 1527 

kg of palm oil obtainable. Recent U.S.D.A. data for Malaysian palms suggest a yield 

of 3901 kg of oil (palm + palm kernel) per hectare. Highest yielding experimental 

results presented in Corley el el. (1976) list a maximum of 37,200 kg of fruit 
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Table 15. Present and Historical Yields of the African Oil Palm 

Wild State (Zeven, 1967) 

Benin (per 125 plants) 

Abak (per 125 plants) 

Minimum 

Maximum 

Malaysia (Bunting et al., 
1934) 

Ca. 1930, 7-8 year old palms,
136 per hectare 

Malaysia 1971-75 av. 
(U.S.D.A., 1976)
(density not noted) 

Malaysia, experimental 
high-yielding plantation 
(Corley et al., 1976) 
(density not noted) 

Spacing trial 

Fertilizer trial 

Progeny trial 

Kg Fruits/Hectare 

2,000 

870 

2,044 

6,287 

ca. 15,604 

28,500 

37,200 

30,400 

Kg Palm Oil/HA Oil:Bunch 

(%) 

556 ca. 16 

240 ca. 16 

564 ca. 16 

1,572 not noted 

3,480 (+ 421 kg ca. 25 
palm kernel oil) 

6,760 23.7 

6,280 16.9 

8,420 27.7 
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per hectare in some trials with up to 8,420 kg of oil produced per hectare in 

others. This last reference represents a total increase of just under twentyfold 

for total fruit production over wild trees, resulting from the intensive program of 

domestication and selection of Elaeis guineensis. The reasons for this include 

improved pollination, selection for disease resistance and higher yields and proper 

cultural care--in short, creation of an ideal habitat for the reproduction of the 

palm through its seed productivity. 

PRESENT STATE OF DOMESTICATION 

At present, the Oenocarpus-Jesseniapalms are not domesticated in the 

agronomic sense of the word, e.g. taken from the original habitat and cultivated for 

successive generations by man (Seibert, 1948). Diversity of these organisms is 

poorly understood, as no study has ever been made over their entire geographic 

range. This investigation represents the most inclusive work to-date, but many 

important localities remain to be investigated. 

One indigenous achievement has been the partial, subconscious domestication of 

the pataua palm through its everyday use as a food. Indians in each area recognize 

a number of different "forms" of Oenocarpus and Jessenia,always assigning a 

hierarchal preference ranking to each. As foragers, these people have an extensive 

knowledge about the composition of their rainforest and collect only those "forms" 

considered superior in taste, oil content, coloration, ease of barvest, etc. 

Panicles from such trees are brought back to the village and the fruit is prepared 

for consumption. As discussed in Chapter 6, heating tle seeds and removing their 

oily mesocarp increases germination percentage and actually hastens growth rate. 
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After preparation, the seed from the preferred palms is discarded in the area 

surrounding the house, where it germinates and grows. Within a few years, the 

forest around a settlement contains a high composition of pataua palms. Even after 

abandoning a site, people return to harvest fruits from this select group of trees. 

Today, disturbed forest areas having concentrations of these palms indicative of 

past settlement are, consequently, choice locations in which to collect germplasm of 

superior, subconsciously-selected variants. 

THE LAS GAVIOTAS MODEL OF UTILIZATION IN COLOMBIA 

Centro de Desarrollo Integrado "Las Gaviotas" is a non-profit development agency 

located in the Llanos of the Comisarla del Vi:hada. An area of savannah and gallery 

forest, the region is, in general, unsuitable for conventional agriculture, so 

alternative solutions for development are being sought. The original objective of 

Las Gaviotas was to select a poorly populated area of Colombia, colonize it and 

build a permanent settlement dedicated to developing low-cost technology and uses 

for the region. The rational exploitation of native plants from the gallery 

forests, specifically extracting fats and oils from palm trees, is a prime goal of 

the agricultural program. 

Guahibo and other residents of the region commonly clear and destroy the forests 

for swidden agriculture. Under the model program developed, Las Gaviotas would 

purchase fruits of Oenocarpus and Jesseniapalms as a raw material for its 

small-scale, mechanized processing and extraction facility. For the first time, a 

financial incentive would exist for an individual farmer to conserve palms on his 

land for long-term fruit production, instead of clearing them for 3everal 

short-lived annual grain or legume crops. 
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As the press and extraction facilities have been constructed by international 

organizations, most of the costs involved in processing are variable, and these 

costs primarily constitute labor. Thus, an individual landowner would receive a 

fair price for his sacks of fruit sold to Las Gaviotas. The collection scheme 

involves the organization of fruit harvests on a specific day in each locality. 

Then, people would bring the harvest to their village center--perhaps on market 

day--for collection by the Las Gaviotas truck. The truck transports fruit back to 

thie facility for processing. Mechanical extraction procedures and costs are 

discussed in the next chapter. 

One constraint for increasing production in this area appears to be the total 

supply of Oenocarpus-Jesseniapalms, which have traditionally been cut for 

harvest. According to G. Blaak (pers. comm.), local residents could climb the palm 

to collect fruit panicles, ensuring a yearly financial reward, instead of simply 

cutting them down. A requisite for implimentation of the project is repopulation of 

the gallery forests of the Vichada with Oenocarpusand Jesseniapalms -

specifically 0. bacaba. 0. mapora and J. bataua. This demonstration that 

people can practically and economically harvest the products of their tropical 

forests, especially in s':ch an impoverished area, is an excellent model on which to 

base further development of agroforestry in other zones presently being decimated. 

PROPOSED PLANTATION CULTIVATION 

If a plantation of Jesseniabataua or Oenocarpussp. is well cared for, 

an immediate increase in yields can can be assumed. If all palms of a single 

species are grown under uniform conditions, each should yield during the same 

season, and calculations will not have to be adjusted for non-productive (senescent 
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or diseased) plants. I have seen individual plants under semi-cultivated conditions 

with as many as 5 panicles apparent at one time, in various stages of flowering and 

fruit. A small, single inflorescence develops in each leaf axil, and aborts only 

when there is an indication that environmental or physiological conditions will not 

support its production. Thus, it is felt that with proper conditions, the number of 

panicles could be increased from two per year to a higher number. For example, if 

it is assumed that the average is 2.5 panicles per year, then the yield of fruit 

will be increased somewhat. Another factor is reproductive efficiency, that is, the 

actual number of fruits formed versus the pc,tential number (based on the number of 

pistillate flowers). Field studies have shown a reproductive efficiency of only 

3-15% in Jessenia baa on a heavily-fruited panicle. The total amount of 

fruits that could be formed would be about 6-8 times the present 10.4 kg. The 

reproductive efficiency could perhaps be increased through better pollination, 

disease control and physiological methods. This area of biology is poorly 

understood, and reasons for the relatively low efficiency are not now known; perhaps 

there is no way to increase it. However, in plantation cultivation, through the 

skills of the breeder and agronomist, it is more.- likely that there would be a rise 

in the percentage of fruit set. As simple a procedure as hormone sprays during 

floral anthesis--as is done with vegetable crops--might be the answer. 

It might be helpful to recalculate some of the figures for the proposed 

Jessenia bataua plantation, using the field observations of Sirotti and 

Malagutti (1950). On the scale of 100 well grown plants, the annual ftuiting based 

on observations in the wild would be approximately as follows: 

I panicle 21%
 

2 panicles 42%
 

t-2I 1o 3 %
 

Total: 216 or 2.16 panicles per plant
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In the triangular spacing method of Hartley (1967), about 216 African Oil Palms 

are planted per hectare at an approximate spacing of 7.32 x 6.34 meters. Judging 

from the size of Jessenia bataua, this spacing could be possible, especially as 

the leaves are held upright on the palms during their early development and the 

first years of bearing. Only at full maturity do the leaves assume a horizontal 

orientation. This habit would allow for intercropping of the young plantation, 

adding a greater economic incentive to production. 

An estimate of the oil yield per hectare from this planting, assuming no 

increase in reproductive efficiency or in the number of panicles produced, might be 

obtained as follows: 2.16 panicles x 216 palms x 10.4 kg of fruit per panicle 

4852.22 kg of fruit annually per hectare. At an 8%recoverable oil content, 388 kg 

(or 854 lb) of oil might be produced annually on a well managed planting of 216 

trees per hectare. At 83.3 cents/lb the value would be $711.4 per hectare. It must 

be remembered that Latin American prices for olive oil are far higher than world 

market prices because of the duties ard transportation costs involved. Therefore, a 

much greater price could be expected from salei of pataua oil in this region. 

If an increase to 2.5 panicles annually produced is calculated, the total fruit 

harvested per hectare would rise to 5616 kg, yielding 449.3 kg (988.4 ib) of oil, or 

$823 per hectare. Finally, if reproductive efficiency is increased, and palms 

produced 12 kg of fruit per panicle, the per hectare yield becomes 6480 kg of fruit, 

518.4 kg of oil (1140.5 lb) and a value of' $950 (Table 16). 

Admittedly, the previous calculations on a proposed plantation involve much 

speculation on unknown factors. Because there has never been a real attempt at 

cultivation, these figures are the onl- ones available. The census of 500 trees per 

hectare by Sirotti and Malagutti is an extremely high density of palms with a lower 

per tree production but an overall higher dollar yield. Whether these stands can be 
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Table 16. Forecasted Yields and Values of Jessenia batatia
 
In a Domesticated State, Based on Values Calculated for Wild Palms
 

Palms/ Kg Fruit %Oil Kg Oil/ Price/ Value/ 
Hectare Yield/ Hectare Kg Hectare 

Hectare (cents) ($) 

Low Estimate 216 4852 8% 388 83.3 711 

Medium Estimate 216 5616 8% 449.3 83.3 823 

High Estimate* 216 6480 8% 518.4 83.3 950 

*But still a conservative estimate, as increases in yield due to domestication and selection are unknown 
and not accurately predictable. 
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maintained and produce fruit over a long period of time in such a high density is 

questionable. As mentioned, my own experience in Jessenia palm groves shows the 

number of bearing trees to be much lower than the Sirotti and Malagutti figures. 

Furthermore, not tken into account here is the cyclical nature of pataua fruit 

production over a period of years. The tree begins yielding in great quantities, 

but, as it approaches senescence, yields begin to taper off. Siro:.i and Malagutti 

use a lifespan of 50 years in their calculations, with the first few plants (density 

of 200 per hectare) bearing at years 7-10; 100% production being achieved during 

years 15-42; 60% production during years 43-46; and 25% production during years 

47-50. Their estimate of 50 viable years may or may not be accurate and can only be 

investigated through long-term ecological studies. 

A calculation of 22 kg of oil per tree is often cited in the literature (see for 

example National Academy of Sciences, 1975) but no sources or methods are ever given 

as to how this number has been ascertained. I have traced these calculations to a 

publication by the well known Colombian botanist Armando Dugand. Upon re-examining 

the figures, they appear to be incorrect, and the zctual figures :hould be a maximum 

of 2.22 kg per tree pcr year, using his given variables. Because of their 

importance, the paragraph in which thes.e calculations appear is reproduced at the 

end of chapter along with the re-calculations. In the Dugand figures, there was a 

probable misplacement of the decimal point, but it has since come to have been 

accepted, unfortunately, as fact. 

In addition to Jessenia bataua, other species within this complex could be 

exploited. The genus Oenocarpus is also characterized by an oily mesocarp. 

Oenocarpus minor and 0. mapora might be of value as, according to anecdotal 

information, they begin to fruit within 3-4 years of planting, a substantially 

shorter period than in Jessenia bataua. These two species of Oenocarpus are 
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smaller in stature, and caespitose. Oenocarpus distichus has a higher 

percentage of pulp in relation to kernel than Jessenia and, furthermore, 

develops its leaves along a single vertical plane, allowing for more intensive 

spacing per hectare. Oenocarpus bacaba is a species highly esteemed throughout 

the Amazon Valley for its oil production. 

One additional use of Oenocarpusand Jessenia is for possible crossing 

with different groups of palms, using biotechnological methods now being developed 

for other crops. If a palm with high levels of oleic acid could be crossed with a 

high-yielding African Oil Palm, perhaps a clone could be developed of high-yielding 

palms yielding "olive oil." Although at present this technology does not exist, one 

should be aware of the possibility that one important role of the palms in the 

Oenocarpus-Jesseniacomplex would be for use in hybridization, in the same way 

as Elaeis oleifera is of most value when used in breeding work. 

Present technology would allow for the conventional crossing of Oenocaorpus 

and Jessenia as a first step. As is discussed in Chapter 7, natural hybrids 

between 0. bacaba and J. bataua have been found in the wild. The resultant 

progeny produces a seed with a relatively higher mass of fleshy mesocarp to seed. 

When Indians in the Vaupts of Colombia locate trees of such parentage, they climb 

rather than cut the palms for harvest, as the hybrids are recognized and highly 

esteemed for good quality fruit production. 

The only mature experimental plantation of species in this complex to my 

knowledge is at the EMBRAPA agricultural research station in Beldm, Brazil. I had 

the opportunity of visiting the site, where Cenocarpusdistichus is planted on 

sandy soil in the very high density spacing of 4 x 4 meters. Unfortunately, the 

experiment was abandoned for an unknown period of time, and the usual growth rates 

under normal plantation cultivation could not be calculated. After 16 years 

A
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however, with adverse conditions and poor soil, some trees were producing their 

first crop. The plants looked healthy and bore low enough to the ground to be 

harvested easily. There is no way of knowing the amount of secondary growth allowed 

to flourish in the planting and how this affected the experiment. A need remains 

for monitored repetitions with all species. Because various species fruit at 

different seasons, perhaps a year-round or extended harvesting scheme could be 

worked out--another aspect necessitating further study. 

A singular problem noted in the Oenocarpus distichus plantation was weevil 

larvae found boring into the fleshy parts of palm, e.g. the leaf sheath and 

inflorescence. This pest was identified as Rhynchophorus palmarum, an injurious 

predator found also in the wild palm populations and deemed a possible inscct threat 

to cultivation. The weevil attacks both coconut and African Oil Palm plantations in 

Tropical America, burrowing into the trunk and crown, especially on young trees. 

Techniques have been developed to help prevent and control infestations. 

Other plantations that will yield information of value in further understanding 

the growth of these palms are near Itabuna, Bahia, Brazil and at CEPATU in Beldm, 

Brazil. The first planting of Jesseniabataua is at the CEPLAC station (Una) 

outside of Itabuna. The second planting is at CEPATU in Bel6m, a germplasm bank 

coordinated by CENARGEN/EMBRAPA, the Brazilian National Germplasm Conservation 

Program. Both of these have been started only within the past five years and will 

be extremely useful research tools for understanding this complex. 

In summary, utilization of this palm complex for oil production might proceed in 

two directions: 

1. The existing stands of palms in Latin America are immediately 

exploitable. 
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2. Greater opportunity is through rational domestication, as 

Oenocarpus-Jesseniapalms hold much promise as oilseed crops for tropical 

regions. Low yields at present and no knowledge of what future production rates 

could be are needlessly preventing the widespread domestication and use of this 

plant. However, it has been shown through the example of Elaeis guineensis that 

palm fruit yields increase greatly when selected for superior characteristics and 

given good agronomic conditions. There is no reason to doubt that an increase in 

production would occur when Jessenia bataua is grown ,n plantations, although 

perhaps not so dramatically as has happened with the African Oil Palm. Only 

consistent, scientifically based trials will providc the answer. If successful, 

such an increase in the number of oilseeds cultivated and the areas under 

cultivation will provide both economic and social benefits to producer countries and 

their inhabitants. 

CONCLUSION 

Oneocarpus and Jessenia are at present such a high risk crop that 

peasant farmers should not be expected to initiate cultivation on a large scale. 

Primary efforts, concomitant with the small-scale exploitation of extant populations 

in the Amazon Valley and elsewhere, should be directed towards the selection and 

domestication of desirable forms for plantation agriculture. Because of the high 

demand and rate of return that could be expected for pataua oil, it appears to be a 

potentially important crop for the tropics. No great short-term results or returns 

may be expected. A serious commitment of capital and research talent should be made 

by a major international organization which can utilize the most up-to-date genetic 

and agronomic techniques for the production of an acceptable crop meeting the 
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criterion necessary for domestication--high growth rate and yield, rapid maturation, 

low stature, thicker mesocarp. etc. To foster success, special marketing and 

support mechanisms could be set up by each local government, perhaps as a tax 

imposed on imported olive oil, while at the same time, offering a subsidy to those 

developing pataua plantations. If properly domesticated, the 

Oenocarpus-Jesseniacomplex could represent a substantial contribution as an 

important oilseed crop for tropical regions. The next chapter presents an analysis 

of the costs of installing a mechanical processing mill in a region containing wild 

Jessenia palms. Some of the numbers on which financial assumptions are based 

differ from those in this chapter. This is due to the fdct that the 

industrialization and marketing are as yet still being proposed, and there is little 

historical data to draw upon. Nevertheless, any proposed project must be based upo, 

an economic analysis, and so both sets of numbers aie presented in this book, along 

with their underlying assumptions, to aid in the formulation of any future plans in 

a variety of settings. 
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ADDENDUM
 

The original text from Dugand's publication "Las Palmeras y El Hombre," (1972) 

in which the mistaken annual calculation of 22 kg of oil produced per pataua palm 

(here called milpesos) is presented in the following paragraph. 

"Alos que gusten de nfimeros les interesarA saber que la 
pulpa oleosa del fruto de ]a palmera colombiana Ilamada 
unamo o milpesos (Jesseniapolycarpa), st'parada la 
sen.illa, constituye entre 36 y 39% del peso del fruto 
entero, una vez evaporada la mayor parte de ]a humedad. De 
tal cantidad el 18% o 19% es aceite aprovechable. Por lo 
tanto, de cada kilogramo de frutos enteros, tales como se 
recogen de la t~mara, resultan entre 65 y 70 gramos de 
aceite por termino medio. El peso promedio de los frutos 
t~rmara, excluido el del racimo mismo (o sea el pedinculo y
ramificaciones) es de 13 a 16 kilogramos, siendo el de cada 
fruto moderadamente seco, 8 a 9 1/2 gramos. Cada palmera 
adulta produce por t~rmino medio dos racimos anualmente (a 
menudo hasta tres), o sea unos 30 kilogramos de frutos, de 
los cuales se pueden extraer 22 kilogramos de aceite que 
equivalen a 24 litros, estimando la densidad en 0.915 (ver 
G. Pereira Pinto 1951:71). Dejo a los entendidos en
 
economia la aplicacion de valores comerciales a estos
 
simples datos numtricos."
 

Using his variables, the numbers should appear as follows: 30 kg fruit x 36-39% 

mesocarp content - 10.8-11.7 kg pure mesocarp; 10.8-11.7 kg mesocarp at 18-19% oil 

content - 1.944-2.223 kg pure oil from 30 kg fruit. 
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CHAPTER 3 

MECHANICAL EXTRACTION AND PROSPECTS FOR DEVELOPMENT 

OF A RURAL INDUSTRY 

(G. Blaak*) 

OIL PRICE AND QUALITY 

As discussed elsewhere in this volume, the mesocarp oil from the fruit of the 

seje** palm Jessenia bataua (Martius) Burret and Oenocarpus bacaba Martius 

is highly appreciated in Colombia and neighboring countries such as Brazil, 

Venezuela and Peru. 

The yellow-green oil is used for consumption and by the Indians also for medical 

purposes. The chemical composition of the oil is very similar to olive oil (Olea 

europaea L.) and very different from the pericarp oil of the African oil palm 

(Elacis guineensis Jacq.), as is indicated ia Table 17. 

The unrefined seje oil develops a unique, fragrant, resin-like scent during 

frying. The oil price varied from US$ 3.75/kg in 1980 in the production areas to 

US$ 8.25 in Bogota as compared with US$ 0.65/kg for African palm oil. This high 

price justifies an economic analysis of the exploitation of wild seje palms and an 

analysis of the prospects of seje palm grown as a small-holder plantation crop. 

*Senior Officer Industrial Crops, Food & Agriculture Organization of 
the United Nations, Via delle Terme di Caracalla, 00100 Rome, Italy. 

"Note that in this chapter the Jesseniabataua palm is referred 
to by its local name in Colombia, seje, as this is where the author's 
research has been carried out. 

/ 
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Table 17. Chemical Composition of Mesocarp O11 from Seje, 

Olive and African Oil Palm 

African 

Fatty acid Seje oil Olive oil Palm oil 

Oleic acid 81.9% 83.1% 45.5% 

Linoleic acid 3.4% 3.9% 8.2% 

Palmitic acid 12.0% 9:4% 38.7% 

Stearic acid 0.6% 2.0% 4.3% 
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Relevant information w-is obtained from a small seje oil mill that was designed 

and put in operation by the staff of the Royal Tropical Institute in Amsterdam for 

the Centro de Desarollo Integrado "Las Gaviotas." which is situated in the Llanos 

500 km east of Bogotl. The pilot mill can process approximately 1000 kg fruit per 8 

hours. 

SEJE BUNCH COMPOSITION 

The fruit bunch consists of a rachis to which numerous, long, fruit bearing 

rachillae are attached. The bunches may weigh 30 kg or more. The fruit to bunch 

ratio (total fruit wt/total bunch wt) is around 76% but can be as high as 83%. The 

fruits are round and green when unripe and purple/black when ripe. Each fruit 

contains a hard kernel surrounded by a fibrous white, pink or purple mesocarp. The 

outer layer of the fruit (epicarp) is purple colore't and fairly hard when ripe. A 

summary of fruit analyses of individual bunches from different palms is presented in 

Table 18. 

The mesocarp (pulp) to fruit ratio is on average 41.4% with a range from 

25.5-44.7%. The oil content was determined by solvent extraction of the mesocarp 

and ranged from 14.5-22.6% oil in fresh mesocarp. The percentage oil to fruit 

ranges from 6.6-8.1%. The composite mill sample (Table 18) is an average of 3 

analyses from a large quantity of mixed fruit including some underripe fruit. 

It is obvious that only a low yield can be expected from any proctrqsing method. 

This is in contrast with published figures by the National Academy of Sciences 

(1975), discussed elsewhere in this volume. 
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Table 18. Fruit Analyses of 8 Seje Bunches at Las GavlotasI 

Bunch Fl F3 F4 F5 F7 F8 F29 F30 	 Composite 

Mill 

Sample 

Average fruit 

weight, - gm 9.6 7.1 5.1 9.4 13.5 6.1 6.8 6.2 	 8.5 % 

kernel/fruit 58.1 55.3 57.8 62.5 64.4 57.0 58.6 55.4 	 59.3 

% pulp/fruit 41.9 44.7 42.2 37.5 35.6 43.0 41.4 44.6 	 40.7 

% oil/pulp 17.1 14.5 - 19.3 22.6 18.9 - -	 15.0 

% oil/fruit 7.1 6.6 - 7.2 8.1 8.1 - -	 6.1 

% fiber/pulp 40.5 42.7 - 42.5 42.5 39.7 - -	 46.8 

IAII data are based on fresh weight. 

7L1
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In view of the variability it should be possible to breed in I or 2 generations 

a fruit type with 50% mesocarp, 25% oil to mesocarp and 12.5% oil to fruit. 

INDIGENOUS PROCESSING 

The native oil production method is very simple. Fruit is boiled and the 

mesocarp subsequently separated from the kernels by pounding in a mortar. Steaming 

hot pulp is placed in an elongated, woven, aboriginal "basket," the sebucin. The 

oil is obtained by stretching the sebucan. The oil extraction efficiency is about 

35%. 

CONSIDERATIONS FOR A LARGER SCALE SEJE OIL PRODUCTION 

It is obvious that the sebucdn method of oil extraction is inefficient in spite 

of the very low investment cost in processing equipment made from forest products. 

However, with better pressing equipment the extraction efficiency can be improved 

and the investment in a better press may repay itself in a short time. 

A different argument to promote a small scale seje industry concerns 

socio-economic factors in Venezuela and Colombia. There are very few crops which 

can be considered for remote rural areas. However, the price of the seje oil is 

very high and the profit margins are sufficient to warrant the high transport costs 

from remote areas to the cities. An oil transport cost of 4% of the sales value in 

Bogota is acceptable and would amount to US $ 330 per ton. In the case of palm oil 

from the African oil palm such a transport cost would be prohibitive, because it 
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adds 50% to the price of US $ 650 per ton. The advantage of the present situation 

is the existence of wild seje palms. Initially there is only a need to invest in 

better processing equipment. Small plantations can be considered at a later stage. 

The selection of parent palms for seed to establish small plantations will be easy 

as the indigenous people are aware of the fruit quality differences between various 

seje palms. When the seje palm becomes a cultivated crop, advisory services will be 

needed for nursery procedures, planting distance, choice of land, maintenance and 

improved harvesting techniques. However, the considerable experience in the 

cultivation of other palm crops such as African oil palm, coconut palm, arecanut 

palm and date palm may be usefully applied to seje palm cultivation. 

THE SEJE OIL PILOT MILL AT LAS GAVIOTAS 

Origin of the Seie Oil Mill Concert 

The idea of a seje oil mill originated from a visit of the directors of the 

Centro de Desarollo Integrado Las Gaviotas to the Royal Tropical Institute in 

Amsterdam during March 1977. The construction of a small seje oil mill similar to 

the successful village palm oil mill in West Africa was considered (Blaak, 1980). 

PrQcessini 

The first mill was designed to obtain experience in larger scale processing and 

to formulate from that experience a concept of a mill suitable for remote areas 

(Fig. 9). The equipment discussed in this section is obtainable from International 

Technological Assistance B.Y., P.O. Box 242, Winschoten, The Netherlands. The 

processing pathway is indicated in Table 19. 



Figure 9. The processing mill at Las Gaviotas. 
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Table 19. Processing Pathway For Seje Oil Production 

Fruit stripping from bunches 

Fruit steaming 

Digestion 

Sifting of nuts Nuts are used as fuel or pigs food 

Pressing of the pulp 

Reheating of the pulp--.*-Press cax. is useo as min iue 

Clarification of oil 

Drying of oil 

Filtering of oil 
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Fruit Stripping 

Because of the often substantial distance from the mill, fruits are normally
 

stripped from the bunches in the field. Complete bunches have to be carried in
 

containers, otherwise too much fruit will be lost.
 

Fruit Steaming 

Fruit is steamed in large kettles measuring I x 1 x 2 m made from ordinary 3 mm 

mild steel plate. The kettles are fitted with a perforated plate at 20 cm from the 

bottom and a lid to contain the heat. About 1100 kg fruit can be steamed at a 

time. Steam from a small boiler is blown under the perforated plate and passes the 

fruit mass on top of the perforated plate. The fruit is steamed during the night 

for 8 hours. This means that digestion and pressing can start at the beginning of 

the working day. 

Digestion 

The fruit is placed in a digester with the aim of loosening the mesocarp from 

the kernel and breaking the oil-bearing cells. The digester is a horizontal kettle 

of about 50-60 liters content fitted with a central shaft on which a mixing device 

is mounted. The mixing device requires considerable power and is driven b7 a 5 

horsepower aircooled diesel engine. The engine requires 6-8 1 fuel per day. The 

digester is charged with 11 kg steaming hot fruit through a funnel at the top and 

disch2rged after 5 minutes through a gate at the bottom of the kettle. The digested 

mesocarp is a dark brown-purple, damp, fibrous powder. (Figure IOA) The digested 

kernels remain undamaged and are completely devoid of.mesocarp. 
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IT
 

Figure 10. A. Ti",, digest, -1mesocarp before digested kernels (endocarps) are sifted 
out. B. Loading the steamed, digested mesocarp into the press. 
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Sifting 

The ratio of pulp to kernel is 40/60. Such a mixture cannot be pressed 

efficiently, because the oil-containing pulp is partly pressed in between the 

kernels. However, it is very easy to remove the large, round kernels (5 g average 

weight) from the pulp by sifting through a sieve with 0.5 cm openings. The 

additional advantage of sifting is the increased oil production from the press 

because less useless material is pressed. 

Pulp Pcheating 

The sifted pulp is reheated by steam in a small kettle similar to the 

fruit-steaming kettle before it is placed in the press cage. The viscosity of the 

oil is reduced at a high temperature and this results in a better press efficiency. 

Pressing 

The hot pulp is pressed in a manually operated hydraulic press (Fig. 10B). The 

press cage holds about 40 1. Pressing is continued up to 70 atmospheres (1000 

psi). The temperature of the press cake after pressing is about 80-900 C. One 

tress charge can be handled in 20 minutes. Two press cages are used alternately to 

allow better use of the press, i.e., one cage is discharged and filled during the 

pressing of 'ne other cage. The presshig efficiency as measured over a quantity of 

157 kg pulp is 89%. 

Clarification 

Clarification is the process of oil separation from the press liquid. An 

excellent oil separation was obtained at 75 0 C, when using the large clarification 

tank as a waterbath for the containers with the crude oil from the press. A total 

of 57 1 of press juice was obtained from 157 kg pulp. -From 57 1 of press juice, 

26.5 kg crude seje oil could be obtained within - few hours. 
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Drying of the Crude Oil 

The crude oil is translucent and light green. It is essential to remove the 

water from the oil to prevent hydrolysis of the oil during storage. The oil 

temperature remains constant (105 0 C) during drying and increases rapidly after 

evaporation of the last emulsifi'd water. The oil becomes transparent after 

drying. Seje oil can contain 7.surprisingly large quantity of emulsified water. 

Only 22 kg oil was left after drying from 26.5 kg clarified oil. This is 7.0% 

water in crude oil. The quality of the seje oil from this milling process was 

highly rated by the aboriginal milling personnel. Part of the weU-drained oil was 

stored in a large glass container. This oil was sampled again after sorage for 

three years and still had an excellent flavor indicating its stability of at least 

its organoleptic properties. 

Steam 

A small boiler was used to generate steam for steaming of the fruit and 

reheating of the pulp. 

Experience with the Seje Oil Pilot Mill 

The experience with the pilot plant indicated that seje oil production on an 

intermediate scale is feasible with very simple equipment. The oil extraction 

eff, - iecy could be improved from 35% (sebucan method) to 89% (pilot plant). A much 

smaller oil clarification tank than in a village palm oil mill should be used. A 

small tank of 100 liters will suffice. The best oil separation is obtained by 

static separation without addition of v ater to the press juice. The capacity of the 

digester could be increased by installing z stronger engine of 7-8 horsepower. Th 

press cake is suitable as mill fuel without any further drying and can largely 

replace firewood. The processing of 1000 kg fruit per 8 hours requires 5 laborers 
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RURAL SEJE OIL MILL 

Area to be Served by a Rural Seje Oil Mill 

A concept for a rural seje oil mill can be formulated from the experience gained 

from the pilot plant. A throughput of 1000 kg seje fruit per 8 hours should be 

considered a minimum in view of the overhead costs. Fifty tons of fruit can be 

processed on a 2 shift system during the peak month of production. This means an 

annual throughput of 143 tons of fruit, when 35% of the annual production has to be 

processed within one month. 

The productivity of the forest palms should not be overestimated. A production 

estimate of 30 kg fruit per annum per mature palm (1 - 2 bunches) seems realistic. 

This means that the mill can serve an area with about 4500 - 5000 palms. A rural 

seje oil mill (RSOM) is justified when at least 2300 palms are available to reach a 

break even point of the mill (Table 20). This means that a seje palm grove of 90 ha 

with 25 seje palms per ha will be needed to justify a mill. 

Equipment and Mill Shed 

The equipment should be constructed or asuembled preferably from locally 

available standard materials. The cooking kettle should hold sufficient fruit to 

serve 2 shifts, i.e., 2 tons. One kettle measuring 122 x 122 x 244 cm (standard 4' 

x 8') made from 1/8" mild steel plate, will hold this quantity. It is not justified 

to buy a boiler for this small mill. A brick fireplace has to be installed under 

the kettle. 
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Table 20. Annual Income and Expenditure of a Rural Seje Oil Mill Processing 
I Ton Fruit Per Shift at Optimal Use (143 Tons), 100 Tons and 
Break-Even Point Estimated Under Colombian Conditions In 1980 

Expenditure 143 tons/yr. 100 tons/yr. Break-even point 

65 tons/yr. 

Wages $ 31.25/ton fruit processed US $4,469 US $3,125 US $2,031 

Diesel fuel 8 1/ton processed 572 400 260 

Fruit transport $ 20/ton 2,860 2,000 1,300 

Fruit purchases at $ 62.50/ton 8,937 6,250 4,062 

Maintenance at 5% of $ 29,080 1,454 1,454 1,454 

Loan repayment (10 yrs., 10% interest) 4,750 4,750 4,750 

Total Expenditure US $23,042 US $17,979 US $13,857 

Income 

Extraction rate 5.7%, oil sale price US $30,566 US $21,375 US $13,893 
at mill gate $ 3.75/kg 

Profit US $ 7,524 US $ 3,396 US $ 36 

Profit on Mill Investment 25.9% 11.7% 0.1% 
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The digester and 5 horsepower aircooled diesel engine should be imported. The 

unit requires very little maintenance, and this can be done with locally available 

means. The hydraulic ITA-press has to be imported as well. These presses are very 

reliable as has been proven in West Africa. Spare parts and tools are delivered 

with the press. 

The nut sifter, pulp reheating kettle, clarificatiun tank and water tank can be 

made from local materials. The mill building could be an open shed of 8.5 x 8.5 m. 

Hardwood, bricks or construction metal can be used for the building, depending on 

which of these options is the least expensive. The roof can be covered with 

galvanized iron or tiles. A concrete tile floor is convenient but not essential. A 

layer of compacted laterite is also suitable as has been observed in practice. The 

two fireplaces, one for the kettle and one for the pulp reheating and clarification, 

can be connected to one chimney. 

Costs of a Rural Seje Oil Mill 

The costs of an RSOM depend on many factors. However, a realistic breakdown 

(1980 costs) would be as follows: 

Imported equipment cif (press and digester plus engine) USS 17,000 

Locally produced or obtainable equipment (fruit steaming 

kettle, kernel sifter, reheating kettle, clarification 

tank, water tank and a simple 200 kg bascule) 4,500 

Foundation for equipment 750 

Bits and pieces 500 

Local transport costs for equipment and building materials 1,000 

Open mill shed of 8.5 x 8.5 m at S 3/sq. ft. 2,330 

Supervision by local personnel 

TOTAL COST US$ 29,080 
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Personnel Requirements of an RSOM 

The personnel requirements for an 8 hour shift are. 

Supervisor (supervision and clarification of press juice) US$12.50 

Fireman 3.75 

Filling and emptying of digester 3.75 

Sifting and reheating of pulp 3.75 

Filling and emptying of press cages 3.75 

Pressing 3.75 

TOTAL MILL WAGES PER SHIFT US $31.25 

Total number of employees per shift is 6. Wages are according to Colombian rates. 

ECONOMIC ANALYSES 

General Considerations 

It is assumed that mill employees are only employed in milling as part of their 

means of existence as is also the case in the village palm oil mills in West 

Africa. The following studies are based on figures valid in the rural areas of 

Colombia. A conversion rate of 40 Colombian pesos to I US dollar has been used in 

the analyses presented in Table 20. 

Income and Expenditure 

Optimal use will be made of the mill when 143 tons of fruit can be processed per 

year. During the peak season of production 2 tons fruit will be processed per day, 

i.e., 50 tons per month when milling takes place on 25 days. However, it is not 

expected that the mill will be used optimally. An analysis has been presented when 

'P
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using the mill at 70% capacity, i.e., 100 tons/yr. A third analysis has been done 

to determine the break-even point. The mill can also be used for the production of 

pericarp oil from the cucurita palm (Maximiliana maripa (Correa de Serra) Drude) 

and the oil palm (Elaeis guineensis). However, loan repayment is fully charged 

against the seje oil production (Table 20). 

The purchase price of the fruit could be raised from $62.50 to $75 per ton when 

the mill is used at full capacity. In that case, the profit on mill investment will 

drop from 25.9 to 19.7% and from 11.7 to 7.4%, when milling at 70% capacity. 

Prospects of a Seje Palm Plantation 

As discussed in Chapter 2, there are various reasons to consider the 

establishment of small seje palm plantations. The fruit quality could be improved 

by using the best forest palms as seed parents. The harvest and transport costs can 

be reduced because the wild palms are frequently very tall and widely scattered. By 

good agronomic practices it should be possible tn double the yield as has been 

observed in other palm crops. 

A seje plantation could be planted at 200 palms/ha (7 x 7 m2 planting). The 

production per palm can possibly be raised to 60 kg/palm by the application of 1.5 

kg fertilizer per palm per year. A plantation of 12 ha of palms will then produce 

about 146 tons fruit. This is sufficient to justify the construction of a small 

mill. 

A dramatic improvement in oil production can be obtained without any extra costs 

in investment or processing by improving the percentage oil to fruit. An increase 

of the mill extraction from 5.7% to 7%almost doubles the profit, as can be verified 

by insertion in Table 20 an oil extraction of 7% instead of 5.7%. An improvement of 
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this order of magnitude should be possible without any problems in view of the high 

heritability of fruit characteristics in other palm species and the variability 

observed within the seje palm populatioft. 

DISCUSSION 

It may be difficult to find many areas ',ith large concentrations of wild seje 

palms that justify a rural seje oil mill. However, the seje palm seems an excellent 

cash crop for the more remote parts of the Llanos of Colombia. A seje palm 

plantation will provide a regular source of income in view of the perennial nature 

of the crop. The plantation and mill labor requirements are low. The high value of 

the oil permits high transport costs to the consumer areas. The technology involved 

in efficient oil extraction is relatively simple. The returns on the mill 

investment seem sufficiently high to ensure bank loans. The economic analyses 

contain a number of variables that cannot be estimated exactly. However, the 

approximate size of operations can be estimated. No big nucleus estates and large 

complicated oil mills are needed to enable large scale seje cultivation. 

Cultivation could be started by an individual farmer planting 12 ha or by a group of 

5-7 farmers who plant 1-3 ha each. The rural seje oil mill can also be used for the 

production of the cucurita palm (Ma.ximiliana maripa)which occurs in greater 

numbers than the seje palm in some areas. The cucurita pericarp can contain much 

more oil than reported in the literature (Hernandez, 1977). The palm is more 

prod-, -tive than the seje palm and bears earlier in the season. The mill use could 

be extended over more days and this will spread the overhead cost over a bigger 

throughput and will also lead to a better exploitatior of the forest. 
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Since cucurita oil would be a newcomer in the edible oil market, no price can be 

estimated for the oil. However, soap from cucurita oil is very easy to prepare and 

has excellent foaming properties. The orange oil has a peppery flavor. 
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CHAPTER 4. BOTANICAL CLASSIFICATION 

TAXONOMIC HISTORY 

The genus Oenocarpus was first described by Martius in HistoriaNaturalis 

Palmarum (1823). He included five species: 0. distichus. 0. bataua, 

0. bacaba,0. minor and 0. circumtextus. The genus Jessenia was described 

by Karsten (1857), and a single species, J. polycarpa, was included. The two 

genera were maintained as distinct from each other through a number of publications 

in the nineteenth century, until Burret (1928) re-evaluated the two genera and 

studied the original material of Martius, as well as new material of 0. bataua 

sent him from Manaus. He correctly concluded that 0. bataua was really in t6,e 

genus Jessenia, and made the new combination Jesseniabaiaua(Martius) 

Burret. The other species in Oenocarpus were left as originally place by 

Martius. 

There has been much confusion as to the proper nomenclature of these palms. 

Despite recent taxonomic works by Balick (1980; 1986), it is not unusual to find 

past errors discussed in contemporary works. This chapter summarizes the most 

recent taxonomic information presented in the previously-mentioned citations. Table 

21 indicates the major subdivisions and component taxa in this complex. 

It is often difficult in the field and laboratory to distinguish between the two 

genera. Some workers use Oenocarpus to refer to the whole complex (e.g. Wessels 

Boer, 1965, 1971, 1972). Neverthe,-ss, it is clear that major uniform differences 

between Oenocarpus and Jessenia can be found, and these are presented in 

Table 22 that follows. 
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Table 21. Major Subdivisions and Component Taxa in The 

Oenocarpus-JesseniaComplex 

Oenocarpus 

Subgen. I. Oenocarpus 

1. 0. distichus 

2. 0. discolor 

3. 0. tarampabo 

4. 0. bacaba 

5. 0. macrocalyx 

6a. 0. mapora subsp. mapora
 

6b. 0. mapora subsp. dryanderae
 

7a. 0. minor subsp. minor
 

7b. 0. minor subsp. intermedius
 

Subgen. II. Oenocarpopsis 

8. 0. circumtextus 

Jessenla 

9a. J. bataua subsp. baaua 

9b. J. batauasubsp. oligocarpa 
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Table 22. A Summary of Essential Morphological Differences 

Between Oenocarpus and Jessenia 

Oenocarpus 

Solitary to caespiose, medium to 
large, slender to stout palms. 

Pinnae regularly inserted along the 
rachis in a single plane to irregularly 
grouped and inserted at various angler 
to the rachis. 

Lower surface of pinnae slightly 
vestite or covered with whitish w.x, 
trichomes, if any, few and hairlike 

Leaf sheath with strawlike or 
wiry fibers to ca. 30 cm lorg. 

Staminate flowers with 6 stamens. 

Anthers with connective not produced, 
filaments reflexed, 

Endosperm homogenous. 

Jessenia
 

Solitary, always stout, large palms. 

Pinnae regularly inserted along the 
rachis in a single plane. 

Lower surface of pinnae with peltate to 
sickle-shaped to doubly-sickle shaped 
trichomes. 

Leaf sheath with thin, short hairlike 
fibers and stout knitting-needlelike 
fibers to I m in length. 

Staminate flowers with 7-20 stamens. 

Anthers with connective produced, 
filaments not reflexed. 

Endosperm ruminate 
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tAXONONIC KEY TO THE GENERA AND SPECIES 

The taxonomic key that follows is modified from Balick (1986), and is based on 

rieldwork and herbarium studies of this complex throughout its entire range. Short 

Jescriptions of each species are intended to facilitate a determination of species. As 

:he present volume is intended as a guide for the domestication of these palms, the 

)otanical descriptions have been shortened considerably. More complete descriptions 

Ippear in Balick (1986). Localities of all known collections are included, as this 

nformation is vital for germplasm collection efforts. Distribution maps for the species 

ire presented in Chapter 5. 

,ey 	 To The Genera and Subgenera In the Oenocarpus-JesseniaComplex 

Seeds with homogenous endosperm; staminate flowers with 6 stamens; pinnae lacking 

trichomes abaxially or trichomes, if present, needlelike or hairlike. 

(Oenocarpus) .............................. 	 .... 2
 

2. 	 Trunk smooth in adults; pinnae linear-lanceolate to somewhat broadly 

linear-lanceolate at center of rachis and lacking a significant acumen; peduncle 

of in! lorescence short and stout; peduncular bract opening along entire length and 

falling away (subgen. Oenocarpus)...................... 3 
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2. 	 Trunk covered with a fibrous reticulum, even in adult stige; pinnae 

ovate-oblong or oblong-lanceolate at center of rachis, terminating apically 

in a long narrow acumen 10-22 cm long by 2-3 mm wide; peduncle of 

inflorescence long and slender; peduncular bract opening along about 

one-half its length and persistent (subgen. Oenocarpopsis,consisting of 

a single species, 0. circumlextus). 

1. 	 Seeds with ruminate endosperm; staminate flowers with (7-)9-20 stamens; pinnae 

covered abaxially with peltate to sickle-shaped or doubly sickle-shaped 

trichcm es (Jessenia).................... 11. 

3. 	 Leaves distichously arranged; solitary palms. Brazil, Bolivia, and 

perhaps Venezuela. 

4. 	 Stems thick, 13-24 cm in diameter, central pinnae acute to 

acuminate, 0.7-1.15 m long, 3.5-5.5 cm wide. Brazil (Maranhao, 

Mato Grosso, Parl and possibly Minas Gerais), and perhaps Venezuela 

(Bolivar). 

5. 	 Pinnae lanceolate-acute, dark green abaxially, a small swelling 

present at insertion; petals of staminate flowers oblong-obtuse. 

Brazil (Mararnho and Part) and perhaps Venezuela (Bolivar) 

................. 1. Oenocarpus distichus.
 

http:0.7-1.15
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5. 	Pinnae lanceolate-acuminate, glaucous abaxially, inserted directly into 

rachis with no swelling; petals of staminate flowers lanceolatp.-acute. 

Brazil (Mato Grosso, Maranhio and possibly Minas Gerais) ...... 

................. 	 2. Oenocarpus discolor.
 

4. 	 Stems slender, less than 13 cm in diameter; central pinnae very narrowly 

acuminate, 40-50 cm long, 2 cm wide. Brazil (Rondnia) and Bolivia 

(Beni) ............. 3. Oenocarpus tarampabo. 

3. 	 Leaves spirally arranged, solitary to caespitose palms. Costa Rica, Panama, 

Colombia, Guyana, Surinam, French Guiana, Ecuador, Brazil, Peru and Bolivia. 

6. Axis of inflorescence distal to peduncular bract scar greater than 

4.5 cm long; pinnae either grouped on the rachis or more or less
 

regular with an occasional grouping of 2-3, usually at midleaf.
 

7. Rachillae 100-200 or more, usually longer than 80 cm; ripe fruit
 

globose to globose-elongate; pinnae mostly in groups along much of
 

the rachis, except near the apex. Much of the northern half of
 

South America, to an altitude of ca. 1000 m............
 

..................... 4. Oenocarpusbacaba.
 

7. 	 Rachillae fewer than 100, 75 cm or less in length; ripe fruit 

ellipsoid-acute to subovoid; pinnae usually (although not always) 

regularly arranged except for a few and these often at midleaf. 
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8. 	 Ripe fruit 1.5-1.7 cm long (not including cupule), by 1.1-1.2 

cm wide, e!:ipsoid-acute. Brazil (Amazonas) .......... 

................. 5. Oenocarpus macrocalyx.
 

8. 	 Ripe fruit 1.8-2.9 cm long (nut in:luding cupule) by 1.4-2.25 

cm wide, ellipsoid to ovoid. Much of the northern half of 

South America, Pananir. and Costa Rica, to an altitude of 1000 m 

....... ......... 9
 

9. 	 Abaxial surface of pinnae generally devoid of solitary and 

tufted, twisted trichomes between the intermediate veins, 

these, if present sparsely placed only on the intermediate 

veins; ripe fruits 1.8-2.5 cm long (not including cupule) by 

1.4-2.0 cm wide. Costa Rica, Panama, and throughout much of 

the v.o.ihern half of lowland South America ......... 

........ 6a. Oenocarpus mapora subsp. mapora. 

9. 	 Abaxial su:face of pinnae densely covered with silvery, 

solitary and tufted, twisted trichomes between and on the 

intermediate veins; ripe fruits 2.3-2.9 cm long (not 

including cupule) by 1.75-2.25 cnr wide. Colombia: 

Valle--Buenaventura and immedirlT' vicinity ..........
 

....... 6b. Oenocarpus mapora subsp. drymderae.
 

6. 	 Axis of inflorescence distal to peduncular bract scar less than 4.0 

cm long; pinnae mostly regularly inserted along the rachis, rarely 

with an occasional grouping of 2-3. Brazil (Amazonas and Parl) and 

elscwhere? ................ 7. Oenocarpus minor.
 

http:1.75-2.25
http:1.4-2.25
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10. 	Stems solitary; axis of inflorescence distal to peduncular bract 

scar 1.3-2.1 cm long, 0.9-1.9 cm wide at scar; rachillae 25-35. 

Brazil (Amazonas and Parl) and elsewhere? . . . . . . . . . . . . 

........... 7a. Oenocarpus minor subsp. minor.
 

10. Stems caespitose; axis of inflorescence distal to peduncular 

bract scar 1.5-4.0 cm long, 1.8-2.4 cm wide at scar; rachillae
 

54-72. Brazil (Amazonas and Pard) and elsewhere? .......
 

........ 7b. Oenocarpus minor subsp. intermed;us.
 

11. 	 Pinnae covered with many trichomes on abaxial surface;
 

rachillae uniformly tapering gently throughout; pistillate
 

flowers usually 40-90, borne on proximal 40-60% of
 

rachilla; staminate 0lowers ca. 4-7(-8) mm long, stamens
 

(7-)9-20. Panama and the Amazon and Orinoco Valley, Andean
 

foothills, and Pacific coastal territory ..........
 

........ 9a. Jesseniabataua subsp. bataua.
 

11. 	 Pinnae with whitish waxy covering on abaxial surface,
 

trichomes generally few and scattered, ;achillae thickened
 

proximally on portion bearing pistillate flowers;
 

pistillate flowers usually 3-54 in number, borne on
 

proximal 10-25% of rachilla; staminate flowers ca. 4-5 mm
 

long, stamens (7-)9-I0( I1). Restricted to northern and
 

northeastern Venezuela, Trinidad, Guyana, and Surinam...
 

...... 9b. Jessenia baiauasupsp. oligocarpa. 
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CAPSULAR DESCRIPTIONS OF THE SPECIES 

Brief descriptions of the species and subspecies in this complex are presented 

on the pages that follow. Note that as some of the palms are poorly known, certain 

descriptions are lacking information on essential characters. This volume is not 

intended to be a taxonomic work. To clarify some of the misunderstanding of the 

taxonomy, synonyms are listed under currently accepted names. Under the section on 

representative specimens, additional data is included as a guide to germplasm 

recollection. Whether a palm was collected in fruit, young fruit or inflorescences 

is indicated by fr, yfr or fl respectively. Herbaria from which the specimen was 

borrowed or where it was studied are indicated in parentheses following the 

collector and number. These codes conform to the abbreviations presented in Index 

Herbarioru'n(Holmgren et al., 1981), the standard guide to the world's herbaria. 

I. Oenocarpus distichus Martius, Hist. Nat. Palm. 2:22-23, t. 22-23. 1823. 

Trunk solitary, 10-20 m high, 13-25 cm in diameter. Leaves 9-15, 

distichcus; sheath ca. 70-95 cm long; rachis 3.5-5 m long; pinnae 89-109 per side, 

inserted at regular intervals at apex, irregularly arranged towards middle and base 

either singularly or in groups of 2-7 at various angles to the rachis; middle pinnae 

0.7-1.15 m long x 3.5-5 cm wide. Inflorescence with primary axis distal to 

peduncular bract scar 25-35 cm long, 2.6-3.5 cm wide at scar; rachillae 69-186, ca. 

0.9-1.2 m long. Staminate flowers with ca. 4 mm long petals. Fruit globose to 

somewhat globose-elongate when mature, 1.8-2.1 cm long (including cupule), 1.4-1.6 

cm wide, 2-3 gins when mature; mesocarp pulpy, greenish to purple. 

Distribution: Known mainly ftom ParA and Mdranhio, Brazil; possibly in 

Bolivia and Venezuela (Figs. I1, 12). 

http:0.7-1.15
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Representative Specimens: BRAZIL. Par' Belim, rear of Instituto farm, fr, 26
 
Nov 1946, Rain 341 (BH); Santar~m-Cuiabi highway, BR 163, km 878 from Santarem,
 
Cachoeira do Curua, Serro do Cachimbo, 4 Nov 1977, Balick et at. 910 (BH, ECON, MG,
 
NY), km 876 from Santarem. fr, 6 Nov 1977, Balick et al. 915 (ECON, MG, NY), km 1231
 
from Santarem, 17 Nov 1977, Balick et a. 930 (ECON, MG, NY).
 
CULTIVATED. Brazil. Pord" Belkm, EMBRAPA Station, 13 Dec 1977, Balick & Rosa 957
 
(ECON, MG).
 

2. 	Oenocarpus discolor Barbosa Rodrigues, Palm. Mattogrossenses, 8 t. 3. 1898. 

Trunk solitary, ca. 8 m high, ca. 15 cm in diameter. Leaves ca. 0, 

distichous; petiole ca. 1.2 m long; rachis ca. 4-5 m long; pinnae inserted at 

regular intervals at apex, irregularly arranged towards middle and base in groups of 

2-6 at variou, angles to the rachis; middle pinnae ca. 1.2 m long x 5.5 cm wide. 

Inflorescence poorly k. wn; rachillae ca. 50 cm long. Staminate flowers with ca 

3.25 	rm(?) long petals. Fruits unknown. 

Distribution: Mato Grosso, Maranhio, and possibly in Minas Gerais, Brazil. 

Representative Specimens: No specimens are known to exist. 

3. 	Oenocarpus tarampabo Martius, Palmet. Orbign. 12, t. 8, fig. 3, t. 18b. 

1847. 

Trunk solitary, 7-9 m high, 13-14 cm in diameter. Leaves 9-15, distichous; 

sheath ca, 60 cm long; rachis 2-2.5 m; pinnae ca. 60 per side, inserted at various 

angles to the rachis in groups of 2-5; middle pinnae 1-1.5 m long x 3.2-4.6 cm wide. 

Inflorescence with primary axis distal to peduncular bract scar ca. 10 cm long; 

rachillae ca. 30-40 cm long. Fruit subglobose when mature, ca. 1.5 cm in diam, 
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Ap 

Figure 11. A stand of cultivated Oenocarpus distichus in Bel6m, Brazil. 
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Figure 12. Panicle of Oenocarpusdistichus with ripe fruit. 
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Figure 13. Oenocarpus tarampabo in a primary forest remnant in Beni, Bolivia. 
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Distribution: Beni, Bolivia and Rond~nia, Brazil (Fig. 13). 

Representative Specimen: BOLIVIA. Beni, Prov. Mamore, Estancia Dolores, 4 km N 
of San Joaquin. 19 Aug 1982, Balick et at. 1451 (NY, LPB). 

4. 	 Oenocapus bacaba Martius, Hist. Nat. Palm. 2:24-25. t. 26. 1823. 

- 0. bacaba var. xanthocarpaTrail 

00. baccaza ex Cuervo-Marquez 

- 0. hoppii Burret 

- 0. grandis Burret 

a 0. bacaba var. bacaba ex Wessels Boer 

- 0. bacaba var. grandis (Burret) Wessels Boer
 

- 0. bacaba var. parvus Wessels Boer
 

Trunk 	solitary, 8-20(-25) m high, (12-)15-25 cm in diameter. Leaves 7-17, 

spirally arranged; sheath ca. 0.75-1.10 m long; petiole 0.6-1.0 m long; rachis 

3.5-6.0 m long; pinnae 75-117 per side, inserted-at regular intervals at apex, 

irregularly arranged towards middle and base either singularly or in groups of 

2-6(7) at various angles to the rachis; middle pinnae (0.7-)0.9-1.6 m long x 3-7 cm 

wide. Inflorescence with primary ax s distal to bract scar (7.5-) 15-40 cm long, 

(2.4-) 3.5-10 cm wide at scar; rachillae 113-200(-230), (55-)80-120(172 ) cm long. 

Staminate flowers with ca. 3-5 mm long petals. Fruit globose to somewhat 

globose-elongate when mature, (1.5)1.6-2.1(2.2) cm long (including cupule), (1.2-) 

1.4-2.1 	cm wide, (1-)3-6 gm when mature, mesocarp pulpy, light purple. 

http:0.75-1.10
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Distribution: Amazon and Orinoco Valleys in Colombia, Venezuela, Guyana, 

Surinam, French Guiana, Peru and Brazil (Fig. 14). 

Representative Specimwns: COLOMBIA. Amazonas-Vaupds: Rio Apaporis, entre los
 
Rios Kananari y Pacoa, alt. 250 m, fr, 1-15 Dec 1951, H. Garcia-Barriga 13914 (US).
 
Meta: about 20 km SE of Villavicencio, alt. ca. 500 m, fr. 17 Mar 1939, Kilij
 
3427 (US). Vichada: San Luis, 2 hours by car from Las Gaviotas, Ir, 18 May 1978,
 
Balick & Vargas 1201 (ECON, COL). Vaup~s: Cabo Cuduyarl, tributary of Rio Vaup~s,

alt. 200 m. fl, 15 Oct. 1939, Cuatrecasas 7221 (COL, U.1;1; across from La Maicarena,
 
Rio Vaup~s, upriver from Mitu, fl, 9 Jul 1976, Zaiucchi et al. 1815 (ECON, COL).
 

VENEZUELA. Amazonas: near Macuruco, river above Santa B~rbara del Orinoco, fr, 
29 May 1975, Berry 791 (BH, VEN); near Rio Manapiare at camp at Caio Santo, fl, 7 
Nov 1975, Berry 1655 (BH, VEN); Santa Barbara del Orinoco Experimental Station, 1-2 
km S of Trapichote, alt. 130 m, 26 Feb-12 Mar 1976, Berry & Chesnev 2118 (BH, VEN); 
Cerro Duida, SE slopes along Cano Negro, tributary of Cano Iguapo, alt. 260 m, fl, 
28-29 Aug 1944, Stevermark 56066 (F); Sierra Parima, vicinity of Simarawochi, Rio 
Matacuni, 6-7 km W of Venezuela-Brazil frontier, 18 April-23 May 1973, Stevermark 
107569a (BH, VEN); near Puerto Ayacucho between airport and Rio Cataniapo, young fr, 
25 Jul 1967, Wessels Boer 1875 (U); near San Carlos de Rio Negro, fr, 18 Jan 1968, 
Wessels Boer 2276 (U); Brazo Casiquiare near Solano, 8 Feb 1968, Wessels Boer 2408 
(U); Yavita, alt. 128 n, f!. 1942, Williams 14129 (F, VEN); San Carlos de Rio Negro, 
alt. 100 n, 28 Feb 1942, Williams 14521 (US, VEN); Capihuara, Alto Casiquiare, alt. 
120 m, fr, 27 May 1942, Williams 15586 (US, VEN). Barinas: 20 km N of Barrancas, 
Mun. Cruz Paredes, Dist. Obispos, alt. 300-600 m, fr, 29 Mar 1972, Marcano-Berti & 
Torres-Lezama 3002 (VEN). Bolivar. near EP Palmar, alt. ca. 75 m, yfr, 24 Jun 1967, 
Wessels Boer 2080 (U). Delta Amacuro: lower Orinoco, Catalina, May 1896, R1sby & 

irei (M, NY, US). 

GUYANA. East Berbice-Corentyne: Corentyne River, Mataroo Swamp, fl, fr, 12 Oct 
1880, Im Thurn 3 (K); Corentyne River, fl, Jul 1880, knman 521 (FDG, K). 
Mazaruni.-Potaro: Mazaruni Station, 16 Aug 1940, For. Dent. Fid. no. F542 (K, NY), 
seedling, 25 Jan 1944 For. Dept. Fld. no. F1558 (K); Potato Road, km 37, seedling, 
28 Sep 1951, For. Deot. Fid. no. 3089 (K); basin of Cuyuni River, Essequibo 
tributary, about 240 km from mouth, fr, 21-26 Nov 1937, Smith 2584 (A, F, K, NY, P, 
U, US). 

SURINAM. Brokopondo: village of Brokopondo, fl, 6 May 1965, van Donselaar 2365 
(U); near Powakka, 8 Oct 1962, Wessels Boer 157 (U); Afobaka Road, km 81 S of 
Paramaribo, fr, 18 Dec 1962, Wessels Boer 361 (U); near Berg en dal, fr, 19 Dec 
1962, Wessels Boer 390 (U); Brownsberg, Mazaruni top, 4 Feb 1963, Wessels Boer 620 
(U). Marowijne: Apetina on Tapanahoni River, ca. 100 m, 5 Jul 1977, Mooee l, 
10319 (BH); Gonini River, I Nov 1962, Wessels Boer 253 (U); Lawa River, 3 Nov. 1962,
Wessels Boer 265 (U); Afobaka, without date, Wessels Boer 358 (U); Mapane region, 
Camp 8, fr, 9 Jan 1963, Wessels Boer 473 (U); Oelemaii airstrip near Brazii border, 
fr, 16-19 Mar 1963, Wessels Boer 905 (U); near Oelemari, fr, 19-20 Mar 1963, w jgej 
Boer 1014 (U). Nickerie: Palaime Creek, fr, 19-22 Feb 1963, Wessels BIoer '709 (U). 
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Fig. 14. Oenocarpus ba-aba in Brazilian Amazonit. 
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Saramacca: Stondansi, upper Nickerie, yfr, 9 Dec 19652, Wessels Boer 333 (U); hill 
near right branch of Coppename River, fl, fi. without date, Wessels Boer 1379 (U). 
Suriname: S of Paramaribo, Near Mijnzrrgweg, fr, fl, 19 Nov 1962, Wessels Boer 283 
(U). 

FRENCH GUIANA. Charvein, fr, 28 Jan 1914, Benoist 693 (P); Karounany, fr, 1855, 
Sagot 851 in Dart (P). 

BRAZIL. Amazonas: Tefe, fr, 25 Sep 1947,Black 47-1522 (IAN); Manaus, Campo 
Salles, fr, Oct 1926, Huebner 83 (B); Experimental Station at Mazagao, Ilha das 
Barreiras, fr. i7 Jan 1956, Ledo ,x 56-1502 (IAN); Reserva Florestal Ducke, km 26 on 
Manaus-Itacoatiara Highway, fr, 6 Sep 1966, Prance et al. 2187 (BH, INPA, NY). 
Par;: B~a Vista on ihe TapajL:s River, fl, May-June 1929, Dahlisren & Sella 131 (F); 
lower Trnrnbetas, Achpicd Lake, fr, fl, 20 Sep 1910, Ducke 10973 (MG). 

CULTIVATED. BRAZIL. Pank Botanical Garden of Museu Paraense Emilio Goeldi, 
cult. pl. no. 108, 1c 1977, Balick 966 (ECON). 

5. 	Oenocarpus macrocalyx Burret, Notizbl. Tjot. Gart. Berlin-Dahlem 11:1043, 
1934. 

Trunk to 30 m tall, habit and stem diameter unknown. Leaves spirally 

arranged (?); sheath ca. 45 cm long; petiole and rachis ca. 2.9 m long; pinnae 

numerous; usually inserted at regular intervals and all in the same plane but some 

grouped in pairs and inserted at various angles to the rachis; middle pinnae to 75 

cm 	long x 2.5 - 3.5 cm wide. Inflorescence with primary axis distal to peduncular 

bract scar 4.5 -5 cm long x ca. 1.6-1.8 cm wide at scar: rachillae ca. 44, 26-44 cm 

long. Flowers unknown. Fruit ellipsoid-acute when mature, ca. 1.3-1.7 cm long 

(including cupule), 1-1.2 cm wide, weight unknown; mesocarp pulpy, color unknown. 

Distribution: Known only from Amazonas, Brazil. 
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Representative Specimens: BRAZIL. Amazonas: Livramento near border of Mato 
Grosso, Jan 1932, EorD 1155 (B-Type). Mun. HumaytA, between Rio Livramento and Rio 
Ipixuana, fr, 7-18 Nov i934, Krpkoff 7052 (CA, BH, F, K, LE, MO, NY, U, US). 

6. Oenocarpu"' mapora Karsten, Linnaea 28:274. t. 55. 1857. 

Trunk caespitose to more rarely solitary, 3-16(25) m high. (2-12 per 

cluster), 9-15 cm in diameter. Leaves 6-8 per coma, spirally arranged, &heath 45-95 

cm long; petiole 15-95 cm long; rachis (.95)2.8-5.5 m long; pinnae 60-71+ per side, 

inserted at rugular intervals and all in the same plane at apex, cften morc or less 

irregularly arranged towards center and base, either singularly or in groups of 2-4 

at various angles to the rachis; middle pinnae 0.6-1 m long x 3.5-5.5(-7.8) cm 

wide. Inflorescence with primary axis distal to peduncular bract scar 6-20 cm long, 

1.9-4.75 cm wide at scar; rachillae ca. 64-98, 36-73 cm long. Staminate flowers 

with 3-4 mm long petals. Fruit ellipsoid to ovoid when mature, 2.2-2.9 cm lon)g (not 

including the cupule), 1.4-2.25 cm wide, weight unknown, mesocarp pulpy, lavender to 

purp!e. 

6a. Oenocarpus mapora Karsten subsp. mapora 

- Oenocarpusmulticaulis Spruce 

= Oenocarpus haebneri Burret 

- Oenocarpus panamanus Bailey 

Distribution: A widespread subspecies occurring in Costa Rica, Panama, and 

throughout much of the northern half of South America, up to an altitude of about 

1000 m (Fig. 15). 

http:1.4-2.25
http:1.9-4.75
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Fig. 15. A specimen of Qenocar pus mapora subsp. mapora growing next to a 
home in the Lianos of Colombia. 

C,
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Representative Specimens: COSTA RICA. Puntarenas: S of Rio Terraba, E of 
Palmar Sur near sea level, 11 Mar 1953, Moore 6541 (BH). 

PANAMA. Darien: Uriti River, fr, without date, Duke & 8ristan 219 (MO); 
vicinity of La Palma, alt. 0-50 m, Jan & Feb 1912, Pittier 5484 (US). Panama:
 
Arraijdn, 15 Jun 1923, Maxon & Cook 7034 (US); along El Llano-Carti Road, 16-1F.5 km
 
by road N of Pan American Highway at El Llano, alt. ca. 400-450 m, fr, 28 Mar 1974,
 
Nee & Tyson 10979 (MO). Canal Zone: Barro Colorado Island, Shore S, 9 Jun 1931,
 
Bailev & Baile, 75 (BH); Barro Colorado Island, fr, 2 Sep 1929, Banghamr 554 (A, US);
 
forest reserve near crossing of Cruces trail and Madden Dam Road, fr, 29 Jun-12 Jul
 
1940, Bartlett & Lasser 16407 (MICH); Juan Mina, fr, 22 Jun 1923, Cook & Martin 39
 
(US); Barro Colorado Island, Frijoles, seedlings, 13 Jul 1923, Cook & Martin 58
 
(US); Las Cascades plantation beyond Summit, seedlings, 14 Jun 1923, Cook 7101 (US),
 
fl, 11 Apr 1925, Cook s.n. (US), Barro Colorado Island, Fred Miller Trail 360, fl, 6
 
Dec 1967, Croat 41 i9 (MO), Gross Trail 260, S side *trail, fl, 16 Dec 1967, C=
 
4366 (MO), Snyder-Molino Trial 290, yfr, 9 Apr 1968, Croat 4537 (MO), shoreline from
 
SW edge of Pefila Blanca Point to W edge of first deep cove (central cove), young fr,
 
23 Apr 1968, Croat 5042 (MO), AVA Trail 1650, fr, 11 May 1968, Croat 5503 (MO),
 
along sandy beach NW of Colorado Point, 13 May 1968, Croat 5527 (MO), in and around
 
clearing, seedlings, 12 Sep 1968, Croat (MO), Snyder-Molino Trail 325, fl, 22
 
Feb 1969, Croat 809. (MO), Armour Trail 2600, 14 Mar 1969, Croat 8646 (MO), forest
 
across stream from Sinith house, 26 Mar 1970, Croat 9126 (MO), Zetek Trad 195,
 
seedling, 22 Jun 1970, Croat 15977 (MO), N of Snyder-Molino Trail 200, seedling,
 
July 1970, Croat 1!187 (MO); drowned forest of Rio Puente, near junction of Rio
 
Chagres, alt. 66 m, fl, 7 Dec 1934, Dodge et al. 16827 (BH, US); Barro Colorado
 
Island, fr, 18 Aug 1927, Kenover 169 (US); railroad relocation between Gorgona and
 
Gatun, alt. 10-50 m, 7 Jan 191.1, Pittier 2293. 2295 (US); around Las Cruces, alt.
 
20-100 m, 1 Feb 1911, Pittier 2628 (US); Barro Colorado Island, fr, 2 Sept 1929,

Salvoza 954 (A). 

COLOMBIA. Antioquia: Porcesito, Valley of Rio Medellin, alt. 110 mn, fl, 19 May 
1946, lodge 6863 (BH. GH); Petias Blancas, fl, 29 Apr 1926, Juzeoczuk &Voronow 4636 
(LE), fl, 5 May 1926, J.uzeDczuk 4709 (LE), fl, 25 Apr 1926, Woronow & Juzenczuk 4537 
(LE). Caqueti: Hetucha near Rio Orgeguaza fl 30 Jul 1926, Wcronow &Juzepczuk 6320 
(LE). Choc6: Cabo Marzo, 13 Sep 1970, Moore ;t al. 9873 (BH). Meta: Cabuyaro, 
Jan 1937, H. Garcia-Barriva 5103 (US); SE of Villavicencio, fr, without date, Kjni 
34275 (US). Nariho: delta of Rio Mira, near Tumaco, sea level, fl, June 1966, 
Schulz & Rodriguez P, 492 (U), fr, June 1966, Schulz & Rodrigues P. 502 (U); Nor:e 
de Santander. Bellavista on pipeline fl, alt. ca. 830 m, 15 Sep 1946, Foster A 
Foster 1.72 (GIH); Petr6lea, beginning of pipeline, ca. 60 m, fr, 24 Sep 1946, Foster 
& Foster 1785 (BH, GH). Vaupis: selve entre Calamar y San Jos6 del Guaviare, alt. 
240 m, fl, 1 Nov 1939, Cuatrecasas 7368 (US). Vichada: Guai-amayas, fr, 26 Jul 
1976, Balick & Hovos 76-19 (COL, ECON); Tropochera, Las Gaviotas, fr, 9 May 1978, 
lalick & VargaUI2. (COL, ECON). Santander. Puerto Wilches and vicinity, alt. 100 
m, 28 Nov-2 Dec 1926, KilliD & Smith 14808 (GH, NY, US); km 16 between Puerto 
Wilches and Puerto Santos, alt. 110-115 m, 29 Nov 1926, Killi & Smith 14845 (A, NY, 
US); Puerto Wilches, between La G6mez and km 80 of Atlantic railroad, al.. 100-200 
m, 19 Apr 1960, Romero Castafeda 8313 (MO, NY). 
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VENEZUELA. Apure: Reserva Forestal San Camilo, S of San Camilo (El Nula) to 
Rio Sarare, yfr, 27 Mar 1968, Stcvermark et al. 101380 (BH, VEN). Barinas: along 
Highway 5, between Rio Acequia and junction with road to Ciudad Bolivia, 4 km SW of 
junction, alt. 175 m, fl, young fr, 25-26 Aug 1966, Stevermark & Rabe 96507 (BH, F, 
U, US, VEN); near Barinitas, alt. ca. 200 m, fl, 6 May 1967, Wessels Boer 1774 (U); 
near crossing of Barinas-San Crist6bal road and Rio Bumbfn, alt. ca. 250 in, yfr, 15 
June 1967, Wessels 1855 (U), fl, 16 Jun 1967, Wessels Boer 1857 (U), Zulia" Sierra 
de Perija, near Quebrada Koshida (Kosida) S of Misi6n de Los Angeles de Tokuku 
(Tocucu), SW of Machiques, alt. 325-350 m, fI, 13 Aug 1967, Stevermark 99963 (BH, 
US, VEN); along Pan American Highway, 30 km N of Carlo Zancudo, alt. ca. 100 m, 5 Dec 
1967, Wessels Boer 2115 (U), fl, 5 Dec 1967, Wessels Boer 2117 (U). 

ECUADOR. 1 apo: 16 km from Lago Agrio on road to Quito, fl, 10 Apr 1978, flisk
 
& Alon 1188 (ECCN, QCA).
 

PERU. Loreto: along road near Lake Quistachocha, Iquitos, fr, Feb 1978, Balick 
e. al. 975 (AMAZ, BH, ECON, MO, USM); Maynas, Rio Yzguasyacu, affluent of Rio 
Ampiyacu, Brillo Nuevo and vicinity, fl, 30 Jan 1978, Balick e al. 987 (AMAZ, B11, 
ECON, MO, USM); Yurimaguas, lower Rio Hullaga, air. ca. 135 m, fl, 23 Aug-7 Sep 
1929, KilliD & Smith 27648 (F, NY, US); Corone! Portillo, 6-8 kms beyond Aguaytia on 
road to San Alejandro, alt. ca. 330 m, fl, 29 Apr 1960, Moore qt al, 376 (BH); 
Coronel Portillo, 6-10 kms from Pucallpa, fl, 7 May 1960, Moore et ai. 8406 (B-) San 
Martin: Marisc l CAceres, Tocache Nuevo, alt. 300 rn, fl, 6 Mar 1978, Balick et al, 
r57 (ECON, USM); near km 15, road from Tarapoto to Yurimaguas on Cerro de Escalero, 
alt. ca. 920 m, yfr, 26 May 1960, Moore et al. 8525 (BH). 

BRAZIL. Ac,e: near mouth of Rio Macauhan, tributary of Rio Yaco, fl, 5 Sep 
1933, Krukoff 5803 (K, NY); Amazonas: basin of Rio Madeira, Humayta near Tres 
Casas, fl, 14 Sep 11-Oct 1934, Krukoff 6402 (A, K, NY). 

BOLIVIA. Paido: W bank of Rio Madeira opposite Abuia, fr, 19 Nov 1968, EMU& 
et al. 8677 (BH, INPA, Nv). 

CULTIVATED SPECIMENS: BRAZIL. Par1 Botanical Garden of Museu Paraense Emilio 
Goeldi, cult. pl. nos. 239-240, fr, Dec 1977, Balick 964 (ECON), cult. pl. no. 450, 
Dec 1977, Balick 265 (ECON), without cult. pl. no. it,30 Jun 1965, Cavalcante 14, . 
(MG). 

DOMINICA. DomL.ica Botanical Garden, fr, 15 May 1968, Read 2012 (US). 

PERU. Loreto: Coronel Portillo, in garden by Forestry Office, Pucallpa, ,1May 
1960, Moore et al. 8412 (BH). 

PHILIPPINE ISLANDS. Laguna Province, Los Bafios College, College of Agriculture 
Campus, beside Language Building, 15 Sep 1966, Moore & Pancho 9398 (BH); Luzon, in 
College of Agriculture grounds, fr, 27 Aug 1958, Pancho.2036 (BH). 

SRI LANKA. Peradeniya, Royal Botanical Garden, fl, 20 Nov 1963, Moore 9032 
(BH). 



6b. Oenocarpus mapora Karsten subsp. dryanderae (Burret) Balick, Adv. Econ. 
Bot. 3:110-111. 1986. 

- Oenocarpus dryand- .7e Burret 

Distribution: At present known only from Buenaventut , Valle, Colombia and 
vicinity (Fig. 16). 

Representative Specimens: COLOMBIA. Valle: Stption Bajo Calima, 4 km upstream 
from Bajo Calima (Pto. Patirto) on Rio Bajo Calima, ca. 32 km NE of Buenaventura, fl, 
', f Mar 1975, Anderson 18 (INPA); Buenaventura, 3 May 1926, Cook 74 (US), fr, 26 
May 1926, Cook 152 (US); Forests in concession of Carton Colombia, vicinity of 
Buenaventura, 10 Feb 1967, Moore et a]. 9459 (BH); slope by road near Rio Anchicayl, 
vicinity of Buenaventura, fr, 13 Feb 1967, M 9479 (BH). 

7. Oenocarpus minor Martius, Hist. Nat. Palm. 2:25-26. t. 27. 1823. 

Trunk solitary to caespitose, 4-10 m high, 4.4-8 cm in diameter. Leaves 

ca. 6-10 per coma, spirally arranged; sheath ca. 30-60 cm long; petiole ca. 20-40 cm 

long; rachis 1.8-4 -.i long; -innae 49-79 per side, inserted at regular intervals and 

all in the same plane or rarely with an occasional grouping of 2-3; middle pinnae 

ca. 40-72 cm long, 2.5-4.5 cm wide. Inflorescence with .rima'y axis distal to 

peduncular bract scar ca. 28-68 cm long, 4-6 cm wide at scar; rachillae ca. 25-72, 

(17-)26-56 cin long. Staminate flowers with 3-4.5 mm long petals. Fruit 

globose-ovoid to ellipsoid when mature, ca. 1.6-2.3 cm long (including the cupule), 

1-1.6 cm wide, weight unknown, mesocarp pulpy, light purple. 
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Figure 16. Oenocarpus mapora subsp. dryanderaegrowing in a recently
cleared field near Buenaventura, Colombia. 
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7a. Oenocarpusminor Martius subsp, minor 

- Oenocarpus micros padix Burret. 

Distribution: Centered in Amazonian Brazil, although reported in the literature 

as occurring elsewhere (Fig. 17). 

Representative Specimens: BRAZIL. Amazonas: Reserva Florestal Ducke, 
Manaus-Itacoatiara highway, km 26, l, 25 Oct 1977, Balick et al.2 (BH, ECON, 
INPA), fl, 27 Dec 1977, Balick et al. 969 (ECON, INPA), 4 Apr 1967, Byojjla 
67-2 (INPA); Cuieiras-Manaus trail, km 1, fr, 6 Apr 1974; Cambell et al P21875 
(INPA, NY); Manaus, estrada velha da BR 17, km 40, fl, 11 Nov 1955, L 
(INPA); Caviana, Rio Purus, fl, 29 Jan 1955, Ein 765 (INPA); Manaus, Campos 
Salles, fl, Oct 1926, Huebner 8 1a (B); Manaus-Porto Velho road, km 245, 3 km S of 
Igap6 Aqu, fr, 13 Mar 1974, Prance et al. 20470 (BH, INPA); Manaus, Igarap6 do 
Cachoeira, 1855, Spruce hb. palrn 3 (K); Rio Tarum-a near Manaus, fr, 1855, Soric 
hb. palm 7 (K). Park Rio JamundA, S5o Jorge, Faro, fl, 10 Nov 1950, Black & 
Ledoux 50-10686 (IAN.. Rond6nia: Basin of Rio Madeira, 8 km NE of Porto Velho, 9 
Nov 1968, Prance et al. 8278 (BH, INPA, NY). 

CULTIVATED. BRAZIL. Par Botanical garden of Museu Paraense Emilio Goeldi, 
Bel6m, cult. pl. nos. 27-28, Dec 1.977, Balick 963 (ECON, MG), cult. pl. no. 880, Oct 
1965, Cavalcante 1422 (MG). 

7b. Oenocarpus minor Martius subsp. intermedius (Burret) Balick, Adv. Econ. 
Bot. 3, 1:140. 1986. 

- Oenocarpus intermedius Burret. 

Distribution: Known to-date only from Amazonas and Par in Brazil, but perhaps
 

wider ranging.
 

Representative Specimens BRAZIL. Amazonas Reserva Florestal Ducke,
 
Manaus-Itacoatiara highway, fr, 27 Dec 1977, Balick et al, 9a (ECON, INPA, MG, NY);
 
Manaus, Campos Salles, Jan 1925, Huebner I (B-Type) Colonia Santo Antonio,
 
Manaus-Itacoatiara highway, km 7, fr, 16 Mar 1967, Moore et a!. 9540 (BH, INPA,
 
NY). Par& 1 km W of Ruropolis on BR 230, fl, 29 Nov 1977, Balick et al, 953
 
(ECON, MG, NY).
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Figure. 17. Oenocarpus minor subsp. minor growing in-the Reserva Ducke near 
Manaus, Brazil. 
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8. 	Oenocarpuscircumtextus Mart. Hist. Nat. Palm. 2:26, t. 26, figs. 3-4. 
1823. 

Trunk (solitary or caespitose?), ca. 3-6 m high, ca. 10-14 cm in diam. 

Leaves, quantity per coma unknown, spirally arranged; sheaths completely obscured by 

fibrous reticulum; petiole and rachis ca. 3 m long; pinnae per side unknown, but 

fewer in number than any other species, inserted at regular intervals and all in the 

same plane; middle pinnae ca. 50-70 cm long x 10-12 cm wide, last 10-22 cm foTming a 

long narrow acumen ca. 2-3 mm wide. Inflorescence with primary axis distal to 

peduncular bract ca. 50+ cm long, ca. 1.4 cm wide at center, rachillae 21-32, ca. 

28-38 cm long. Staminate flowers with ca. 3-4.25 mm long petals. Fruit 

oblong-cylindrical when mature, ca. 1.7 cm long (including cupule), 1.1 cm wide, 

weight unknown, mesocarp pulpy, color unknown. 

Distribution: Known only from a single location in Amazonas, Colombia, although 

originally cited as in Brazil. 

Representative Specimens: COLOMBIA. Amazonas: Cerro de La Pedrera, f', 24 Nov 
1912, c .12.305 (MG, US, U); alt. ca. 300 m, fl, Feb 1926, Huebner 41 (B). 

9. 	 Jessenia bataua (Martius) Burret, Notizbl. Bot. Gart. Berlin-Dahlem, 10:302. 

1928. 

Trunk solitary, 14-25(-28) m high, (12)19-25(-27) cm in diameter. Leaves 

8-16, spirally arranged; sheath 0.6-1.4 m long; petiole 0.2-1 m long; rachis 3-8+ m 

long; pinnae 65-108 per side, inserted at regular intervals and in a single plane; 
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middle iinnae (0.75)1-1.7(-2) m long x (4.5)6-11(-14) cm wide. Inflorescence with 

primary axis distal to peduncular bract scar (15-)22-40(-50) cm long, 

(4.6-)7- l(-20) cm wide at scar; rachillae (116-)135-350(423) in number, 

(50-)70-120(-140) cm long. Staminate flowers with 4-7(8) mm long petals. Fruit 

ovoid-ellipsoid when mature, (2.3-)2.5-4(-4.75) cm long (not including the cupule), 

2-2.75 cm wide, (5)6-15(-16+) gins when mature; mesocarp pulpy, purple or 

:avender-white. 

9a. Jesscnia balaua (Martius) Burret subsp. bataua 

= Oenocarpus bataua Martius 

- Jessenia polycarpa Karsten 

- Jessenia repanda Engel 

- Oenocarpus seje Cuervo Marquez 

- Jessenia weberbaueri Burret 

Distribution: Panama and lowland areas over much of the northern half of South 

America (Figs. 18, 19). 

Representatbe specimens: PANAMA. Darien: Rio Uruti, yfr, without date, Duke 
&Bristan218 (BH); without locality or date, Pittier 5678 (US). 

COLOMBIA. Amazonas: 1 km E of Puerto Narifto, Rio Loreto Yacu, alt. 100 m, 2 Feb 
1973, Gennboski C-253 US). Antioquia: Porce, Mun. Gomez Plata, fr, 1 Oct 1940, 
Ranghe! Galindo 7, 21 (COL). Cao.uetd: Florencia, Cerros La Estrella, alt. 400 m, 
30 Mar 1940, Cuatre as 8871 (COL); HetuchA, Rio Orteg! aza, fl, fr, 21 Jul 1926, 
Woronow 6106 (LE). Choc6: 7 km W of Totenendo, on road to Quibdo, alt. ca. 100 m, 
yfr, 12 Aug 1976, .entrv & Fallen 17601 (BH); junction of Rio Condoto and Rio San 
Juan, alt. 100-150 m, seedling, 20 Apr 1939, Yilio 35673 (3H, COL); Cabo Marzo, 13 
Sep 1970, M 7QQ.9.72.Meta:(B11). Llanos Gr; ntales, Caflu Quenal'e, alt. 100 m, fl, 
fr, 22-23 Feb j941, Dukand & Jaramiiio 2897 (COL); Llano de San MAartin, alt. 250 m, 
1851-1857, Triai.a 1.§. (P). Norte de Santander. Petrolea, beginning of pipeline, 
alt. ca. 60 irt, fr, 26 Sep 1946, Foster & Foster 1789 (B-1). Vaupis: Mit, fl, alt. 
200 m, 18 Oct 1939, Cuatrecasas 7266 (BH (photo), COL, US); Rio Guayabero, alt. 240 
m, fl, 8 Nov 1939, C.uM1*recasas 7539 (COL, US); Rio CarApar-na, between Las Bocas and 

http:7QQ.9.72
http:2.3-)2.5-4(-4.75


Loet
 

Figure. 1. Jessenia bataua subsp, bataua along the edge of the primary 
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Figure 19. Mature fruiting panicles of Jessenia bataua subsp. balaua. 
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El Encanto, alt. 150 m, 22- May 1942, Schultes 3864 (BH); Rio Apaporis, Jinogojd, 
at mouth of Rio Piraparanu -it. ca. 230 m, 18 Jun 1952, Schultes & Cabrera 16754 
(BH); Rio Kubiyti, fl, fr, 30 Jun 1976, Zaruccii & Balick 1793 (ECON), fr, 1 Jul 1976 
Zarucchi & Balick 1805 (ECON); Rio Vaup~s near stream across from Mitu, fr, 3 Jul 
1976, Zarucchi et al. 1809 (ECON); along road S of Mitui, fr, 5 Jul 1976, Zarucchi et 
a1. 1811 (ECON); Tukunaray, below Mifvi on Rio Vaupds, fr, 6 Jul 1976, Zarucchi et 
al. 1813 (ECON); Rio Vaup~s, La Makarena Village upriver from Miter, fr, 9 Jul 1976, 
Zarucchi et al. 1814 (ECON), Rio Kubiy6, fr, 12 Jul 1976, Zarucchi et al. 1838 (i-UA, 
ECON), fr, 12 Jul 1976, Zariucchi et l. 1840 (COL, ECON), fr, 12 Jul 1976, Zarucchi 
et al, 1842 (ECON), fr, 15 Jul 1976, Zarucchi et al 1850 (ECON); Rio Vaupts, La 
Makarena Village upriver from MitW, fl, fr, 17 July 1976, Zarucchi et al. 1851 (COL, 
ECON); Rio Vaupes, on trail that leads to Santa Lucia on Rio Que,-ari. fr, 7 Aug 
1976, Zarucchi et al. 1874 (ECON). Valle: Buenaventura, 3 May 1926, C (US), 
fr, 5 May 1926, Cook 79 (US), seeding, 7 May 1976, Cook 93 (US), 23 May 1926, Cok 
131 (US), fl, 30 May 1926, Cook 178 (US); Rio Naya, Puerto Merizalde, alt. 5-20 m, 
fl, fr, 20-23 Feb 1943, Cuatre asas 13962 (COL, F. MO); Rio Calima, La Trojita, alt. 
5-50 mn, 19 Feb - 10 Mar 1944, Cuatrecasa 16319 (COL); Rio Cajambre, alt. 5-80 m, 
fr, 5-15 May 1944, Cuatrecasas 17379 (COL, F); 18 km E of Buenaventura, alt. ca. 50 
m, yfr, 14 Feb 1939, Killi) & Garcia-Barriga 33255 (BH, US); Buenaventura, 9 Feb 
1967, Moore et al. 9454 (BH); Agua Dulce, an island in Buenaventura Bay, 12 Feb 
1967, Moore et al. 9476 (BH); Rio Calima, Quabrada de la Brea, alt. 30-40 m, 19 May 
1946, Schultes & Villarreal 7377 (BH). Vichada: Las Gaviotas, Topochera, fl, yfr, 
25 Jul 1976, Balick & Hovos 76-18 (ECON); Guacamayas, fr, 26 Jul 1976, Balick & 

v (ECON); Las Gaviotas, 27 Jul 1976, Balick & Hovos. 76-22 (ECON). 
Santander. 20 Iin S of Barrancas Bermeja, alt. ca. 10G m, fr, July 1966, Schl. 
Rodriguez P. 509 (U). 

VENEZUELA. Amazonas: along river 8 km above Santa Barbara del Orinoco, fl, 28 
May 1975, Berry 788 (BH, VEN); San Carlos de Rio Negro, alt. 115 m, seedling, 18 Sep 
1975, Berry 1421 (VEN); 4 km from San Carlos de Rio Negro off road to Solano, 
seedling, 22 Sep 1975, Berry & Bronig 1506 (VEN); San Carlos de Rio Negro, alt. 115 
m, fr, 23 Sep 1975, Berry 1537 (BH, VEN); Santa Barbara del Orinoco Experiment 
Station, 1-2 km S of Trapichote, alt. 130 m, 26 Feb-2 Mar 1976, Berry & Chesnev 2100 
(VEN); mouth of Rio Venttari between Macuruco and Santa Barbara del Orinoco, alt. 
130 m, fr, 24 Mar 1976, Berry 2133 (VEN); Piedra Blanca, Macuruco, Rio Orinoco, alt. 
130 m, fl, 25 Mar 1976, B (BH, VEN); 3 km S of Trapichote, alt. 130 m, fl, 
29 Mar 1976, Berry 2196 (BH, VEN); Cerro Duida, SE slopes along Caflo Negro, 
tributary of Caflo Igapo, alt. 260 m, 28-29 Aug 1944, Stevermark 58065 (F); nerr 
Sanariapo, 26 Jul 1967, Wessels Boer 1891 (U); near San Carlos de 111o Negro, 19 Jan 
1968, Wessels.Boer 2= (U); near Santa Rosa de Amanadona, 30 Jan 1968, Weses or 
2369 (U); Puerto Ayacucho, alt. 100 m, yfr, 18 May 1940, Williams 12994 (F, US, 
VEN); Maroa, Rio Guainia, alt. 127 m, 14 Feb 1942, Wiiams 14345 (F, US, VEN). 
Bolivar- Meseta de Jaua, Cerro Sarisarihama, Cumbre, alt. 700 m, seeds in cave, 
12-15 Feb 1974, Stevermark et al. 109005 (VEN); around Las Paras encampment, 
vicinity of Salto Para, Rio Caura, alt. 230-280 m, fr, 15-17 Jan 1977, Steermnark et 
al, 113113 (BH, VEN); near El Palmar, alt. ca. 75 m, 23 Nov 1967, Wessels B5er 2062 
(U). Delta Amacuro: Atabuina, Cafro Arature, t the foot of Sierra de Imataca, alt. 
750 m, fr, 10 Apr 1959, Buza 304 (VEN). Merida: road from La Azulita to Callo 
Zancudo near Cafto Zancudo, alt. ca. 250 m, 29 Aug 1967, Wesels Boer 2005 (U). 
Miranda: Parque Guitopo, seedling, 14 Mar 1976, Berry 2131 (VEN), several km N of 
the Junction of Rio Santa Clara with the road, alt. ca. 300 m, 30 Apr 1976, D= 
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220 (VEN), on steep slopes bordering Rio Santa Cruz, between Santa Teresa and 
Altagracia de Orituco, 14.5 km from Los Alpes, 12 km from Rancheria Mi Querencia, 29 
Nov 1971, 5.tyermark & Braun 104041 (BH, VEN). Monagas: Gudcharo Cave, 6 km NW of 
Guicharo, alt, 950 m, seeding, 23 Apr 1945, Stevermark 62304 (VEN). Zulia: km NW 
of MaLhiques-Col6n Highway, between Rio Tokuko and Rio AricuizA, ca. 90 km S of 
Machiques, alt. 50-100 m, fr, 22 Aug 1967, Stevermark & Fernandez 99604 (BH, VEN); 
along Carretera Panamericana, ca. 30 km N of Cario Zancudo, alt. ca. 100 m, 5 Dec 
1967, Wesseis Boer 2112 (U). 

FRENCH GUIANA. Charvein, 28 Jan 1114, Benoist 694 (P); Karounany, 1855, a=
 
851 in Dau (P).
 

ECUADOR. Imbabura: between El -ajon and Cachaco, alt. 600 m, without date, 
Acosta Solis 12742 (F); Liirimagua. alt. 600 m, fr, 10 Oct 1934, Heinrichs 787 (F, 
M). Napo: 16 km from Lago Agri, on Quito Road, fl, 10 Apr 1978, Balick et al. 1187 
(ECON, QCA); Auca Territory, drilling site of Texaco Oil Company, 12 Apr 1978, 
Balick & Alion 1189 (ECON, QCA). Pichincha: Rio Palenque Scientific Station, 56 km 
N of Quevado on Quito-Guayaquil Road, alt. 230 m, 19 Apr 1978, Balick & Allon 1190. 

PERU. Hfianuco: Leoncio Prado, Quebrada de Saugapilla, near Aucayacu, alt. 600 
m, fl, 4 Mar 1978, Balick et al. 1148 (ECON); Tingo Maria, t. ranjillo, 720 rn alt., 
10 Jul 1957, Ellenberg 2267 (U). Junin: La Merced, alt. ca. 700 m, 29 May-4 Jun 
1929, KilliD & Smih 23.99 (BH (photo), F, NY, US), ajQU (F, NY, US). Loreto: 
Maynas, Rio Yaguasyacu, tributary of Rio Ampiyacu, Brillo Nuevo and vicinity, fr, 
Feb 1978, Balick qt al. 1011. (AMAZ, ECON); El Sacremento, 89 km from Pucallpa, 240 in 
alt., 22 Jul 1957, Ellenberg 2462 (U); 40 km Sof Pucallpa, 230 m alt., seedling, 24 
Jul 1957, Ellenberg ... (U); Santa Rosa, lower Rio Huallaga below Yuriinaguas, alt. 
ca. 135 m, seedling, 1-5 Sep 1929, Killin & Smith 28845 (BH (photo), F, NY, US); 
Coronel Portillo, beyond vivero of Forestry Service toward Rio Manatay, km 4, 
Pucallpa road, alt. ca. 220 m, 5 May 1960, 1,oore et al. 8402 (Bi!); Iquitos, alt. 123 
m, seedling, Oct. 1929, Williams 3548 (F); Fortaleza, Yurimaguas, young fr, 1929,
Williams 4963 (MO). 

BRAZIL. Acre: near mouth of Rio Macauhan, tributary of Rio Yaco, fl, 3 Sep 
1933, Krukoff 5758 (BH (photo), F, K, M, MICH, MO, NY, US). Amazonas: Yanomamu 
tribe at Tototobi, basin of Rio Denemi, 23 Aug 1975, Anderson 188 (BH): Reserva 
Florestal Ducke, Manaus-Itacoatiara Highway, seedling, 25 Oct. 1977, Balick 902 
(ECON, INPA, NY); Manaus, Cachoeira aim do Tarumi, 28 Jun 1955, Chas261 
(INPA); Jutica, Varadouro, 16 Nov 1928, Luetzelburu 23043 (R); Reserva Florestal 
Ducke, fl, 15 Mar lCS7, Moore 9532 (BH, INPA, NY); Rio Negro, Arivau, I Sep 1967,
without collector, EPF nerbarium no. 7 (IAN). Mato Grosso: Machado Angusturo, 
young fr, Dec 1931, Krukoff 1603 (BH, F). Part: Santartm-Cuiabi Highway, BR. 163, 
km 1136 from Santarem, fl, fr, 16 Nov 1977, Balick et al. 929 (ECON, MG, NY), km 
1234 from Santardm, yfr, 18 Nov 1977, BAnik -t aj. 933 (ECON, MG, NY); 42 km E of 
Itaituba on Trans-Amazon Highway, fl, yfr, 28 Nov 1977, Bn!ick et al. 252- EMBRAPA 
field station, Igap6 de localidad Jogo, fl, 11 Dec 1977, Balick & Rosa 955 (ECON, 
MG, NY); without locality, fl, Jul 1923, Ducke 18615 (RB); Beltm, fr, 5 Nov 1945, 
Pires & Black 571 (IAN), fr, 14 Oct 1950, Pires 2643 (IAN), seedling, 14 Oct J 0, 
Pires 2644 (IAN). Roraima: BOa Vista, Jan 1933, Cjcho..536 (F, IAN). 

BOLIVIA. Beni, Prov. Vaca Diez, El Popeche, 22 km from Riberalta, fl, fr, 2 Aug
1982, et . 
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9b. Jessenia bataua (Mart) Burret subsp. oligocarpa(Grisebach and 
Wendland) Balick, Adv. Econ. Bot. 3:126. 1986. 

- Jessenia oligocarpaGrisebach and Wendland 

- Oenocarpus oligocarpa(Grisebach) Wessels Boer 

- Oenocarpus oligocarpa(Grisebach) Burret 

Distribution: Trinidad, northern an northeastern Venezuela, Guyana and Surinam 

(Fig. 20). 

Representative Specimens: VENEZUELA. Bolivar. Near El Palmar, alt. 75 m, fl, 
23 Nov 1967, Wessels Boer 2062 (U). Delta Az,'acuro: Sur de Ibaruwna, 23 Mar 1948, 
Tamayo 3562 (VEN). Miranda: San Pablo, cerca de Caripito, 9 Mar 1948, Tama S 3563 
(VEN). Monagas: Reserva Forestal de Guarapiche near confluence of Rio Guarapiche 
with Carlo Colorado, fr, 25 May 1967, .Wels. .J825 (U). 

TRINIDAD. Without locality, 17 Feb 1921, Biley i.n. (BH); Cumito, fr, 
19 Jan 1946, Bailey 105 (BH); Valencia, fl, yfr, 15' .,an 1946, Bailey 105 (BH); 
Valencia, fl, yfr, 10 Jun 1978, Balick et al 123! k H--, ECON, TRIN), 25 Mar 1920, 
Britton et al. 1006 (K, NY, US); without locality, without date, CreRej sLn, (K); 
Aripo Valley, 13 Feb 1932, Loomis 49 (US); Vencia along road, 23 Aug 1963, Ws 
Boer 1623 (U). 

GUYANA. East Berbice-Corentyne: Corentyne River, fl, Nov 1879, Jenman 519 
(FDG, K). East Demer , i-West Coast Brrbice:. Essequibo River, Moraballi Creek near 
Bartica, sea level, fl, 28 uct. 1929, &ndwiL 528 (K). Mazaruni-Potaro: 
Essequibo, 1863-67, Armun 239 (K); Partmng River, ca. 19 km above mouth, alt. 580 -n, 
fi, L.?Ruire & M3uire 41.1 (U), Partang River, Merume Mountains, alt. 580 m, l, 23 
Jun i960, Tillett et al. 43911 (NY), 

SURINAM. Brokopondo: W slope of Emma Keten, alt. ca. 200 m, fl, May 1963, 
.W=e~tgL j4.I.1 (U); Kappel Savannah, fl, 8 Jun 1963, Wessels Boer 1514 (U); 
Taffe!berg, 11 Jun 1963, W l e (U). 



Figure 20. Jessenia bawaua subsp. oligocarpa in Trinidad. 



CHAPTER 5 

DISTRIBUTION AND ECOLOGY 

DISTRIBUTION 

The Cenocarpus-Jesseniacomplex is found throughout much of northern South 

America to an altitude of ca. 1000 m. Oenocarpus is also found in Panama and 

Costa Rica. Figures 21 and 22 illustrate the distribution of the collections listed 

in the previous chapter. The actual distribution is, of course, over a greater area 

than shown. 

ECOLOGY 

These palms are found in a wide range of habitats, from terra irne areas in 

primary forest tc seasonally inundated sites along river m.rgins and in disturbed 

forest. Oenocarpus distichus thrives in the sandy soils in the forests around 

Para, and south into Goils, Brazil. 

The type locality of Oenocarpus discolor is a moist forest canyon in 

Morrinhos, across to the Serra da Chapada in Mato Grosso, Brazil. Another 

distichous-leaved species, 0. tarampabo, is most abundant in the wet forest 

found along the river's edge in Rond6nia, Brazil and Beni, Bolivia. 

Oenocarpus bacaba is often found in large stands in the forest or in a high 

density swamp formation known as a 'bacabal." Such swamps are reported in the 

literature (Pio Correa, 1926) but are not as common tWday, as they were recklessly 
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Figure 22. I=- Distribution of Cenocarpus minor subsp. minor (openl 
circles), 0. minor subsp. intermedius (squares), 0. mapora subsp. 
mapora (closed circles) and 0. mapora subsp. dryanderae (triangle). 
Bottom Distribution of Jessenia bataua subsj,. bataua (circles), J. 
batauasubsp. oligocarpa(triangles) and Oenocarpus circumlextus (square). 
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Figure 21. IM: Distribution of Oenocarpus distichus (circles),
0. discolor (triangle), and 0. tarampabo(square). &Qiim: Distribution of 
Oenocarpus bacaba (circles) and 0. macrocalyx (square). 
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CHAPTER 6. GERMINATION AND GROWTH 

GERMINATION 

Seeds in this complex have hypogeal, adjacent ligular germination. Tomlinson 

(1960a) speculated that this kind of germination was characteristic of palms 

inhabiting dark, moist environments where seedlings do not require protection by 

underground burial, a situation which is indeed true for Oenocarpus and 

Jessenia. 

According to Braun (1968), Jessenia baiaua r.-quires 20-40 days to 

germinate. A high percentage of fresh seed rinates. Jordan (1970) found 80 and 

99% germination after 79 and 83 days, respectively, in J. batauaand 88 and 97% 

after 74 and 67 days for Oenocarpus mapora. During my fieldwork, some seed lots 

collected in the Amazon Valley and sent to the Palm Society Seed Bank in Florida 

germinaotd in high numbers, while others appeared to suffer and deteriorate during 

transport and did not germinat,. Well-packed Oenocarpus and Jessenia seeds 

(cleaned of the epicarp and mesocarp, wrapped in slightly moistened newspaper and 

sealed in plastic bags) were found to remain viable a maximum of six weeks after 

collection. As the usual habitat of the paln is a warm, constantly moist 

environment favorable to germination, there appears to have been no selection for 

the evolution of a complex or delayed system of germination. 

During beverage making, frL.ts are placed in warm water (500C ) for a half 

hour or so to soften and remove the epicarp and mesocarp. When fruits are not as 

ripe as desired, they may be soaked in water overnight at room temperature to make 

the epicarp pliant. While pe--paring the drink, the fibrous seeds are cleaned of 
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destroyed for short-term exploitation with little thought of the need for sustained 

utilization. The type collection of this species came from forest near the
 

confluence of the Rio Solimois and Rio Negro in Brazil. 
 There is nothing known 

about the ecology of Oenocarpus macrocalyx. 

Oenocarpus mapora is dimorphic in habit, either single-stemmed or
 

caespitose. I have observed these two forms in ihe 
same population in Vichada, 

Colombia. This species is most commonly found scattered throughout the forest in 

upland or seasonally moist sites. 

Oenocarpus minor is usualy, in my experience, found scattered throughout 

the primary forest on terra firme sites. It does not appear to cover vast areas
 

as is the case with some of the other species in this complex.
 

There is nothing known about the ecology of Oenocarpus circumtextus. It is 

found in the Cerro de La Pedrera, at an elevation of ca. 300 m. This is a region 

rich in endemic flora that deserves much closer attention. 

Jessenia bataua grows in a variety of habitats from upland terrafirme 

sites to high density stands in swampy regions or along river margins on seasonally 

inundated soils. In Trinidad it is found in the moist palm forest around Valencia. 

In summary, very little is known about the ecology of these palms. Further 

studies about their soil, water and nutrient preferences in their native range would 

yield information of great value for domestication work. 
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Table 23. Germination and Early Growth of Jessenia bataua Following 

Various Treatments. 

Seed Lot and Treatment Percentage Percentage 

germination after with first 

52 days bifid leaf 

apparent 

1. 	 Control - no treatment, epicarp and mesocarp 

left intact. 42% 4% 

2. 	 Cool water soak for one week-epicarp and 

mesocarp left intact. 72 46 

3. 	 Cool water soak for one week-epicarp and 

mesocarp removed. 98 92 

4. 	 Warm water soak (ca. 500 C) for 1/2 hour

epicarp and mesocarp left intact. 22 0 

5. 	 Warm water soak (ca. 500 C) for 1/2 hour

epi..arp and mesocarp removed. 98 90 

,)00 
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their oily content, strained out of the mix, and discarded. Anecdotal information 

offered by Indians in the Vaupds and Vichada of Colombia revealed that this practice 

of soaking seeds (especially in warm water) hastens germination and growth, and 

results in an increase of the overall percentage of seed germination. 

While various types of pre-treatments are known for pzlm seeds (Loomis, 1958, 

1961), 1 was unable to find reference to such a positive effect from the combination 

of warm water and peripcarp removal. Clearly, any increase in germination and early 

growth rate of this slow-developing palm would have important implications for 

cultivation. 

In an experiment devised to test this pre-treatment, five groups of 50 

Jessenia bataua seeds were collected and planted in germination boxes in Manaus, 

after being given the following treatments: 1) control - no treatment, with epicarp 

and mesocarp left intact; 2) soaked in water at room temperature for one week, with 

epicarp and mesocarp left intact; 3) epicarp and mesocarp removed, seeds then soaked 

in water at room temperature for one week; 4) soaked in warm water (ca. 500 C+) for 

one-half hour, epicarp and mesocarp left intact; 5) epicarp and mesocarp removed and 

seeds soaked in warm water for one-half hour. 

After 52 days the percentage germination and growth data were tabulated (Table 

23). This simple ji vitro test demonstrated indigenous observations to be correct. 

After a period of time when untouched seeds in the forest presumably would have 

shown a low germination rate with few seedlings leaves actually produced, seeds used 

in beverage production (or gnawed or passed through the digestive tract of an animal 

and subsequently discarded in the surrounding forest) would have an increase in both 

germination and early growth rate. It could be argued, therefore, that removal of 

the oily mesocarp layer, an attractive food, by humans or animals is of adaptive 
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Six major life stages, based on an easily recognizable stage of growth, were 

identified in Jessenia bataua. These were further divided into substages, for a 

total of 11 categories. 

Certain difficulties arose when attempting to compile detailed quantitative data 

for the groups. Because of its size (often 25-30 m tall), the palm is rather 

awkward to work with, and thus it became necessary to estimate some parameters. 

While these may or may not be entirely accurate, they are nevertheless the best 

possible under existing circumstances. In studies of the adult root, it was 

impossible to dig beyond a depth of 0.75 m, due to the high water table.
 

Consequently, little was learned about the adult root system in this species.
 

Furthermore, a large accumulation of un-analyzed data and specimens was destroyed as
 

the result of a plant press fire in Manaus. To determine weights, all materials
 

were dried at 800 C in an oven of the type used in nutritional analysis for a
 

minimum of 48 hours. The following life stages in J. bataua were delimited:
 

1.Seed. Seeds were collected from an adult palm. A single panicle 

yielded ca. 1650 seeds with an average dry weight of 5.5 g each. 

2a. Seedling with only the blfid eophyll formed. Of ten collections made, 

80% of the seedlings were still attached to the seeds, which, by this stage, weighed 

1.4-2.6 g each (t- 2.0). The plants were 14-33 cm in height, with one-half the 

bifid eophyll measuring 14-17.5 cm long by 1.5-2.5 cm wide. Roots penetrated 7-22 

cm below the surface and consisted of a single main root and one to three secondary 

roots. The aboveground portion of the seedling (excluding the seed) weighed 0.2-1.4 

g (K- 0.7), while the root system totalled 1.0-5.0 g (X = 2.5). Figure 23 

illustrates the range of leaf development from stages 2a-3b. 

.,
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value by enhancing germination and growth.
 

The appearance of a small seedling leaf with a green lamina follows the
 

production of the ligule and bladeless plumular sheath. 
 Tomlinson (1960) used the 

term "eophyll" (from the Greek "early leaf") to describe this first blade and the 

similar few that follow. He assigned taxonomic importance to the morphology of the 

eophyll and classified them as entire, bifid, or compound. Seeds of Oenocarpus 

and Jessenia produce bifid or deeply emarginate eophylls. The two genera can be 

separated from each other on the basis of the abaxial surface of the eophyll 

waxy-white in Oenocarpus or peltate to sickle-shaped trichomes in Jessenia, 

and distinguished from other Amazonian palms by the presence of the seed with its 

flattened fibrous cover and large embryo. 

GROWTH 

Palms in the wild exhibit variety in size and form, depending on age and 

environment. Natural populations of Jesseniabataua were carefully studied in 

the Reserva Florestal Ducke near Manaus, and a. number of life stages delimited. 

These life stage classifications concern a species' whole lifetime, and conclusions 

are drawn on how biomass and measurements of various components (e.g., root, trunk, 

inflorescence, and leaf) vary with time. Bannister (1970) referred to "size 

classes" in her study of Euterpe globosa (-Prestoeamontana), delimiting 

four such categories: seeds, seedlings (to 0.5 m tall), young trees (0.5-6.0 m 

tall), and mature trees (over 6.0 m tall). In view of the variation in growth of 

Oenocarpusand Jesseniaand the inability to make absolute correlations 

regarding size and age, these groups are here called "life stages." 
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2b. Seedling possessing several bifid leaves. In only 50% of ten 

collections were seeds still attached to the seedlings. These seeds now weighed 

only 0.8-2.0 g each (i = 1.46), a significant drop from the first two stages. This 

is expected if the loss of epicarp, mesocarp, some of the nutritive tissue, and 

overall decomposition are considered. The young plants have a range of 30-47 cm in 

height, with one-half the bifid leaf measuring 20-30 cm long by 2.0-4.0 cm wide. 

The petiole bearing the rachis measured 14.5-33 cm, and the young sheath barely 5.0 

cm long. Each plant had from 2-4 leaves. Roots, 3-4 per plant (those with a 

diameter = 3 mm) measured 14-24 cm long and some were well branched. Excluding thi 

attached seeds, aboveground mass was 1.9-5.4 g per plant (K - 2.78) while roots 

weighed 0.3-1.1 g (X - 0.68). 

3a. Sapling with leaves each bearing no more than four segments. By this 

stage the seeds had completely separated from the young plants which now were 80-120 

cm high (n - 5). Leaf segments, 34-40 cm long by 3.0-5.5 cm wide, were borne on a 

rachis measuring 3-15 cm, a petiole 44-74 cm, and sheath 10-12 cm long. There were 

3-5 leaves per plant. Roots were 15-40 cm long, a measurement now subject to error 

due to breakage upon excavation from the ground. From this point on, the 

below-ground system became too complex to measure individual root lengths. 

Approximately 6-10 roots k3 mm thick were counted per plant. Aboveground biomass 

amounted to 16.6-33.6 g (R - 28.5), while that below ground amounted to ca. 1.9-5.7 

g - 3.35). 

3b. Sapling with short, juvenile, pinnate leaves and no aerial trunk. Of 

five specimens studied, heights ranged from 1.0 to 1.6 m. Petiole and sheath 

combined length was 63-103 cm and rachis length 33-70 cm. The three to five leaves 

per plant each carried 9-21 pinnae. No estimate of biomass or additional data were 

obtained for this sample due to the previously mentioned fire. 
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Figure 23. Range of leaf development in seedlings of Jesseniabataua from 
stages 2a-2b. 
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this point. Dissection of the 17 sheaths present revealed axillary inflorescences 

formed in two series of three and five inflorescences each, spaced between several 

axils having aborted inflorescences. Inflorescence production was thus not 

continuous. In specimens examined from other locations, axiUary inflorescences 

were found to range from present in all axils to only in very few. The number of 

buds produced, as can be expected, appears depcndent on the health and environment 

of a particular individual. 

6. Senescent palm. The senescent palm showed a reduction in growth rate, 

reproductive potential and biomass generation, in contrast to the previous life 

stage. Only six, considerably shortened leaves were present in the crown, with a 

rachis only ca. 5 m, petioles 20 cm, and sheaths 95 cm long. Even the number of 

p.mnnae on an individual rachis showed a slight decrease from the seed-bearing adult, 

with 190 on the oldest and 181 on the newly emerging leaf. No young axillary 

inflorescence buds were found under the sheaths dissected. This palm had a strongly
 

bent trunk measuring 16.25 m to the lowermost sheath, with 131 leaf scars present.
 

From field experience in other areas, this individual was judged to have
 

deteriorated unusually early in its life cycle, due to a hostile environment,
 

physical damage to the stem, or other unexplained factors. The number of leaves
 

produced on the aerial stem (131) was less than that on the previous specimen (133),
 

a very healthy individual. Under more favorable conditions, the palm probably
 

should produce more than 150 leaves on an aerial trunk during its lifetime.
 

No estimate of ages can be attached to any of the life stages as tagging and 

subsequent years of observation were not undertaken. However, measurements within 

the defined life stages reveal several growth trends. A comparison of above-and 

below-ground biomass over time reveals a decreased percentage of root biomass versus 
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3c. Sapling with intermediate-sized pinnate leaves. From this point on, as 

work was carried out in a forest reserve, we cut only one tree per category. The 

four leaves on this plant measured ca. 4.4 m each, including sheath, petiole, and 

rachis. Because of their graceful curve, the overall height of the plant was only 

4.0 m. Central pinnae measured ca. 60 cm long by 5 cm wide. The aboveground weight 

of 6.88 kg was far larger than that below ground, 1.16 kg. None of the durable 

black spine-like fibers so characteristic of this species were formed by this stage 

- only a few soft green hair-like fibers arose from the sheath. 

4a. Adolescent palm, leaves expanded almost to full-size, beginning of aerial 

trunk formation. This palm was 5 m tall with six leaves, each measuring ca. 8.5 m 

long. The 191-99 individual pinnae per leaf had reached adult size (ca. 1+ m long 

by 6-10 cm wide). The young trunk weighed 3.2 kg, bringing the aboveground biomass 

to 32.7 kg, while below-ground biomass comprised only 2.17 kg. 

4b. Adolescent paim with small fibrous trunk. Reaching a height of ca. 12 

m, the 4.5 m long apica! trunk bore 18 leaf scars. Leaves were beginning to change 

from a more or less vertical orientation to one slightly less so. 

4c. Adolescent palm with fibrous covering completely dropped from the 

trunk. At an overall height of ca. 17 m, the entire fibrous covering had abscised 

from the trunk. The stem measured 8.7 m long with 29 leaf scars. No axillary 

inflorescence buds were found. More commonly, such inflorescences are usually 

produced by this stage and, in fact, frequently are found mature enough to flower 

and fruit. 

5. Seed-bearing adult. This specimen reached a height of 23 m, with 11 

leaves in the crown oriented at an angle of ca. 450 relative to the stem. The 

aerial stem measured 14.7 m to the lowermost sheath, and had 133 leaf scars up to 



CHAPTER 7. 

NATURAL HYBRIDIZATION 

The possibility of selection and/or creation of superior forms of these palms, 

from the standpoint of utilization, is greatly enhanced because of the vast amount 

of variation present in wild populations, as well as their ability to hybridize. 

Hybridization has been observed in wild populations at three sites, with two 

different sets of parents. 

The most unusual hybrid found to-date in this complex was between Jessenia 

bataua and Oenocarpus bacaba in the Vaup6s of Colombia. As discussed in 

Chapter 1, this palm is recognized by the Cubeo Indians as a distinct form, which 

they call "Yave~cohafiu." It was found in the terra firme forest near Miw, 

Vaup6s, Colombia, where populations of Jessenia bafaua and Oenocarpus bacaba 

intergraded. The hybrid possesses a unique characteristic -- an aborted seed with a 

greatly reduced quantity of endocarp relative to the oil-rich mesocarp. This is an 

extremely important characteristic if the aim of a selection breeding program is to 

increase the pulp/seed ratio of the fresh fruit, from its current rate of 40.7% as 

calculated from the composite mill sample discussed in Chapter 3. The aborted 

embryo and greatly reduced endocarp, along with intermediate-shaped trichomes on the 

abaxial surface of the pinnae are two distinctive elements of the morphology that 

characterize this hybrid. It has not been described botanically as yet. A second 

collection by Paul Berry (MJ..Q),from Santa Bdrbara del Orinoco, Territorio Federal 

Amazonas in Venezuela, also documents the existence of this same intergeneric 

hybrid. A third collection of this hybrid, Balick et at. 76-20, was made in the 

Llanos of Colombia. Preserved mature fruits of this hybrid are depicted in Figure 

24. 
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shoot biomass with age. In the seedling stage roots comprise 20-25% of total 

weight; in the sapling stage this drops to 10-15%, and in the adolescent stage (the 

last calculation believed to have any accuracy) it is only 6%. While Tomlinson and 

Soderholm (1975) used a final root biomass of 10% in their calculations of 

bioenergetics of Corypha elata, the trend shown here, should it be proven to 

hold throughout all stages, would appear to indicate a somewhat smaler percentage 

for Jessenia bataua. Unfortunately, I know of no way that this could be 

accurately calculated. 

Leaf morphology is a good indicator of a palm's life stage. Seedlings and 

juvenile pinnae stages are easily recognized when contrasted to adult stages. In 

the senescent stage, slightly smaller and far fewer leaves are present in the crown 

than in the adult seed-bearing stage. Leaf orientation also varies with age. 

Leaves in a young adult often display a more vertical orientation, while a 

horizontal slant is indicative of an older specimen. Although bracts, 

inflorescences, fiber, and fruits are known to vary in size and number over time, I 

was unable to obtain any quantitative data for documentation. This would require 

felling entire populations of trees in a completely isolated area, a task which must 

be reserved for a later date. 
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The second natural hybrid identified in this complex is between Oenocarpus 

minor and Oenocarpus bacaba. It was seen growing in a disturbed primary 

forest site at the Estrado do Turuml. 1 km from its intersection with AM-OIO, the 

Manaus-Itacoatiara highway in Amazonas, Brazil. As can be seen in Figure 25, the 

two species are found in very close proximity to each other, in a mixed population 

with abundant specimens of both 0. minor and 0. bacaba. The result is a 

hybrid, also as yet undescribed, that produces a panicie intermediata in size 

between 0. minor and 0. bacaba, as seen in Figure 26. 

From the standpoint of domestication, the advantages of being able to create 

hybrids between the species and genera in this complex are obvious. Field studies 

have proven the existence of at least two natural hybrids in the wild. It is likely 

that others would be found during additional fieldwork. The diversity available or 

created through hyt -idization is a Valuable resource for improving the worth of the 

Oenocarpus-Jesseniacomplex as a domesticated tree crop. Studies are currently 

underway at The New York Botanical Garden Institute of Economic Botany to quantify 

the variation produced by hybridization in this complex. 
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Figure 24. Fruits from the intergeneric hybrid Oenocarpus bacaba x Jessenia 
bataua. 
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Figure 26. The intermediate-sized panicle produced by the hybrid Oenocarpus 
minor x 0. bocaba; panicles collected from the parent trees are also shown: 
Cenocar pus minor (L) and 0. bacaba (R). 
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Figure 25. An example of 0. minor growing in very close proximity to 
0. bacaba, along the Estrado do Turuml. 



-137

shortly after staminate anthesis. Some of this red color is due to a coating of 

pollen on the rachillae. Pistillate flowers reach anthesis several weeks after 

staminate flowers have passed anthesis. 

As soon as the rachillae are free from the peduncular bracts many insects are 

attracted to the inflorescence. The closely bunched, pendulous rachillae seem to 

provide a t'.mporary habitat for these insects. This suggests thut both Jessenia 

and Oenocarpus may be insect pollinated, although the mechanism and pollinator 

are not known. 

Collections from Jessenia and Oenocarpus inflorescences have revealed a 

quite remarkable diversity of insects and arachnids. For example, in the Choc6 of 

Colombia, Furth collected approximately 80 different species of insect and arachnids 

from inflorescences of J. bataua. Clearly there are complex interactions 

involved, not only between the insects and palm, but also araongst the insects. Of 

the 80 species, the following are of interest. Eleven different species of 

Baridinae (Curculionidae) were collected. This large subfamily of weevils has been 

recorded many tin'es from palm inflorescences, and may be pollinators. Thirteen 

other species of Curculionidae were collected, and these in sufficient numbers to 

suggest they could also be pollinators. Other potential pollinators, scarab and 

nitidulid beetles were also collected. Other groups, for example bees, ants and 

wasps are common visitors to all palm inflorescences. Bugs (Heteroptera) are 

generally not considered pollinators, since their sucking mouthparts are adapted for 

sap feeding. One bug of interest was Discocorisdrakei Slater & Ashlock 

(Thaurnastocoridae). This species is unusual among bugs in having bilaterally 

asymmetrical forewings and is apparently only known from palm inflorescences. 
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CHAPTER 8. 

REPRODUCTIVE BIOLOGY 

(Jointly with Andrew Henderson* and David Furth*) 

Reproductive biology is considered here under three headings; pollination, 

predation and dispersal. Although there are no detailed studies of any of these for 

Jessenia or Oenocarpus, enough information is available to show certain 

trends. These are discussed below under each heading. 

POLLINATION 

In a recent review of palm pollination (Henderson, 1986), no information was 

given under either Jessenia or Oenocarpus. The following are observations 

made by the authors and allow a general idea of pollination to be given. However, 

there is still much room for further study. 

During its development the inflorescence of both genera is enclosed by the woody 

peduncular bract. Just before anthesis the peduncular bract splits and falls away 

from the inflorescence. At this time the rachillae hang straight down and are 

closely bunched, giving the characteristic "horsetail" appearance. In both 

Jessenia and Oenocarpus the inflorescence is protandrous (i.e., the 

staminate flowers open before the pistillate). Rachillae and flowers are 

cream-colored at anthesis, and flowers have a slight, sweet odor. In both 

Jessenia and Oenocarpus the rachillae turn from cream-colored to red 

*The New York Botanical Garden, Bronx, New York 10458 

**Peabody Museum of Natural History, Yale University P.O. Box 6666, 

New Haven, Connec:icut 06511 
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The following animals are recorded feeding on fruits of Jessenia bataua: 

Tayassau tajacu, T. peccari, Sicatornis caripensis, Cebus albifrons; 

Cebus apella. Ateles bel-ebuth. Ara macao. Ramphastos tucanus, and Pipile 

cunianensis (Zona & Henderson in prep.). In particular, the oil bird, 

Steatornis, is probably an important disperser of Jessenia fruits. Both 

bird and palm are found in northern South America. 

The following animals are recorded feeding on fruits of Oenocarpusbacaba 

and 0. mapora: Brycon sp, Gymonderus foetidus, Cebus apella, and 

Sciurus granatensis. 

Above all, man has probably been responsible for dispersing seeds of both genera 

throughout the neotropics. 
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Near Manaus, in Brazil, Henderson has collected insects from inflorescences of 

Oenocarpus bacaba and 0. minor. Curculionids, scarabs, nitidulids and 

staphylinids were abundant. Anchylorhynchus minimus Bondar (Curculionidae 

Derelomini) was especially abundant on both species of Oenocarpus, and in view 

of what is known about derelomine weevils on other palms (Henderson, 1986), A. 

minimus is the probable pollinator 

PREDATION 

Seeds of Jessenia bataua are known to be predated on by termites 

(Nasutitermes) and an unknown genus of Cryptorhynchinae. Stems of Jessenia 

batauaare predated by stem boring weevils, Rhinostomus barbirostrisand 

Rhynchophorus palmarum (Curculionidae, Rhynchophorinae). Quite P few of the 

insects collected during these pollination studies (mentioned in the previous 

section) are apparently feeding on the inflorescences and are actually 

phytophagous. In the process of feeding many of these plant feeders probably also 

pollinate the palms. 

DISPERSAL 

The following information has been taken from Zona and Henderson (in prep.). 

These authors have shown that most palm fruits are eaten, and the seeds dispersed, 

by animals. Jessenia and Oenocarpus are no exception. 

The nutritious fruits of both Jesseniaand Oenocarpus provide food for a 

variety of birds and mammals. While many of them may destroy the seeds, it is 

probable that many of them also act as agents of dispersal. 



Bactris gasipaes seedlings at a Peruvian palm nursery were also found to be 

non-mycorrhizal (Sr. Pedro Ruiz, Yurimaguas Experimental Station, Peru, pers. 

comm.). The plants produced at these nurseries may suffer slow growth during the 

nursery phase, and may be at a considerable disadvantage when transplanted to the 

field. Slow and uneven growth in a California Citrus nursery was traced to a 

lack of VAM in a classic study by Kleinschmidt and Gerdemann (1972). The experiment 

reported here was undertaken in 1983 and 1984, when a few seeds of Jessenria 

batauabecame availabie, as a test for this species of its relative development 

under mycorrhizal and non-mycorrhizal conditions. 

METHODS 

At the time the experiment was initiated, only ten seeds of Jesseniabataua 

were available; of these, only eight germinated. Because of the small number of 

plants, the experiment was designed as a simple comparison of growth rate of 

mycorrhizal and non-mycorrhizal plants, with a single harvest date. There were also 

two non-destructive evaluations. 

The plants were grown in fritted clay, a material sold commercially as a grease 

absorbent and as pet litter. The advantages of using fritted clay as a growth 

medium were detailed by Van Bavel et al. (1978). Its application as a substitute 

for tropical soil was described by Pohl (1977). The material was washed thoroughly 

in tap water to remove the fine particles, which exert an overriding influence on 

its pH and otherwise reduce its suitability as a plant growth medium. 
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CHAPTER 9. 

MYCORRHIZAL ENHANCEMENT IN GROWTH RATE OF
 
Jessenia bataua SEEDLINGS
 

(Theodore V. St. John*) 

INTRODUCTION 

Palms, like most tropical plant species, form the mutualistic root-fungus 

association known as vesicular-arbuscular mycorrhiza (VAM). Palms may be among the 

most dependent of plant species upon the nutrition-enhancing qualities of the 

symbiosis (St. John, in press). Janos (1977) demonstrated experimentally that 

growth of the palm Bactris gasipaes can be substantially improved by inoculation 

with mycorrhizal fungi. St. John (1980) reported that VAM was found in Oenocarpus 

bacaba and other palms growing in a rainforest environment in Brazil. 

The fungal symbionts of the VAM mutualism are found naturally in most native 

soils; thus no special attention is required to assure that field-grown specimens 

are mycorrhizal. When palms are reared in a nursery before planting, however, the 

potential lack of fungal propagules is a serious concern. Seedlings of palms and 

other crop species are often non-mycorrhizal in Brazilian nurseries (unpublished 

observations). The soil used as a potting medium at a large Brazilian palm nursery 

was very low in inoculum even when freshly collected, and deteriorated further with 

handling and storage (Sr. Rogerio Dias, CEPEC-CEPLAC, lheus, Brazil, pers. comm.). 

*Laboratory of Biomedical and Environmental Sciences, University of California, Los 
Angeles, CA 90024 
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The first non-destructive evaluation took place approximately twenty days after 

moving the plants, on day 161. The second non-destructive evaluation was on day 

353. The final harvest was on day 357 of the experiment. 

Roots and shoots were separated for drying at 700 C and weighed. Ten percent 

by fresh weight of the root system of each plant was reserved for determination of 

inycorrhizal colonization, and the remaining roots were dried and weighed. 

At the time of non-destructive evaluation, the number of newly emerging and 

expanded leaves was counted on each plant. The longest leaf on each plant was also 

measured. 

The roots reserved for the determination of mycorrhizal condition were cleared 

and stained (Phillips and Hayman, 1970) and examined under a compound microscope. 

When characteristic VAM structures had been positively identified, the amount-of 

colonization was quantified under a dissecting microscope. The prepared roots were 

placed in glycerin in a peri dish and superimposed on a grid (Marsh, 1971). 

Mycorrhizal colonization was expressed as the number of grid intercepts bearing 

mycorrhizal structures divided by the total number of intercepts. Since each sample 

represented ten percent of the fresh weight of the root system, a crude estimate of 

total root length was obtained by multiplying the length of root in the subsample by 

ten. 

Statistical analyses were carTied out by Wilcoxen's Two-sample Rank Test 

(Hollander and Wolfe, 1973). 
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Inoculation was carried out on September 28, 1983, after the slow and uneven 

germination had taken place and the plants had used up their seed reserves. At the 

time of inoculation, considered day 0 in this experiment, the plants were placed in 

individual white 19 cm diameter plastic pots, each provided with individual drainage 

trays. Inoculum consisted of soil, roots, hyphae, and spores of a culture of the VA 

mycorrhizal fungus Glomus fasciculatum (Thaxter sensu Gerd.) Gerd. & Trappe, 

which had been isolated from field collections near Fort Collins, Colorado. 

Inoculum for control and mycorrhizal pots was prepared at the same time by 

separating five ml portions into indivilual beakers. Control batches were randomly 

selected and autoclaved 15 minutes at 121 0C. An additional five ml of live 

inoculum was shaken in 300 ml of distilled water, allowed to sit 2 hours, and 

filtered twice through Watman number I filter paper to remove propagules of 

mycorrhizal fungi, but allow other microorganisms to pass. Twenty-five ml of the 

sievings were added to each beaker of inoculum, including live inoculum, and poured 

into the pots at the time the inoculum was added. 

The plants were left in the dark for the first 24 h after inoculation to aid in 

adjustment to transplanting. They were then placed under low light intensity 

2(quantum flux density approximately 120 microeinsteins m- s 1 ) with 24 h 

daylength under plant growth lights. The temperature range was 20-220 C. A 

plastic curtain enclosed the plants to help retain humidity. 

After several months in the above conditions a growth chamber became available. 

The plants were thereafter maintained at a temperature of 25 0 C, relative humidity 

at 70%, and daylength of twelve h. The quantum flux density was approximately 600 

2- 1microeinsteins m- s
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Fig. 27. Experimental Jessenia bataua plants, showing the size difference 
between mycorrhizal (left) and non-mycorrhizal plants (right). 
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RESULTS 

The number of leaves tended to be higher, but not significantly so, on 

mycorrhizal pl3nts at day 161. By day 353 the difference was significant. The 

longest leaf was significantly longer on mycorrhizal plants at both day 161 and day 

353 (Table 24). 

Above ground and below ground portions of the four mycorrhizal plants weighed 

significantly more than those of non-mycorrhizal plants (Table 25). Total root 

length was also significantly greater in mycorrhizal plants. Root/shoot ratios (not 

shown) did not differ significantly. 

Ten percent of the fresh weight of each root system was examined for VAM. Three 

of the four inoculated plants were mycorrhizal (two with 16% of the root length 

colonized and one with 10%). The fourth showed no colonization in the root 

subsample examined, but hyphae and spores in the preparation indicated that parts of 

the root system that were not subsampled must have been mycorrhizaJ. None of the 

four control plants showed any indication of VAM. 

DISCUSSION 

In spite of the small number of seeds availabie at the time this experiment was 

established, the dramatic response of Jesseniabataua to VAM was statistically 

significant (Fig. 27). This response is especially noteworthy in the case of a 

plant species that is intrinsically a slow grower. Plant species that are 

genetically slow growers are usually native to nutrient-poor soils and make very 

modest demands on the soil's nutrient supply (Chapin, 1980). Slow growth and the 
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Table 25
 

Weight and Nlycorrhizal Colonization of Jessenia bataua Seedlings at Harvest
 

TOP WEIGHT ROOT WEIGHT TOTAL ROOT LENGTH 

(GM) (GM, (CM) 

MYCORRHIZAL
 

MEAN 8.82 3.55 1046
 

n 4 4 4
 

SD 1.51 1.52 283
 

NONMYCORRHIZAL 

MEAN 4.86 2.08 480
 

n 4 4 4
 

SD 0.64 0.27 134
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Table 24
 

Number and Length of Leaves at Two Sample Dates 

Day 161 Day 357
 

NUMBER OF LENGTH OF NUMBER OF LENGTH OF 

LEAVES LONGEST LEAVES LONGEST 

LEAF (CM) LEAF (CM) 

MYCORRH1ZAL 

MEAN 1.8 16.1 5.5 19.8 

n 4 4 4 4
 

SD 0.5 1.1 1.0 1.3 

NONMYCORRIZAL 

MEAN 1.3 12.9 3.3 14.5 

n 4 4 4 4
 

SD 0.5 1.6 1.0 1.9 
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CHAPTER 10. AGROFORESTRY 

(Jointly with Steven R. King* and Luis E. Forero P.**) 

Earlier sections of this volume have pointed out the great number of uses for 

the palms in this complex. It is truly a multi-use complex, providing a wealth of 

subsistence and commercial products, and therefore would be valuable for use in 

agroforestry systems, both within and outside of its natural range. 

In 1984 and 1985 we undertook two expeditions to the Choc6 of Colombia, to study 

Oenocarpus. Jessenia,Orlignya and related species. Surveys were carried out in 

the primary forest rich in Jessenia bazaua, and it was noted that current local 

utilization of this species is substantial. These uses include beverage and oil 

production, thatch, wood, as well as for other purposes. There is also a small 

market for the fresh fruit; this is sold by the bag and bowl in the Quibdo area. 

The primary forest has been modified radically in many parts of the Colombian 

Choc6. The region around Quibdo is no exception. The primary forest has been cut 

to create pasture and to demarcate an individual's holdings (consistent with the 

philosophy that "a cleared field is a useful field"). As a result, the removal of 

the primary forest cover has led to the degradation of the ecosystem, and a 

reduction in species diversity per unit area. Vast areas of swampy pastures are all 

that remain of what was once some of the richest tropical forest on earth. 

* Institute of Economic Botany, The New York Botanical Garden, Bronx, New York 

10458. 

**Interciencia Association, Transversal 9 A, No. 133-28, Apdo. Aereo 051580, Bogota 

D.E., Colombia. 
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resulting low nutrient requirement mean that mycorrhizal responses can be difficult 

to detect in a species like J. bataua. 

The differences in the number of leaves and the length of the longest leaf 

widened over the course of the experiment (Table 24). These differences were 

apparent at a somewhat earlier age than the Bactris gasipaes seedlings tested by 

Janos (1977), even though B. gasipaes is normally a much faster-growing species 

than J. baiaua. However, mortality of uninoculated seedlings was high in the 

experiment with B. gasipaes, a factor which may complicate direct comparison of 

the results. 

By harvest date, almost one year after inoculation, the dry weight of the 

mycorrhizal plants was almost twice that of the controls. This substantial 

advantage of mycorrhizal plants indicates that nursery palm seedlings, which may 

often remain non-mycorrhizal until outplanting, could potentially be held a shorter 

time in the nursery, planted at a larger size, or both, with appropriate mycorrhizal 

inoculation at an early stage. Further experiments currently underway are aimed at 

obtaining more complete information about the influence of mycorrhizae on the growth 

of these palms. 
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The palm/pineapple combination is also used in seasonally inundated sites. In 

the areas where this combination is used, the soil is not particularly rich in 

organic material, and the roots of the Jessenia palms form a very dense network 

in the upper 2-3" of the soil surface. As Rresult, farmers feel that the only crop 

that will grow in a soil so densely covered with the thick roots of Jessenia is 

pineapple, Ananas comosus. Farmers estimated that it would take five years 

for the Jessenia roots on the soil surface to rot and allow other crops to be 

put in. 

Pineapples are planted in the field using two spacing techniques. In some 

areas, pineapple suckers are planted in rows spaced 2 m apart with individual plants 

set in holes 6" apart in the row (Fig. 28). No roguing of plants is carried out 

during the 20-24 months it takes for the plants to yield. 

The second system observed involves planting rows of pineapples 1.2 m apart and 

spacing the pineapples 1.2 m apart in the row (Fig. 29). It appears that some 

farmers are of the opinion that, given greater spacing, the pineapples will provide 

more prolific yields. 

Inventories were carried out at four farms to determine the number of trees per 

hectare and the total productivity of the palms in the system. The results are 

presented in Table 26. Jessenia bataua is the primary tree species of economic 

value in the fields. It is interesting to note that the density of palms measured 

at the four different farms ranged from 71-84 per hectare, and that varying amounts 

of palms were cut from the plot to achieve this density. Although the number of 

farms inventoried is too small to analyse statistically, the data suggest an optimum 

density in this area of 70-85 palms per hectare. Since we carried out this 
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In the half-dozen or so farms that we visited, the local people reported that 

they preserved the Attalea allenii, Euterpe cuatrecasana,Jessenia 

bataua, Oenocarpu mapora subsp. dryanderae and Wettinia quinaria 

palms that grew on the land. Only when the (absentee) owner ordered his farmhands 

to cut these palms were they cleared. Interestingly enough, there were several 

reports of absentee owners who, after ordering their men to cut the palms along with 

the other woody vegetation, later aC'mitted this to be a mistake. Owners and workers 

we spoke to all noted these palms to be attractive on the landscape, and that this 

too was an important consideration in sparing them during clearing of the forest. 

Three systems of land use employing palms in agroforestry were identified during 

our studies: 

1. Palm/pasture combination; 

2. Palm/pineapple/pasture combination and; 

3. Palm/mixed crop combination. 

The palm/pasture combination is very common in the lower elevation stands of 

forest that are inundated during a portion of the year. As the forest is cleared 

the palms in this complex are spared and not killed by the subsequent burning 

integral to this type of land management. The area is planted with grass and cattle 

are introduced. The palms provide shade and forage for the animals. For example, 

cows were observed eating young palm inflorescences. In general, the cattle we 

observed in this system were not particularly healthy, but were thin and weak. In 

this system, people continue to harvest the palm fruits. It was noticed that, in 

this region, many of the palms are low enough to be climbed for harvest. Therefore, 

cutting the palm to obtain panicles of fruit is not necessary. 
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Figure 28. Young pineapples planted under Jesseniabataua near Quibdo, 
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Figure 29. Depiction of a palm/pine-apple agroforestry combination discussed 
in the text. 



-154-


Table 26. Number and Condition of Jessenia bataua Palms on One 
Hectare Cleared Farm Plots Near Quibdo, Choc6 in June 1985. 

Farm 1 2 3 4 Average 

Total Jessenia Palms Cut 
Out Per Hectare 58 56 46 73 58.75 

Total Jessenia Palms 84 71 74 80 77.5 
Still Standing 

No. of Flowering Panicles 6 6 11 14 9.25 

No. of Panicles with Young 
Fruits 45 35 7 16 25.75 

No. of Panicles with Mature 
Fruits 0 8 1 0 2.25 

No. of Palms with no 
Inflorescences Apparent 
(Mostly Young Palms) 49 42 57 51 49.75 

No. of Dry Inflorescences 0 6 2 1 2.25 



inventory prior to the time of maturity of the fruits, we found few mature 

panicles. However judging from the number of panicles with immature fruits, a range 

of 7-45 panicles of fruit per hectare could be expected to be produced during the 

year. 

A related aspect of productivity in this system is the reproductive efficiency 

of palms. Balick (1986) reported that in a population of Jesseniabataua palms 

studied in the primary forests of the Vaupes of Colombia 7.2-14.5% of the pistillate 

flowers developed into ripe fruits. A range of 59-1143 mature fruits were produced 

per panicle. In the Choc6 region, a number of panicles were studied, and the number 

of ripe fruits counted. Table 27 compares fruit production of inflorescences 

sampled in primary forest versus cleared pasture sites. A very interesting 

phenomenon can be observed from this data. Palms growing in the open plot areas 

have inflorescences with many more fruits than those found in the primary forest. 

One possible reason for this increased fruit set is more effective pollination by 

the vectors associated with this process. Based on our sample, it is likely to 

expect that fruit yields can be increased in plantation-grown palms, given a proper 

understanding of the pollination biology of this species. 

The third system of agroforestry identified in this region utilizes a far more 

complex assortment of plants, is much more sensitive to the need to maintain a 

stable environment, and probably, over the long term, is more productive. This 

system was observed at a farm ca. 15 km from Quibdo, on the Medellin-Quibdo road. 

The farm is in an upland area that is not flooded during the seasonal rains. A 

portion of the farm is on a steep hillside, while the balance (including the 

dwelling) is on a flat area. When the land was cleared, ca. 10 months prior to our 

visit, the palms (Jessenia bataua, Oenocarpus mapora sub. dryanderae, 



-156-


Table 27. Quantitie. of Mature Fruits Farmed on Individual Panicles of 
Jessenia bataua in the Colombian Choc6 

STree InOpenJE Tree In Primary Forest 

1 4,322
 

2 - 1,585
 

3 2,165; 5,315 1,926
 

4 4,582 1,906
 

5 4,553 2,256
 

Average 4,185 1,918 
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and Euterpe cuatrecasana)were preserved, along with Cespedesia sp. This 

latter plant is a dicotyledonous tree used to provide timber and poles for 

construction. Soil preparation prior to planting the crops is an essential element 

of this system. Composted wood chips obtained from a local poultry farm are mixed 

liberally into the soil. These chips were used to line the pens of the animals and, 

when composted, are a rich source of nutrients. The farmer at this site obtai.is 

truckloads of this material and deposits it in large (ca. 1 m ,igh) piles scattered 

throughout the farm. As the material decomposes into rich organic matter, seedlings 

and saplings of economic species are planted into the dark mix. We observed a great 

variety of crops under cultivation, many of which were already yielding. These 

crops included: Ananas comosus, Annona muricata,Bambusa sp., Borohoa 

patinoy, Colocasiaesculenta, Canavaliasp., Caricapapaya,Citrus sp., 

Cucurbitapepo, Lycopersicon esculentum, Manihot esculenta, Matisia cordata,Musa 

paradisiaca,Saccharum of/icinarum, and Solanum sessiliflorum (Fig. 30). A 

small nursery is close to the house, and young plants are tended carefully before 

being transplanted into the field. 

The third system was most impressive and, although only 10 months old, appears 

to be sustainable over the long term. The farmer is expanding into the surrounding 

vegetation, and piles of composted wood chips and saw dust were being placed 

throughout the new fields. By maintaining the palm/Cespedesiasp. canopy, 

proper shade and protection is provided for the young crops. It would seem a most 

worthwhile endeavor to inventory and observe this farm over a period of years to 

confirm our suspicion as to its sustainability. Certainly, this combination is far 

preferable to the palm/pasture combination, which appears to be a very ineffective 

use of the land. 

http:obtai.is
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Figure 30. Some of the crops grown in the agroforestry system at a farm ca. 15 km 
from Quibdo, Choc6, Colombia. A. Musa paradisiaca;B. Colocasia esculenta; C. 
Solanum sessiliflorum. 
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Figure 3. 	 Depiction of"the .esseiabolu/Atolea aleni palm/crop 

agroforestry system discussed in the text. 
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A variation on this third system was observed at a farm on the road to Pie de 

Pepe, about 25 minutes by truck from Istmina. The crop mix was more limited and no 

pre-preparation of the soil was evident. Figure 31 is a depiction of this site, and 

shows the placement and number of the crop species. At this site another local 

species of palm, Atialea allenii, was preserved when the forest was cleared. 

Attalea allenii is an acaulescent palm to ca. 2 m tall which yields small 

panicles of fruit valued for its endosperm, which tastes somewhat like coconut. 

This endosperm is rich in oil and, presumably, protein. 

Agroforestry may be viewed as an intermediate stage in the utilization of the 

Oenocarpus-Jesseniapalm complex. It appears to be more stable than the 

often-destructive utilization (where large staids of trees are cut for harvest) of 

these palms by some of the indigenous groups in the Amazon valley. It in not, 

however, a case of agronomic domestication, as a palm monoculture would be. A 

better understanding of the three agroforestry systems should be obtained, both to 

foster the use of Oenocarpus-Jesseniapalms elsewhere in similar situations, and 

as a precursor to full-scale domestication where economic and social conditions 

would justify such an investment in time, energy and capital. 



CHAPTER 11.
 

BREEDING PROSPECTS 

The Oenocarpus-Jesseniacomplex exhibits a great deal of variation in 

morphology and other aspects, offering a wide range of prospects for future programs 

aimed at crop improvement. Table 28 presents a capsule description of all the 

species in this complex, as well as an indication of their productivity and 

potential use. Of these species, 0. distichus, 0. discolor, 0. bacaba, 

0. mapora. and J. bataua are best suited for immediate cultivation. This is 

due to a combination of factors, including habit, productivity and fruit size. The 

remaining species in Table 28 should be collected and studied for their value in 

breeding. 

During studies of wild palms, it has been noticed that up to 7.5% of the fruits 

from certain trees, those which recently shed their fibrous coverings, contained two 

seeds (Fig. 32). This results in a seed with a larger mass and a greater quantity 

of oil-rich mesocarp per fruit. There is no apparent explanation for this tendancy 

to produce double fruits, and it was never observed on middle-aged or older trees. 

If a way could be developed to stimulate development of additional ovules in the 

fruits, and retain this trait over the life of the tree, yields would be increased. 

Another characteristic of value for breeding is the apparent low-growing nature 

of the trunks of Jesseniabataua palms near Tumaco, in the Choc6 of Colombia. 

The distinct nature of the trunk of this species was first pointed out to me by Dr. 

Victor Manuel Patifto who has made extensive studies in the region. These palms 

appear quite different in their habit from those in the Amazon Valley (Fig. 33). 



TABLE 28 

AGRONOMIC POTENTIAL OF PALMS 	 IN THE Oenocarpus-Jessenia COMPLEX 

Species Range 	 Habit Fruit Shape Productivity Potential Use 

and Size 

Oenocarpus distichus Brazil 	 solitary, tall (10-20 m); _ globose; 1.8-2.1 high plantation, cultivation 
2-ranked leaves cm long breeding 

0. 	 discolor Brazil solitary, medium (8 m); unknown unknown plantation, cultivation 
2-ranked leaves breeding 

0. 	 tarompcibo Brazil solitary, medium (8-9 m); subglobose; ca. unknown breeding 
Bolivia 2-ranked leaves 1.5 cm diameter 

0. bacaba Amazon 	 solitary, tall (8-20 m); globose; 1.6-2.1 high plantation, cultivation; 
and spirally arranged cm long breeding 
Orinoco leaves 
Valley 

0. macrocalyx Brazil 	 solitary(?); tall (30 m) ellipsoid-acute; medium breeding 
spirally arranged 1.3-1.7 cm 
leaves(?) 

0. mapora Costa Rica 	 caespitose or solitary, ellipsoid to sub- high plantation, cultivation; 
Panama, short-medium (3-16 m); ovoid; breeding 
and much spirally arranged 1.8-2.9 cm long 
of north- leaves 
ern half 
of lowland 
South America 

7 



TABLE 28 CONTINUED 

Species Range Habit Fruit Shape Productivity Potential Use 
and Size 

0. minor Brazil caespitose or globose-ovoid low-medium breeding 
solitary, short-medium to ellipsoid 1.6-2.3 
(4-10 m); spirally cm long 
arranged leaves 

0. circumtextus Colombia solitary(?); short oblong-cylindrical unknown breeding 
(3-6 m); 
arranged 

spirally 
leaves 

1.7 cm long 

Jessenia bataua Panama, 
Trinidad 

solitary; tall 
(14-25 m); spirally 

ovoid-ellipsoid, 
2.5-4.0 cm 

high plantation, 
breeding 

cultivation; c-,

and arranged leaves long 
northern 
half of 
South 
America 
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Figue 32 A.Double-seeded and single-seeded fruits of Jessenia bazaua 
collected from the Vaupes of Colombia. B. Close up of double-seeded fruits of 
Jesseniabataua. 



In the Tumaco region, the trunk of the Jessenia bataua palm is somewhat swollen 

in the middle, and inflorescences begin to form a meter or so frormi the ground. This 

morphology is quite different from the uniform diameter of the trunk of Jessenia 

bataua throughout its entire range. Additionally, the first inflorescences 

usually develop several meters from ground level, except when the palm is grown in 

full sun. This "morphotype" deserves further study to understand its origin, and 

see if there is a way to "stunt" other palms, to hasten fruiting. This could be a 

valuable trait, much in the same way that the lower habit of Elaeis oleifera 

makes it of value for crossing with the African Oil Palm, E. guineensis. 

One of the apparent disadvantages of Jessenia bataua in a plantation setting 

is its slow growth. For example, trees of this species observed at the INPA 

research station in Manaus, Brazil were ca. 50 cm tall after four years of growth. 

However, other palms in this complex grow at a much faster rate. Oenocarpus
 

mapora observed at the same research station was ca. 3 m tall, and was planted at
 

approximately the same time (Fig. 34). 
 The reason for this differential in growth 

must be understood if these palms are to be domesticated. As the various genera an 

species hybridize so freely, crosses could be made between the larger-fruited, more 

prolific solitary species such as Jessenia bataua and the faster-growing 

Oenocarpusmapora. 

Another trait that would be valuable for the domestication of this complex is 

precocity. If plants can be found that yield at an earlier age than usual, their 

economic returns from sales of the product (fruit) would be enhanced. In some 

cultivated trees, such as the African Oil Palm, seed collected from p'..,nts growing 

at higher elevators and planted at sea level will bear earlier than normal (G. 

Blaak, pers. comm.). In the case of Jesseniabaaua, germplasm of the 
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Figure 33. Jessenia bataua growing near Tumaco, Choc6, Colombia. Note swollen 
trunk and inflorescences (including remains of older panicles) that are low to the 
ground. 
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Fig. 34. Experimental planting of Oenocarpusmapora in Manaus, Brazil; age of 
tree is approximately four years. 
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populations growing at ca. 1000 m in the hills and Tingo Maria, Peru should be 

collected and incorporated into lowland nursery trials. This could be one way of 

reducing the non-productive period of a plantation. 

As pointed out in earlier cha: ters, fatty acid composition of the oil varies in 

the different species in this complex. Breeding and selection activities should be 

influenced by these differences, and hybrids created according to greatest need and 

value. 

Because of the variation in morphology, growth rates and chemical composition of 

the fruits, advances could also be made using the tools of modern biotechnology. In 

particular, somatic fusion could reduce the time necessary for the creation of 

hybrids desired. Advances in tissue culture work and cryobiological storage with 

Jessenia bataua have been made at the Twyford Plant Laboratories in Somerset, 

England. 

In summary, because of the great variation in the species of this complex, as 

well as their ability to hybridize, prospects for selection and breeding are 

enhanced. As the next chapter discusses, broad-scale germplasm collection is one of 

the next steps towards utilizing thi! variation for agronomic domestication. 
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CHAPTER 12 

FUTURE RESEARCH LINES 

To improve utilization and promote the domestication of this complex, a number 

of research lines are suggested. These include general studies of the palm's 

biology in the wild, as well as agronomic, technological and laboratory studies. 

1. Inventory of species, A much better idea is needed of the contemporary 

distribution and diversity of species throughout the neotropical range of this palm 

complex. The information on precise distribution obtained from herbarium specimens 

is often no longer valid due to extensive cutting/exploitation of this group in some 

areas. 

2. General biological studies. A much greater understanding is needed of the 

life history of these palms. Early growth in the rain forest, fruit and flower 

production, and the induction of senescence all need further understanding. From 

studies of the phenology of the different species throughout their range a better 

understanding can be obtained of the duration of yield, and a protocol for selecting 

species based on their ability to provide a year-round harvest would be feasible. 

In addition, general biological studies would allow the pulp-fruit ratio of all of 

the species to be analysed and the most prolific species or forms identified. 

3. Agronomic Studies. It is essential that a series of stable germplasm banks 

for the Oenocarpus-Jesseniacomplex be developed. At present there are only a 

few efforts in the neotropics, and activity is proceeding at a slow pace. It is 

essential to stimulate the collection of genetic material from throughout the 

habitat of this complex, and curate this material in a variety of suitable 



-170

locations. It is also essential to begin comprehensive agronomic growth trials of 

this complex aimed at better understanding and increasing the slow growth rate of 

some of the species. In addition, a way of inducing the double-seeded trait 

occasionally found in the wild is of importance. A descriptor list should be 

developed for evaluating wild palms and characterizing germplasm that is collected. 

4. Agroforestr. systems. The agroforestry syscems observed in Choc6, Colombia 

should be studied much more intensively. In particular, the third system discussed 

in Chapter 10 should be researched over a 5-year period to determine its level of 

sustainability and, if desirable, develop a strategy for introduction of this 

technology into other areas. Additional trials should be inaugurated in other areas 

of the tropics where Jessenia and Oenocarpus species are found, with the aim 

of determining the most suitable crop mix for agroforestry systems. 

5. Biotechnologv. Some advances have been mn,de in tissue culture and 

cryobiological storage. Once promisi,,; genetic lines are identified, a system of 

rapid vegetative propagation would allow for the cloning of this line and hasten its 

If somatic fusion could be developed,introduction and use in broader cultivation. 


traits of some of the palms in this complex could be introduced into other common,
 

more rapid growing palms such as the African Oil Palm, and production levels
 

enhanced.
 

6. Qit composition. As the fatty acid composition of the oil varies in the 

different species, a much broader inventoiy of oil composition andi quality should be 

undertaken. If unusual chemical constituents of these oils were found, this could 

help stimulate demand and thus promote more intensive cultivation of these palms. 
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7. Nutritional evaluation. Nutritional examination of the fruits of Jessenia 

bataua, undertaken by Balick and Gershoff (1981) revealed the importance of this 

species as a food source. Additional nutritional studies should be carried out of 

all of the species and subspecies in this complex, and components such as protein, 

oil, and carbohydrate shcruld be studied. 

8. Socioeconomic studies. The value of the palms in this complex depends on 

the social and economic structure of the area in which it may be used or 

introduced. The social component of the development of a new crop such as these 

palms must not be ignored. For example, the role of some of these palms in helping 

to develop extractive reserves should be investigated. Cooperatives of harvesters, 

perhaps based on the Las Gaviotas model, might prove to be one effective way of 

exploiting these palms. 

9. Network of researchers. F.nally, there should be increased communication 

between researchers and others interested in the use of the Oenocarpus-Jessenia 

complex. Researchers at individual institutions should be encouraged to publish 

results of their investigations, announcements of collecting programs, availability 

of germplasm, etc. The use of the newsletter "Useful Palms of Tropical America," 

published by CENARGEN/EMBRAPA in Brazil, is to be encouraged. Regular meetings of 

those workers interested in the domestication of this complex of palms, as well as 

other palm groups, should be held to keep up interest in these resources. Several 

meetings have already been held, such as that at CATIE, in Turrialb-, Costa Rica, 

1983, as well as PIRB, sponsored by the Interamerican Association, held in Bogota, 

Colombia in 1985. Such meetings give the opportunity for personnel from 

institutions around the tropics to have contact with many other people and promote 

activity in research, agronomic and domestication efforts. The proceedings from 

these meetings should be published and widely dissemianted. 
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APPENDIX II.
 

THE PROPER COLLECTION OF PALMS FOR SYSTEMATIC STUDY
 

Given their relative abundance and importance as a part of the overall tropical 

and subtropical biota, palms are not well represented in the study collections used 

by biologists. For example, in Brazilian Amaz6nia where palms often dominate the 

landscape, there are minimal collections of this family in the local herbaria. As a 

result, local studies of domestication, ecology, population biology, floristics, 

pollination, ethnobotany, etc., are hindered by not having adequate and complete 

reference collections with which to compare material being brought in from the 

field. The lack of good palm collections in one important region was documented by 

Balick et. al. (1982) who found that only 37.5% of the 232 recognized palm species 

in Brazilian Amazbnia were present in any of the three local herbaria within that 

Of the species present, many lacked crucial information on their labels andzone. 


others were in an unreasonable state of preservation.
 

With the new initiatives being taken in the domestication and utilization of 

native palm resources, it is important that good collections of these plants be 

made. These collections require a devotion of a great deal of field time in order 

to be made properly. If done correctly, these collections can serve future 

generations of biologists in their quest to understand the tropical ecosystem. A 

poor herbarium specimen of a palm is worse than no collectio' at all, in that it 

tends to give a misleading impression of the plant or creates too many unanswerable 

questions, thus adding only confusion to what could be a clear systematic picture. 
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This appendix summarizes some of the techniques and methods to follow for making 

a good palm collection, in the hope of encouraging field workers to devote more 

effort towards working with these important organisms. This information is 

presented in greater detail in Balick et. al. (1982). The interested reader should 

also see Fosberg and Sachet (1965), for additional discussion of this topic. 

Because of the rather large size of many palms, it is difficult to try and 

collect entire organs, such as leaves, which may be up to 8 meters in length and 

weigh 20 kilos or more when fresh. Similarly, a fruiting panicle with 30 kilos of 

Cocosoid fruits would be extremely difficult to collect, dry, ship and curate in its 

entirety. It is, therefore, advisable to make collections with representative parts 

of each of the major organs, rather than making collections which encompass the 

complete organ. Through the use of photographs and very detailed measurements, in 

the herbarium one can subsequently reconstruct the general nature and habit of the 

palm. Ten elements of a good palm collection can be outlined: 

1. The leaf avex in pinnate-leaved valms: leaf hastula in 

oalmzite- or costagalmate-leaved alms. The apical pinnae 

can be fused in a distinctive way or have dimensions altogether 

different from the middle pinnae. The hastula or ligula, as 

it is sometimes known, often varies in shape and size and can 

provide an element of distinction at the specific level. 
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2. 	 Leaf oinnae and at least a oortion of the rachis in 

Dinnate-leaved palrs. The pinnae are often crucial for 

making generic and specific determinations. For example, 

the presence or absence of peltate trichomes on the pinna can 

be used to separate the closely related genera, Jessenia and 

Oenocarpus. The pinna size and insertion (clustered versus 

regular) is very useful for separating out Cocosoid palms. 

3. 	 Flowers or fruits. or both. Flowers, and to a lesser degree 

fruits, usually contain the most essential criteria for 

systematic identification in palms, both at the generic and 

specific level. It is essential that collections include such 

fertile material. It is often possible to locate an individual 

plant in flower, while at the same time locating a similar 

individual of the same species having fruit in some degree of 

maturation. While it is preferable to obtain flowering and fruiting 

material from the same tree, it is also permissable to collect 

flowering and fruiting material from different individuals, if 

great caution is taken to collect from the same species. The 

herbarium label should note that sexual material was taken 

from different trees. 

X',
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4. 	 Flowerina or fruiting axes. or both. The morphology of the 

flowering or friling axis often provides important 

information for taxonomic identification. Smaller axes should 

be collected in their entirety, while larger ones photographed 

and 	carefully measured. 

5. 	 SuDplementary material: bracts, sheaths, soines. wood samples. 

stem., and.seedlings. Such materials may be helpful in 

identification, depending on the taxon in question. 

--	 re6. 	 Ouantitative and oualitative infforr0ation on vegetative, 

productive and moroholotzical characters not arm rent on the 

specimen. A . previously mentioned, it is essential to spend 

as much time as needed to properly document the piesence, 

distribution and limensions of vegetative, reproductive and 

morpholog;cal characters. In herbarium collections there are 

many important bits of information that cannot be faithfully 

discerned. For example, some palm fruits change color when 

dry. Another example would be the dime'nsions of a large leaf, 

which might be represented inthe herbarium collection by only 

a sample of the apical, middle and basal pinnae and rachis. It 

is very important that proper measurements be made in the 

field, and faithfully transcribed on the herbarium label. 
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7. 	 Information on habitat. This data should include comments 

on altitude, substrate, vegetation type and degree of 

habitat disturbance. Such data are especially useful in 

palms, as many species are limited to specific habitats 

and serve as ecological indicators. 

8. 	 Reasonably precise locale. As is the case in all herbarium 

collections, information on locale is essential, especially 

if the pecimen represents an undiscovered, rare or endemic 

species. 

9. 	 Vernacular names and .ug.. Many palm species are referred 

to by vernacular names and many have local uses. Vernacular 

names are extremely helpful in relocating species populations 

in the field, and ethnobotanical uses may be indicative of 

species of potential economic value worth further consideration. 

It is surprising how many puim collections are lacking in 

such information. 

10. 	 Good oualitv black and white or color nhotoraohs. Even if 

they are not contained in the herbarium collection, it is 

extremely important that the collector take adequate pictures 

of the palm before and after it is collected. For exakL-le, 

these might include habitat photographs, a shot of the 

individual specimen(s) collected for harvest as well as 
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closeups of the reproductive, leaf, stem and other subsidiary 

organs. These photographs are often kept by the collector, and 

their availability indicated on the label. While useful, 

it is admittedly rather expensive to include original 

photographs in each herbarium collection. 

Because the proper collection of a palm often results in sacrifice of the tree, 

it is important to make as many specimens as possible from that particular 

individual. In general, six specimens are sufficient, from one to three deposited 

in the country of origin as requested, and three duplicates sent to the home 

herbarium for distribution at a later date. More duplicates can be made, although 

drying these in the field is somewhat difficult, especially if more than one or two 

good collections are made each day, and the collecting activity lasts for several 

weeks or more. It is not uncommon for palm collectors to find that this material 

has filled up the field dryers and takes many days to process, resulting in a 

potential backlog of both palm and non-palm collections. 

While seemingly difficult, palm collection becomes an interesting and rewarding 

endeavor, once the hurdle of the first few collections has been passed. The 

collector should be armed with a good ax, machete, clippers, measuring tape and a 35 

mm camera w.;th copious color slide and black and white print film. Strong cord and 

woven plastic sacks are important for carrying the colected material back to the 

location where it is to be pressed and otherwise processed. The fact that these 

plants have been somewhat ignored by collectors in the past provides an opportunity 
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numbers or specific collecting locality were 
provided According to Glassman (1977), the 
holotype is Bondar sn. (RB-80813). and an 
additional collection is also found at the Field 
Museum orNatural History (F.405257) Bon. 
dar dedicated this spevies to Dr. Edgard Teix-
eira Lcite in gratiude for his suppor ot Ron-
dai's studies. 

In 1930 we began to investigate the genus
OrNgnvo as part ora program to domesticate 
the babassu palm. which is widely used in Fira-
zil as a soure or oil and charcoal. in the Bra-
zilianstateorMaranhioaloneoverone million 
people collect babassu fruits and crack them 
to extract the oil-rich kernels for subsistence 
and market production or vegetable oil, the 
remaining woody endorarp provides the re-
gion's most im."inant source ordomesitc fuel 
in the form orcharroal. Extracion or hahassu 
kernels comprises the largest oilseed industry 
in the -orld entirely dependent on wild plant
for its raw material, with an annual cash value 
orover US S I 00,000000 in oil produced (Pick 
el aL..1935) Whike collecting germplasm of 
thew palms, w. gathered extensive datr on
their ecology, ethnootany. and taxonomy. 

To determine he status of Orgnyo rix-
uipassa. we firnsthad to resolve the taxonomy
and nomenclalure of its suspected parents. ba-
bas:', and piassavia. The taxonomic status or 
behalsu. es well as its proper nomenclature,
has bet a prolonged topic or debate among 
botanists, and this debate has even spolled out-
sideorthebotanical community Foresample,
the .rrazIlian National Fronomic rouncil and 
the Association or -nsmerce in Maranhio 
took a stand on nomenclature. adopting 0 
sreclozn as the official name or the babasiu 
pir" (Markley, 1971).

A detailed discussion ofthe taxonomic sta-
lus and nomenclature of babassu is provided
by Anderson and Bialick (in press). They con. 
etude that this complex is comprised o two 
dlstilspecie. The mostwidespread andco. 
comically important Is Orrinv pholrfelo 
Man.; I e second species, 0. oiers Burnt, 
is apparently confined to the So Francisco 
river valley in MinisGesls(wilh prosibleout-
lying populations in adjacent areas of Goita 
and Bahia). Adopion of 0 phateralo as the 
name or the predominant species in the ha-
basumcoiple resolves nearly a centuryotno-
isteaclatua debae. The palm refrrd to by
Badar (1954) as 0. spiraosa is now reduced 
to nwcay nhe originalymy mder 0. phaiears: 
ciettile intse foe the piassavl palm. 0. rich-k-lDne.w tamals in good standing (Glan-

msa. 1977). 
This study describes the morphology and 

fear anatomy in three tallt of Orhignyo: be
bassu, perinlo. and piassava. To date, the only
published information on letanalomy in Or. 
birnpa (Troiinsoin. 1961) is confined to the 
generic level. Determining the statuls of pitr
ported hybrid%in palms has invariably been 
based on morphology, and this study repre
sent%the first such attempt that, to our knowl.
edge, uses both analrtmicul and morphological 
comparison. Tomlin-on (1961) considered 
that palms cannot normialy he distinguished 
at the specific level through the use otanalom
ical lesicharacters. Ilowever. he believed that 
the latte erre of value in systematic classifi
cation when combined wih other lines ofevi
dence such as morphology. Various workers 
have since used lear anatomy coupled with 
morphological evidence to assist in distin. 
guishing palms at the specific level (eg.. Glass
man. 1972. Syagrusr Uhl. 1972- Chrlyricarpus 
alliance; Read. 1975: Thrinax; Uhl. 1971: 

1yrpsholse). 

MATELIAIS A" MtrMOD-Afophological
.rudirs-Due to the lack oradequate herhar
ium specimens of Orbtigsty. we initiated an 
intensive field collecting program in 90. Ob-
tainingspecimensoflargepalmssuchasmany
of the species in this genus, requires a highly
specific collecting methodology, the details ot 
which are provided by BIlirk el al. (1932).
Because it is oflen not possible to obtain a 
complete representation oreach morphological 
component, collecting mut be selective and
accompanied by detailed field documentation. 

(ur overall collecting stategy was to obtain 
as wide a representation as possible ofthe vari-
ability within the species comprising the be-
bassu complex. Specimens of ortagniga phale-
rara were obtained over widespread areas in 
Blrazil and Bolivia (Fig. I). Specimens of the 
purported hybrid described in this paper, as 
well as 0. eschlrrt, were obtained at a total or 
rout locatIons in Brazil, three In the itate or 
Maranhio and ona in the state of Onlis IFig. 
I). At each orthes oaes. we made repeated 
collections ot the purported hybrid so as to 
obtain abett-r representation orits variability.
Specimens were distributed among herbaria in 

IBrazil (CEN. IAN, IN?A. MG). Bolivia (LPB).
and the United States (NY). 

Detailed stud*es or the morphology and 
anatomy orthese palms wee carried out at the 
Lieberman Laboratory and Institute or Eco-
nomic Botany of the New York Botanical Gr-
den. Morphological comparisons were made over the full range or characters, from those 
apparent in the field to thos only discernible 
In the laboratory. For quantitative compari-
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sons. repeated measurements tiam numerous 
speciiens were obtained. antI the mean as well 
asthe range orthese measurements was usually 
determined. except in cases where the sample
tiyes -etc judged to be too small, 

Anatomical studies- For each ot the three 
tat, three collections considered to be re:s-
resentative were selected tor anatomical stud-
lea. The material used In the preparalion ot 
anatomical sections was removed from the 
pinnaealongt.h middle otthe learand Irated 
according to the mcthodology described by
Martens and Uhl (1984) for the preparation or 
palm lear cross-sections. Each of the sections 
comprised the entire width or the pinna. in-
cluding the midrib. It was quite difficult to 
makethest scctionsdue tolhe presence ofrsilica 
bodies and fibers. as well as the large sire of 
Ieleaves..Prepasationorthemalenalincluded
fixing., desslihcation. initial softening and de

wat discoverrd tot hesl staining results were 
obtained by keeping the slides immersed five 
hours in the Sarranin and 25-30 seconds in the 
last Grteen stains Epidermal I"lWitel re made 

using she techniquel tri -cribed by 0-'lrien and 
Mc(ully (1911). To make the peels, pinnae 
were removed, hydrated, cut in samples ca. 
2 N 3 cm. mascerated and stained in Safranin. 
To analyze venation patterns in the leaves. 
plnnar umplrswretea chedandthenstained 
in afermnin. accorning to the technique de
scribed by Martens and Uhl (194). 

REt'tLs3- Morphological and anatomical 
descriptions of the three tasa are provided be
low. To facilitate comparison, synopses ofdis
tinguishing morphological and anatomical 
characters are given in Tables I and 2. re
:pectively. 

hydration. Eacoh pin ti in Pan - dervptons (Fitwas embedde deorical 
plait Plus and cut wiib an A. 0. Spencer 320 Orbignpaphaleras Mar.. Palm. Orbg. 126. lift lre-
Rotary Microtome in IS micro, sections. Sat- 1. 13. fig 2. 32A. 134. Type dOrbgpy J ,ranin and Fast Green were used as stains. It 20 (P. nv.)." V tiIJ 

tol 



np- efobpre owtaigma 0.* 0 AYT I. AMwpkxMqcu m -a lwrmm- 8oMwl 54/t POI0Sd4t7 Jn cht D b'w*dE 
,.mopwha. e, w wmhua ,a a toomsel 

STEM
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Atralsa tpfeiosa Mar..H-st Nat. PaIlm 2: 	 T.stJ 2. Seeiu ro..y....sme.w.A.*,m Mar. Oi/4C0Obia.. 0x Irisena 15m-d-4in k 5 s Peu A.f. 5138, . 96. i. 3-6. 1826. Type: Manrius 	 fthr. a A"~ and 0 Kbbm Dn.* 
s.n.(M. n.v.). Orbignya speriosts IMan.)

Barb. Rodr.. Sert Palm. Brat. I: L 51-3. 
 _ _ 00 -o .	 0 

SOrbign 

I 
". 


,,:I j 2'" j, 
-
" - " 


t Eplants. 
.
 

2]:: 

Y marliarj Barb. Ro<r., Palm. Mat-
IOpoSS. 68.t.22-23, fiL 1-14.1891. Type: 
1. 22-23. 

Orbignya macropetalaBurrer.Notizbl. Bot.
Gai. Bet.lin-Dahlem 11:690. 19 32. Type:
Schomhurik s.n. (0t, nv.). 

Orhg.,ya ho' bo oaa Burrel, Notizbl. Bot. 
Garl. Berlin-Dahlem 11:690.1932. Type:
published as a new name for 0. sprciosa

' ,aI.) Barb. Rodr. 

Largi. solitary. erect pleonanthic, some. 
times nvontecious but commonly androdine-
cious. ptlm, stem columnar, frequently mas-
sive, 5-1t m high. 19-50 cm in diameter, 
surface S;sy to brow-., smooth. obscurely ringed 
wits lesisfsca. adventitious roots sometimes 
visible at base. 

Leaves 10-25. fewer in young or senescentipirally arrnged~ in a suberect (when 
young)or erect-arching (when mature) crown; 
sheath 40-120 cm Ionl 21-42 cm wide. par-

A 144 ,tially c lapins splitopposite thepetiole. thick, 
. -eoriceous.ahxial surfacepgreen. weakly white 

lepidote. usuall with yrno.v, longitudinal 
striationsth2t mal estendtotherachis. adazial 
surface brown; petiole 8-42cm long. 5-30 cm 
wide. green. amnoth.channeled adasially. con-
vet ahaialty, rachis 5.6-2.6 m IonL. base 

trough-shaped in cross section, more oe less4-sided atcenter., becoming triangular toward 
apes. aba1ial surface weakly to strongly or-

2- ange-biown lepidote. vestiture especially ap-
,j parent when yong, becoming gray with age 

and railing away; pinnae 156-208 per side: reg-
ularly insered lnng the rachis and ina single
plane, rigid when younL, becoming pliant with 
age, linear-lanceolate at center nf rachis, pli-
cate, acute, basally refleed at attachment, 
I-ribbed with peminent intermediate veins, 
gicasy dark green and smooth adazially, dull-
gsucous abaxially., balal pinnae 83-115 cm 
Iong and 1.0-2.0 cm wide. middle pinnae 8-6
1 cm long and 2.0-6.0 cm wlde,apiral pin-
nae 22-139 cm long and 01 -2.3 cm wide. 

Inforeacences interfolias. cream-white In 

bud, yellow atarthesis, finaly lumingpeenish 
1 to browns, branched to I order, bearing a phi-

able, fibrous prophyll 50-150cm long (usually 
. disintepgating rapidlyupon development ofthe 

inflorescence), peduncular brad 40-218 cmj ' :; 	 long, woody, longitudinally strongly-ribbed, 
browin.swolbesin middle. openinglengthwise.
persistent, with acumer 16-40 cm long, inte. 
oriosurface of bran while. to-yellow lepidote 

at anthesile. becoming tan to rust-brown over 

Abesuall 2Lar. Gcr&,A I r,butoo- I Lassrhypod,,is 
uonxsy .,.., 

AausI ibm Sm.afmo, w w. In.,,. .d. Lg mod. ,iCty-s. 
ienr ... odn.e, C Iteasdy coWii. rdI"ait- pn. I" b- mopke 	 we. Fit=..rpLoty swnd.beeii plefth 1 

mry ad-4 on-.r .d1(i, a '. ha 
*ey vri, sd 
. Al-$ Ra_. 

time;,eduncle 56-18Orm long. ellipic to ovate 
incross;ection;rachisAB-175cmlong;rachil 
laeofstaminate inflorescenre srmple. 277-401 
in number. 18-28 cm long, linear to sliglhtly
undulate. slender, attenuale, arranged spirally 
along the rachii. each rachilla suble.ded by a 
bract 0.546.0 mm Iong, bearing 17-102 st-
minate flowers arranged in 2(4) lontiudinal 

rows on the abaxial side only, rachillae of an-idrogynOUS inflorescence 32.!-475 in number, 
10-24 cm long. linear to undulate, slightly

Ithicker than rachillaeon staminate infloret-
cences, arranged spirally along the rachis, each
rachillasubtendedhyabract 2.0-14.0mm long 

land bearing 1-2(3) pistillate flowers at base to 
middle and I-severll usually inviable stami-
nate flowers at apes, or sometimes bearing sta-
minale flowers only. 

Flowersunisexualslaminateowersyellow-

ish.slightly fragrant. asymmetrical, subtendrdby 2 small beacteole: per flower, 1.0-4 0 mm 
Ion2; sepals 3, free or basally connate, lanceo-
lair to triangular, 0.8-2.5 mm long and 0.6
2.3 mm wide. coriascrus; petals 2(0), free, ;n-
curved, occasionally imbricate along the mar-
gins or apex,more or less similarin length but
always with 

9
I petal wider than the other(s), the 

widerpetal .6-16.Smm longand3.9-7.5 mm 
wide. obovate, dentate at apex, the narrower 
petal(s) 9.5-16.9 mm long and 2.8-5.2 mm 
wide. narrowly elliptic, acute or occsionally 
dentate at apex. all petals coiaceous with 
smooth margins; stamens free. (21-)24-26(-
30): filaments slender, linear to slightly nar. 
rowed toward pas, straight to occasionally 
Islightly undulate, 1.0-4.2 mm long, infre-

,- oa si.l e wl-s..otscrkln lw M 
sld 

Ut,ur. wen 

bretate. 2.3-5 0 cm long at anthesis, variaoly
shaped but generally triangular to deltaie. 
hotsled-concave. conaceous. margins dentatl. 
apes acute or dentate with 2-3 teeth; t ami
nodial cupule leaving a ring around the pistil: 
gynoecium syncarpous; o%ary supe ior;carpelh 
11-)3--(-t I). stigmas (I-)3-6(-I I). erect to 
more or less reRexed al anthesis. 

Iruit hroaoly elliptic to oblnng. 6.6-12.5rm long1 3.7-9.9 cm wide. 40-490 g each (dry. 


weight). lepidote. surface gay-white at apex. 
rust-brown beneath. nea drlneaied in mature 
fruits by a more or less distinct nng left by
staminodial cupule; stigmatic residue peris
tent; a cupule of indurate perianth enclosing 
brae or fruit.3 8-5.9 cm long: epicarp 1.0-4.0 
mm thick, fibrous; mrsocarp 2.0-12.0 mm 
thick, mealy-dry at maturity, endncarp 35-76 
mm in diameter. woody and very hard; seeds 

(-)1-46(-l 1). ovate to elliptic. - cm long.endosperm while, oily. hom.seneous; embryo 
cream-white. 

Vpertmenj examined- BOLI(IA. Dept. 
Beni Prow. Marhan. ca. 35 km S orTrinidad. 
10 km S of Sachojere. Villa Alha, Jul 1982,
Bahck et al 1.30 (LI'B.NY) 30 km S of Ri
beralt. island in Lake Tumi-Chucua, 2 Aug 
1992. tairk ei at. 1.767(LPB.NY). Prow. Me
mor,ca. IR km S of.Ran Joaquin, fairmcalled 
"Barranquita.' 18 Aoig 1982. Bolick evat 14.12 
[LPB,NY); Dept. Santa Cruz- Prow. Velasco. 
ca. 105 km N of Sa. Ilgncio and 22 kmn S or 
San Simon. near Finca Bonanza, 26 Jul 1983, 
lopki us trat. 11 (LPR.NY) Prow. Nuflo do 
Chaves, on road between Yota, and Ascerado 

quently fused; anthers irregularly shaped, spi- La Luna, 6 Aug 1983. Hopkins e al.18(LPB,
rally twisted, thecac united, irregularly coiled NY). BRAZIL Estado do Ceari. ?-lun. Ubs
ad twisted. longitudinally dehiscent; pollen lJara. halfway between thetown of Ubaoja and 
grains free. pistillode much redu. . Ubajar National Park, Dec 1981, Balick etal. 

Pistillate flowers cream-yellow, partially ,333(CEN, IAN. INPA. MGNY. Mun.lpi.
overed wish a russ-colored tomentum, brac- on road between Uhajara (62 km)and 1p1(II

teolate. s 3-6. free. imbricate.2.".l cm kmn), 12 Dec 198 1. Bolick to a. J.154 (CEN.
long at anthesis. variably shaped but generaliy IAN. INPA. MG. NYI. Fstado de Goils: Mum. 
triangular, hooded-concave, margins smooth. Tocantin6polis. I I km from Tocantin6olis 
inner sepals coriaceous; petals (4-5). ree. im- on Farenda Mucama. 28 Now 1981. Balick 
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Vi at. ;109 (CEN. IAN. INPA, MG. NY).
Estado do Maranhic: Mun. Sio Felix de Bal.
zs,'ommunityknownas"Poqo,"4 Dec 191, 
Bahck et at 1342 (('EN. JAN. INPA, MG.
NYI, Musn. Born Jardim, along Rio Pindari atPosto Indigena Car, (FUNAI Post, Guajajara 
Indians). 28 Aug1933. Batickerol 1468(CEN,
NY). and I Sep 1913, Bolick et at. 132A (CEN.
NY). F,ado de Mato Grosso, Mun. de Ari-
puanli. in seasonally flooded fonres adjacent to 
Rio Anpuanl, 17 Mar 1977, Anderson 288(M.o Y. td de Pai oMn.rgrm
Village of Tracunteu. Nov 198 1.,Natck eta.1301 ((EN. IAN, INPA, MG, NY); Mun. Itu. 

wide, apical pinnae 14-42 cm long and 0 .
08 cm wide. 

Inflorescences interfoliar, cream-white in 
bud. yellow at anthesis. branched to I order.
bearinga small fibrous prophyll ca. 20 Cm long;peduncular bract 35-65 cm Iong, coriaceous, 
longitudinally weakly to moderately ribbed,
brown, swollen in middle, openinglrnghwise,
persistent, with acumen 3-12 cm long. interior 
surface of bract rrddish brown. whitish at an-
thesis. becoming rust brown over time; pe
donce53' cmoreIong ellipticto ovateincross 
,ec'iion; rachis 17-35 cm long. strongly recurved rachillae ofsuminate inflorescence 17- 10 

;.N 

zv. 

. 
-

13 

piranrp. 20 km downstream on Rio Tocantins 35 in number, 2.3-IS cm long. linear to slightly
'i-ir. tupirangsat Cajzeirinha. 23 Nov 19931. undulate, slender, attenuate, attached to theBolick er at. 1 04 (CEN. IA14 INPA ,MG, abaxial side of the ra his only. each rachillaNY); Mun. So Felix do Estado .e Picui: Xin- subtended by a bracteole 1.0-4.0 mm long and 12 -: : -

, r' 

gu, on banks of Rio Fresco ca. 51 km aboveconfluence with Rio Xingu. 7 Jul 190. An-
derson 391 (MG, NY). Estadodo Piaui 32 kmS of Tertesina on road to Palmeiras along Par-
naiba River, at locale called "*Smar,'"Dec 
1981. Balick ri al 1351 ((TN. IAN. INPA. 
MG. NV). 

,rkittya ekyterl Di'rd. Man. n . 3-
4495* 103. 1111. Type Weddell 2705 (P.
n.v.). 

Small, solltary, stemless. pleonanthic, in-3. spirally arr-pmed in an erect-arching crown: 

hearing 5-50 flowers on abaxial side only; rachillac or adrogynnus inflorescence 10-20 in 
number. 0.1-1.0Ocm long. much thicker thanrachillaeon staminaie inflorescences. attached 
to the abaxial side of the rachis only, each 
rachillasub'endedbyabsacseole3f.-4sOmm 
long and bearing 1-2 pistillate flower at .base 
to middle and occasionally !-several usually
inviable staminate flowers at apex. 

Flowrs uniffzua- sUaminate flower, reamyellow, slightly rragrant, asymmetrical. %ub-
tenided by I ve'- - mall btacleole per flotwer,connnte, lancrolate to tiangular or trullate, 0.4- -

17 
18 

sheath 20--)'. ct lon&, thin, somewhat cons-
cious.lbaslalsulacemgreen, larkingtriat,ions.
adasial surface brown; petiole 30 

-40 cm long. 

1.7(-4.Q) mm long, 0.5-2.0 mm wide, mem. 
hrannustoeoricceou, petals 1-2(-4), free, in.
curved, occasionally imbricate, more or less ' .

,1 1: 

ca. 1.5-2.3 cm wide, green, smooth, slightly
channeled adasiafly. flat in convex abaially;
rachia 1.2-2.3 m long, base irouh-:haped incross section, mom ar less triangular in cross 
section at center -nd toward apet. asbeial sur-face smooth; V-'nn 76.-. 9 per side, irregularly

sinered aksg the rehis in g;,oups of 2-3(-7) 
per side. cris a:e. lineai-lanceolate at center of 
rschis. weakly plicate, acute, basally reflexed 
at attachment, I-nbbed wit%prominent inter-
mediate veins, oa,41green and smooth ada;i-
all). gren and ;nostly smooth abaxially, basalpinnae 45-70 cm long and 0.7-1.5 cm wide. 
middle pinne 37

-41cm long and 1.4-3.0cm 

similar in length but alwayi with one petal
wider than the other(s), the wider (or solilary) 
pItal is 7.1-12.4 mm long and 1.5-11.6 mmwide, ovate, obovate or elliptic, apex dentate, 
the narrower petal(;) 6.2-11.1 mm long and1.5-7.2 mm wide, narrowly elliptic, acute ordentate at apes. all petals membrmnous to fi-
brous with smooth margins; stamens fte, 14.
18(-20). filaments slender, linear so slightly
nqfrrowd toward aper, siraight to occasionally
srndulzie, I.0- 4 

.5 mm long.infrequently r.s j; 
anthers irreularly shaed, spirally twitted,thecac united, longitudinally dehiscen;: pollen.
grains adherent ,);pistillode much mduced. 

14..... 

5 
-

714!O-4L Y l L ine, of 0.vie°t- 0 nphakmsOmid ~ .a.. , . .wodst >.w 
dqrultis and amttio a! litoss. ithe.rsta"rt wIs alm ika niehis e Aj m a siqn pies. to ,A~hwm.1 OO ifpt ospea of )-4 of "ot s saSio Oa isstrai, tO Acw&'M1sd is i*m n p~odepisintiad eunmtoam the Iwbu(0 10..Ea~i.0 *wh~k,, Ilck as s IS5531.0 .Ak",(OalickaiIL $11.tILO (blkli iatl 157 ) 13.0 pits (Dalickslltro&111411 O a40 ,w (tie L" tALI59111 . . z 4(Ulr0 k sht I al s II,1. 0 n-salw e th11MChIn 1539),7.0 tr .t d" ckk rL 16li.1. I0 Ma cl k &ti.1eat.)4}. 
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Pistillate flowers cream-yellow, pattiaeI/with or without striations,adaxial surface 
covered with a rust-colored tomentum, beac. 
teolate; sepals 3, free.imbricate. 1-9-3.5 cm 
long at anthesis, variably shaped but ger rally 
triangular. ,oriacrous, margins smooth; petals 
3(4-6). free. imbricate, 1.3-2.8 cm long at an-
thesis, triangular to deltaic.approximately same 
size. coriaceous. margins smooth or weakly 
de-:ate. spes aocute; stlm nodial cupule kav-
ing a ring about the pistil; gynoecium syncar-
pous; ovary superior; carpels 6-. stigmas 6-
8. 	apical. 

Fruits ellipl:z, !.A-7.7 cm lon1. 3.3-4.4 cm 
wide; 10-50 1:each (Iry weight). lepidote. sur-
face gray-whis as apex. rust-brown berat,, 
delineated in mature fruits by aweakly defined 
ring '-nby staminodial cupule, st-imatic ets-
idue per"istenl; a cupule of indurate perianth 
enclosing the base of frsuit, .13-4.9 cm long.
epicarp ca. 1.2-2.0 mm shirk, fibrous; meso-
carp ca. 0.4-2.7 mm thick. mealy-dry at ma-
turty-.ensdocarpc 12.-I8 2mmindiameter. 
elliptic. 2.3-2.7 cm long. 0 6-0.8 cm wide. en-

dosperm white, oily, homogeneous; embryo 
creme-white. 

Sprinfnsrpu examined-RAZIL. Estado de 
Goials: Mun. Tocsntin6pnlis, ca 20 km N of 
town of Tocantin6polis at Posto Indigena Si 
le-k (FUJNAI Reservation. Apinaj6 tribe), ft-
10 Sep 1993, Balick r al 157R8.1579. 1580. 
and 1597 (C-N. NY). Estado do Maranh.Ao: 
Mun. Carolina. ca. 10 km N of Estreito de 
Goilson Belim-Brasilia Highway. I Dec 1981, 
Benlirk t af I13i (IAN. INPA. MG, NY). and 
ca. 20 km N nf Esirrito de Goits on Bcl m-
Brasilia Highway. 2 Dec 1981. Balick it al. 

ber-n . petiole 2 1-80 cm long, 3-ft cm wide. 
green. smooth, channeled adaxially. convex 
aboaaiallv, rachis 2.0-6.4 m Iong, base trough
shaped in cross section, more of less 4-sided 
or occasionally triangular at renter,becoming
triangular toward apex. absial surface smooth 
or weakly to moderately orange-brown lepi
dole. vestiture becominf gray with age and 
fallingaway;.pinnae 10

4 
-153perSide. nserted 

either singly or irreguta-ly in groups of 2-4 
alona the rachis and either in a single plane or 
in several planes, rigid when yuung. becoming 
pliant with age. linear-lancolate at center of 
rachis. plicate. acute, basally reflexe* at at
lachmnt. I-ribbed -. th prominent inletime-
diate veins, dull green and smooth adaaially. 
weakly glaucous to smooth abaxlally, haull 
pinnac 40-1,93 cm long and 0.5-2 5cm wide. 
midde pinne3-12 (m longand 2.2s.Ocm 
wide. apical ,,)innse 14-33 cm long and 0.2-
I. cm wide.
 
der. cream-white in bud. yellow at anthesis.
 

bearing a small fibrous prophyll ca. 30-13 cm 
long; peduncular bract 95-130 cmnlong. con
aceous to woody. longitudinally strongly-
ribbed, brown, swollen in middle, opening 
lengthwise, persistent, with acumen 1-20 cm 
long, interior surface of bract whitish atan-
thesis, becoming rust-brown over lime: pe
duncle4

4-48 cmlonS. ellipic toovate in crossh
section. rachis 34-99 cm long. rachill, ofsta
minate inflorescnce41-150 in number. 1-20 
cm long. linear to slightly undulate, slender, 
attenuate, attached to the abaxial side of the 
rachis only, each rachilla subtended by a bract 
0.5-7. mmlong andbearing l0-60staninate 

1315 (CEN. IAN. INPA. MG.NY); Mun. flowers depo-ited on abaxial side only; rachil
\,Codo. I km N orTeesinalEm Highway. Iaeof androgynous inflorescence 20-70 in 
WFaenda"Canto da Rosa." 19 Aug 1990. An- number. 0.1-2.9 cm long much thicker zhan . 

derson, 202 and 393 (NY. MG). rachille on slaminate inflorscences, attached 
(,"' Orbfjrr sitrlixltro's: Psin- to she abaxial side of the rechis exclusively orfMondair) B~alick. 

/\Y " e ld Anderson skll. occasionally arranged spirally rnomthe base toanEtO nov. 
lrbimy dar Arq. Jard. Sot *he middle porsion of the rachis and only onaendeirot Boer 


B the ial side from the m iddle o the apexiR io,d h iro l3:58.ftBo 5.6 19 4.Tryd: aba 
-
e ann . 0 1 3 (:8. n .v ) .. iod s . e i , R B 1o 

t.ic.,monoticious 	 .h/ (or androdit-aciusl) pallm1masll to medlum-sised. solitary. pleouan-

stemless or stem 0.5-7.1 high, 1
0
-23cm indiameter, brown, smooth or ..'sth some leaf 

sheaths persistent. obscurely .. nged with leaf 
scars. 

L.eaves 10-13. Iewer in young or senescent 
plants, spirally arranged in an erec-arching 
crown; sheath 4-90cm long. 15-30cm wide, 
partially caspinL, split opposite the petiole, 
thinlothiek.co*ocicous. abaialsturfacegreen. 

of rach i s, each rac h i l l a su b tended b yEat ct
0 5-30 mm long and bearing 1-2 pistillate
inviable staminate flo wers at apex.flwersatbasetomiddleand I-severalusually 

Flowers unisexual. staminate floraweyellow, slightly cream.fragrant . asymmetrsal, sub-

tended by (1)2(3) small baci-oles .3-2.0mm 
long; sepsls 3. free or basally connate, lancer 
lateto triangular, 06-1.6 mm long. 0.6-1.3 
mm wide, membranous to corioccous; petals 
1-2, free, incurved. ncasionally imbricate, 
more or less similar in length but always wilh 
onepetal wider than the other(s), when two or 
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Fl'. 1-3 Flow of 0 jpa.kvs 19. Conirtih li-i (0.1.1: t V Badpries (lit ria 
8 

&1.1311) Scl% 

135i t. ii Sep l .. Usd petals 1 it 1t.r 152 5, n i-i "k.,1 .ar eith, pruh . thisi o rc ?Li Sepahad ah
 

lt.tlo . 5 c.k t i I i. i ts . .o c u n o c o io u , p .il o al.1 c S c. . . 2 1 . ii n c o s o n i k ibora st{ctl 
ei•13 1)
 
(RalA, 2c -1]1539)atq "d -	 5.5, ha!etrrstil o( o-e.km Isili__.uin rnsans1l se7 -l._edi.nthr Ulmdar slb l Frill or 0 	 r2d 1,110 i t in 

aI15il) 21 Stisnc-. h itl Cooplew A.-,9-32Fc-es of 0 -Al-., -. loctrdarit-fs tsrIi 

I,31. -tilh sin rei.ed. 
Iso atic.d 'o.hcc.choror this 'pr-eIc.k " 

more petals nrsent the wider petal 7.0-11 8 
mm long. 4,1-6 A mm wide, obovate or ellip-
tic, apex denstle, the narrower petal(s) 7.0-
11.5 mm long. 3.0-5.0 mm wide. narrowly 

- ow rocis. o " WIaLIM" * -t 1397). f0 tr,4kpAllwk.Bpea.1Uic.tlk &I, of 
g t,- petals (Blickd 131 32. Sui.,c s .,ihi1ily 
1a0) 

elliptic to obovate. apes acute or dentate. all 
ptals membranous. stamens free (IL-)20
25(261. filaments slender, linear to slightly nar
rowed toward ipes.straight to occasionally 

2 
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t 36-38. CroIS~-0-mor 4h 1f.; m dnb .36. 0 -m.k,,(rda~l~k i! &1 13I 113. 0 r al &Ik~ ~~~~F O~ "n ,U 

SVTV !14"').L0 p~aA"W. (g ,xk t A.I 3SI)E: I SC 34 
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undulate. l.O- .0 mm lon&, infrequently fused siamInodial cupule leaving a rng about the
anthe- inegularly shaped, srally iwisied pistil; gynuoc-um synrcarpous, ovary superior; 
roundish or elongated. thecac united, Ionlj- carpels 5-6. silmas 5-6. apical.E PC tudinally dehiscent, pollen grains free. pistil- Fruits elliptic. 4-9.1 cmolung. .34-5.9 cmlode much reduced. wide; 11-2 10Pistillate fiowers each (dry weight). lepidote. sinei:ream-yc:low. pailiially face gray-Whitc at apex. rust-brown beneath. 
covered with a rust-coloFed tomenlum. brac- delineated in mature fruits by wackly Io mu
teulate; sepals 3. free. imbncatc. 2.4-3.5 tin Prately defined rng left by the scimitiodial cu
long at antlhesis. Inangular to delatc, cons- pule; stigiatic residue persistent' calyx a Cuccous. margins smooth, petals 344), free. im- pule ofindurate penanth enclosing the base of 
bricate. 2.2--3.4 cm long at anthesis. triangular fruit. 3 4-5.9 cm lung. CpIcarp ca I 2-2.5 mm 
io deltatc. approximately the safm size, coro- thick. fibrous. mcsocarpcat 3.2-5.7 mm thick. 
accous.margins smooth. apex acuteordentatc mea'y-dry as malusty. enducarp ca. 12.5--30 

SFi& ]3-33 Tnumionm ovo- of kiia. iia i eipk 33.Odbg.y. pbinIhi ialn .1 111 34. 1 ew n,.mi. (OK at I 1147) 3S.0 nmke, (BhIKk cvit 1313) IAiwm C - LULKt, E - irpiadeus. F- M3H Pahids wls PV - plmy "". K- niludth. S - SC- spo "r ts.SV - W08ry - hypoanI. PC 
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nim in diameter, woody and very hard; seeds aastialsurface less frequent, isolated orinsmall I 
4-7. ovate to elliptic. 3.5-4.4cimlong. 1.0-1.6 stminds of 2-3. above the epidermis and/or I 
cm wide; endosperm white, oily, homoge- hypodermis. Primary er located in the mid. 
neous; embryo cream-white, dle portion of the mesophyll. with an outer 

sheath incomplete abasially and an inner -
Specime r eramissed-BRAZIL Estado e broIus sheath completely sunrowsding theverins; 

Goiis: Mun. Tocanstin6polis, ca. 20km W of secondary and tertiary veins occurring in the 
town ofTocanin6polisat Posto Indigena Sio spongy meso'shyll. always above the hypo-
Josk (FUNAI Reservation. Apir.,iiE onbe) 6- dermal layer, buttresses lackinlL the outer 
10 Sep lR1, Relic& e at. ).559. lsd. 160., sheaths of secondary and tertiary veins also 
and 1604 (tEN. NY). Ftldo do Maranhiln; incomplete ahaxially. the inner fibrous sheath 
Mun. Carolina, ca. 10 km N of Ustreito de completely surrounding the veins, fibers larger
(;nilson elm.-Brasllia Highway, I lDer19A3, in the ahasial pars of the sheath. Midrth ap-
Pal ck etal 1.112 ((-FN, IAN. INPA. MO. 
NY); Mun. (odb, 15km N of Teresina.P,elm 
llighway, Fa7reoda 'Canto cis Rns." 20 Aug 

gtiS.Anderson -195 and .396(NY. MG); Mun. 
S I tlinde Ptalsas, community known as 
*Poo,'" 4 Dec 1981, Bolick er at 1.347 and 
114A (-EN.IAN, INPA. N',, MG,). 

Phalernipiotr of Anatomy OrhignyaLe n 
phalerata Mort. -Trchonse present on both 
surfaces. clavate, irregularly distibuted. sunk-
en. 0035-0055 mm lo...more frequent on 
ahaxsal surface and also present on midrib. 
Adarial c ticle ca. 0.007 mm thick, obaxial 
cuticle 0005-0.015 mm thick. A4arial epr-
dermis one layer of rectangular cells, approx-
imately equal. longitudinally oriented, walls 
undulate; altaxial eprderars also one layer of 
cells with alternate narrow broils of costal cells 
and wider handi ofintercostal cell; costal cells 
ap'rosirmaely recungular. narrow,longer than 
wvide and longiudinally oriented, walls un-
dulate; Intercostal cells vanable in shape and 
sire. wider than IonL walls slightly undulate 
and closely appiessei Stimnnra preseni shas-
imlly only, irrelularl" distributed, not in def. 
nle rows,ocurring amonig theintireostal cell., 
very rarely among the costal cells; guard cells 
sunken, 0 01 -O 021 mm deep; subsidiary cells 
6, comprising a pair of terminal cells and two 
pairs or literal cells (inner patr sunken aind 
outer pair supericial). lermirnal cells variable 
ir shape but predominantly tetratonal. Adax-
ia/hvodrmisoftwi layers ofrlls. the upper 
layer or smaller cells than the lower, variabte 
but usually rounded, aharial hynoderms or 
on. layer of cells of approximately awme size 
and ssiape, but mom elongated In the area of 
te bo of triehomes and stomata. Chlorrn-
chymar with two 1y3". of palisade cells, abun-
dantlytmnniniferous;spongymesaphyllofsev. 
end layers of closely appressed and variably 
shaped cells. l'Vbe- near the adasial surface 
longitudinally oriented, in strands or rows, but 
thessrandsmorefrequent, occurringbelowthe 
epidermis or below the hypoderkmis (1)2-4 
(-14) fihers per strand or row-. fiber near the 

proximately rectangular in cross section, ele. 
sated or raised idaxially. sclerotic ihralh sin-
gle, pointed abaxislly, with 4-8 lare vascular 
bundles and 6-7 small vscular h....lesin the 
peripheryofihesclernti'- hrathanti V-7 among
the entral parenchyma cells. trichnmes and 
stomata reduced in number; some strands of 
fibersamongthe paruenchyma cells (2-2 fibers 
per strand, structure of midnb: epidermis (! 
layer if very small cells), hypodrrmis (2 !ayers 
of cells varyng in shapLt atdifferent points of 
midnb),,..d centrallycloselyappresseopare-
chyma cells. Expansion cellspresent on both 
sidesofmidrib, with three layers on each side 
these layers confluent or not below sclerotic 
sheath. Srtcabodiesspherical-svinulose. inthe 
lamina. Specimens eur-nined Bah/ e, al. 
1301. 1342. and 135. 

Orhiins. elchleel Drilde-- Triclhrmsr pres-
ent on both surfaces, clavate, irregularly dis. 
tributed, iunen,0025-o n47 ommlong, more 
frequent on mbatial surface and also present 
on midi Adourinlcutirleca. 01 0% mn shick; 
harialcusicltO.002-0007mm thick. Adasial 
rpidprmis of one layer of lontiludinally ri. 
rnted rectangular cells. wa.Is undulale, ap-
proximately equal; alurtsial epidernis also of 
only one layer ofcells wih alternate bands of 
costal cells (narrower hniacs)and intercostal 
cells (wider bands); costal cells approximately 
rectangular, narrower th.,n wide and longitu-
dinally oriented, walls undulate; small intr-
costal cells, wider than long. variable in shape 
and size. wa'.-_ undulate. Stomata present 
abilally only. rarely amng the costal cells; 
guard cells sunken, 0.012-0022 mm deep; 
subsidiarycells6.comprisingapairofierminal 
cells and two pair, of lateral cells (inner pair 
sunkenandoutepairsuperficialt ierminalcells 
variable in shape but mostly triangular; ad-
jecent terminal cells frequei-nly fused. Adaral 
Aypodermis orone layer ofcells, longitudinally 
orienledandapproximately Sameshape;abax. 
ittvhpdermir at one layer of cells. variably 
shuwl longitudinally oriented. a little smaller 
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than the cells o! adaxial surface, more elon- rather uniform; altarialepidermis also of one 
pied near t)c area of the bases or trichomes layerorcellswithalternatehandsofcosallcells 
and stomata; abastal layer ofhypodermal cells (narrower bands) and intercostal cells (wider
always interrupted by the buttresses ofthe see- bands), costalcellsrectangular, longitudinally 
ondary and tertiary veins, the lower portions oriented.wallsundulate.intercost.alcellsclosly
of the veni touching the abaxial epidermis. appretsed, variable but usually rounded. Sto
Chorenchymna-wth 1-2layersofplisatlecells, maor present abavially only, irregularly dis
abundantly tanninifermus; spongy mesop-yll tribuied, not in defiiterows, occur-ingamong 
of several layers OfClosely aporesed variably the intercostal cells and very rarely among the 
shaped cells Filtersnear the adsxial surface coital-ells: guard cell%sunken, 0012-0 020 
lonitultinallyoriented. inmasivegroups. rel- mm l9p. s a pairn lidfrl- cells 6. Comprit'
ularty distibuted, occumng below the epider- of terminal cells and !'-a pairs of las. lIt 
mts.(1 -)6-7(-;2) fibers per strand; fibers near (inner pair sunken and outer pair supret.. 1; 
the ahasial surface less frequent, isolated or in terminal cells .,arishle in shape but predon,,
small strands of' 3.above theepidermis aid/ nantly Irtrare-tnaut 4daral Apiorrdervi I( 2) 
or hyliodermis. Prnarn,reins located in the layer(s) of irundIfd cells; adalially fibers re
midd; rnrion of the mesophyllt independent placing mo t tells of the nuter layer of hypo
of both urfaces. with an outer shealh i-com- dermis. abaxal hypoderintri,a -tingle layer of 
pie" abaialtly and an inner fibrnus sheath tells.'-njitudinally oriented. a little smaller 
completely surrounding the veins; secondary thin the cell of the adaxial hypodeirnis. more 
and tertiaryveinsoccurring in the spongy me- elongated near the base o( the inchomes and 
suphylleslending through thehypodermal lay. stoma; the abaxial layer of hyp'dermal cells 
er and touching the epidermis in well char-
actrrizedandveryfrequentthstlresses;aninner 
fibrous st.eath of the secondary and tertiary 
veins present. the extended cells incomplete in 
their lower portions and the inner fibrous 
sheaths incomplete in their upper portions and 
not completely surrounding the veins; fibers 
larger in the ab sxial part of the sheath. Midrib 
approximately squarc in cross section. elevated 
or raised adaxially. sclerotic sheath single. 
pointed abaxially, with 5 large vaisular bun-
dIes and I-4 smaller vascular bundles, 0-10 
small vascular bundles in the periphery of the 
sclerotic sheath and 0-3 among the paten-
chyma cell% trichomes and siomais pr"rnt; 
some strands of fibers in the upper portion or 
mid.b,iamong ihe parenchyma cells and hypo-
dermal cells (1-9 fibers per sianid). s 1uctrire 
of midrb" epidermis (I layer of very small 
cells). hypodeniis(Z layers ofcells)andcloscly 
appressed parenchyma cells: Fxpansin cels 
present in layers on each side of midnb with 
3 layers per side. these lay'rrs confluent or not 
blow thesclerosic sheath. Silica odes spher-
ical-spinulose in the lamina. Specimens ex-
amined: Nalick er al. 1313. IJ16.and 1317. 

Orblignyo xreixei ana (lond.) Balick. Pin-
heiro aid Anderson- Trchomns on both sue-
faces, moce frequent on abaxial surface. ci. 
vale. irregularly distributed, sunken. 0.040-
0 047 mm lon, present on midrib. Ada-ral 
cuticle 0.005-0.007 mm thick; aharxual cuticlechyma cells; tochomes and st1mrat on the 
ca. 0.007 mm thick. Adaxial epidermis one midrib; some stratids of hbers among the 
layer or rectangular cells, walls undulate, ap- parenchymacells(l-7 fibersper strand) struc
proximately equal. longiiudinally onentaled, lure ofmidnb: epidermis (I layer of ,ery small 

almnst completely continuous b:t occasionally 
interruptedhy thetlo-erporionsorsecondary 
and teriary veins. Clorench'm-cwith 1-2lay
ers of palitaldecells, spongy mesophyll of sev
eral layers of closely asipressed and variably 
shaped, abundantly tanniniferous cells. Fhers 
near the adisral surface occurring in longitu
dinallyoriented. moderate strandsand lessfre
quently in rows; (I -)6-R(-14) fibers per strand; 
fibers kear the sbaxial surface less frequent. iso
lated or in small bundles of 1-4 in the spongy 
mesophyll Primrs'reisin the middle portion 
ofthe mesophyll.independent ofhth surfaces. 
with an ouie, sheath icomplete ha1alltv and 
an inner librois sheath rimiiletely surround
ing the veins; irrndnrs, and tertitns rrins oc.
curnng in the spongy mesophyll; the lower poe
tion of the %econatary and tertiary veins 
estendng part usay threouilththe hpeidermis 
but only rarely tiouchingihe rpidrro.is and 
formin g buttresses; the outer sheath of the sec
ondary antitertiary veins ofestended cells in
complete in the lower portion of the veins, the 
inner sheath well developed in the lower por
tionbut incomplete in the upper portion and 
not completely surrounding the veins; hers 
larger in the abasial pan of the sheath. Afidtih 
approsimaely scluareincross section.elevated 
or raised adaxially, sclerotic sheath single. 
pointed haaxilily with 2-1 large vascular bun
dies and 3.-4 smaller vascular bundles. 5-12 
small vascular bundles in the periphery of the 
sclerotic sheath and 2-4 among the prers

http:rpidrro.is
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lose in the lamina. Specime-il examined: Ba-
irkv'al 1312. 1347. or J 1348. 

Dmsscurmut-As shown in Tables I and 2 
and Fi2. 2-9, a wide variety of quantitative 
and qualitative characters are intermediate in 
the purported hybrid. These intermediate 
characters range from morphology (e.g., stem 

ingth.leaf size.and structure o! the flower) to 
anatomical featurzi (e.g., thickness of abixill 
hypodu-mis and presence of buttresses). In ad-
dition to the morphological and anatomical 
evidence. kid observations reveulcd that she 
hybrid is apparently Simictc to areas where 
both Orbigrnyaphelrrata and 0. ernhierioccur 
(Fill. I). thus providing further support for its 
hybrid statu, Zased -)n these considerations, 
we conclude that whir was formerly known as 

Orf'4nr-jtwslrano Bosidar is. in fact. a nt-
ural hybrid arising from the crossing of ha-
butsu. 0. phateraraMan., and piabsava, 0. 
tthiedr Drude. We thus propose tial at' sci-
entilc name of the perinlo palm be changed 
to Orbwigya w frixtirana (Dondar) Boalick, Pin-
heim & Anderson. Within the natural popu-
lations of O.-hilrywa x treixirana. a great range 
of variation can be fotind, as is evident from 
Tabk I. This variation hat heen studied in a 
popul.ltion located in the basin ofthe Parnalbl 
and Itapecuri rivers of lilaranhlo and Piaul 
States, Enail (Medeiroys-Costa. de Campos 
Mendes, arid de Castro Btto. 1985). On the 
basis of this study, three mori)shotypcs were 
recoC ied, all intermediate in maorphology be-
tween the two parent species. Recognition of 
the morphotypes was , on measure-
ment: ofthe raclsis. number ospinnae. number
snd perc-ntage ofglrouped an" .tular pmnnar, 

percentage of rachis with regular pinnae and 
number of stamens in the flower. This ex-
haustive study ofra single popultion provides 
further evidence that Orbigitya x,ri.xrr,na 
comprises a highly variable hybrid swains in-
tesia,-disae in sze and structure between the 
pa'ts. In future publications we shall propose 
hybrid status forother salisin the bahassu com-
plea, based on various lines of :videne. The 

•rults or our research in this c--mplex have 
convinced us that ome proportion of the p 

ineplmsnouced morphological variability in palms.
especially in the subtribe Attalteinac (Drans-
field and Uhl, 1916). can be attributed totheir 
propensity to hybridize freely in the wild. The 
complexities ofhybridization in palms will en-
sure decades of research problems for palm
taxonomists, at least as log as native palm 
habitala remain intact. The cunentn trend to-
ward resolutwofo taxonomic questions in 

palms through extensive field work (Tomlin
son, 1979) will pioduce an increased under
standin£ of the extent nf hybridizption in some 
eler.'enis of the family, and, we feel, a consid
erable reduction in the number of valid tax& 
at the specific level wi'hin those group- where 
hybridization can be identified. 
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HYBRIDIZATION IN THE BABASSU PALM COMPLEX. II. 
ATTALEA COMPTA x ORBIGNYA OLEIFERA (PALMAE) 

MICHAEL J. BALiCK. ANrT-HoY B. ANDERSON, AND 
JUDAS TADEU DE MEDEIROS-COSTA 

Balick. Michael J. (New York Botanical Garden, Bronx. NY 10458-5126).
Anthony B. Anderson (Nuseu Paraense Emilio Goeldi, Caixa Postal 399, 66.000. 
Belem, Pars. Brazil). and Judas Tadeu de Medeiros-Costa (UFPE-Departmento
de Boi~nica. Rua Cons. Silveira de Souza. 1181, 50.721, Recife, Pernambuco, 
Brazil). Hybridization in the babassu palm complex. II. Atralea compta x Orbig
nya oleirera (Palmae). Brittonia 39: 26-36. 1987.-A new hybrid palm, xAt
tabignya minarum. from the Rio S.o Francisco Valley of Minas Gerais, Brazil is 
described. It is a natural hybnd between Atialea compta Man. and Orbignya
oleifiera Burret and is quite common in the area studied. Most of the morphological
characters of the hybrid are intermediate between those of the parent species. A 
notable exception is the number of fruits produced: xAttabignya minarum pro
duces more fruits per panicle than either parent species. This is the first report of 
hybridization between Orbign.;'a and Attalea and may shed light on the status of 
Orbignta. considered by some to be synonymous with Atalca. 

The first paper in this series (Balick et al., in press) discussed the role of one 
hybrid complex in the genus Orbignva. This genus contains the economically
important babassu palm complex, a group of palms in the tribe Cocoeae and 
subtribe Attaleinae (Dransfield & Uhl, 1986) widely distributed in lowland Brazil 
and Bolivia. The most important and widespread species is Orbignya phalerata
Man., the fruits of which are harvested to produce oil and charcoal. Approximately
two million people collect the fruits of this species, manually crack them to extract 
the oil-rich seeds. nnd obtain charcoal from the remaining epicarp and endocarp.
The taxonomy of 0. phalerata is discussed in detail in Anderson and Balick (In
press), along with that of another species. Orbignva oleifera Burret. which has a 
more restricted range. Together these two taxa comprise the palms commonly
known as babassu ("babaqu' in Portuguese) or less commonly, "coco palmeira."

Orbignya oleifera is of great interest as a potentially useful plant, due to its 
abundant production of pistillate (fruit-bearing) inflorescences and higher per
centage of oil in the seeds compared to the more widespread 0. phalerata. Much 
of our botanical research in the last six years has been directed toward under
standing this group and promoting its utilization through improved management
practices and the selection of superior germplasm. Because of its unique char
acteristics, 0. oleifera is of great importance to this work, and we have made 
several expeditions to its native range in Brazil to study variation in wild popu
lations. 

In 1984 we travelled to the Municipio of Santa Fe in Minas Gerais, Brazil (ca
165 km E of Montes Claros). where 0. oleifera is common in the pastures and 
disturbed forests. The owner of the Fazenda Santa Maria. a farm some I I km
from the town of Santa Fe, granted us permission to collect palms on his property. 
There we found t%o palms dominating the landscape, 0. oleifera and A. compta
Mart. (Figs. 1, 2). These art known in this region as "coco palmeria" and "indaiS" 
respectively. We were informed that a similar palm, known as "indaii mestigo," 
was also found in this area. Because the Portuguese word "mestiqo" refers to 
someone ofmixed blood, we were intrigued by the possibility that the plant called 
"indaig mestigo'" might be a hybrid between the local species of Orbignya and 
Attalea. 

After a detailed survey of the population, three elements were identified. The 
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first two consisted ofintermingled stands of 0. oleifera and .4.compta, each species
exhibiting the morphological uniformity we had encountered in other populations 
during five -%ears of fieldwork with this group. The third group consisted of a 
swarm of individuals with much morphological variation, most of which was in 
range intermediate between the two species nen,.ioned above. During previous 
surveys of over 100 populktions of Orbignva, we never found anything similar 
in morphology to this third group of palms. However. hybrid complexes were 
identified in several populations of Orbignya where these populations integrated
with certain other species or genera in the Attaleinae. This was the first time we 
had ever found A. compta growing with a species of Orbignya. and we are con
vinced that. based on the propensity for natural hybridization within the Atta
lein-c as well as the intermediate (but still highly variable) norphology of the 
newly -identified palm. that it is indeed a hybrid and that the parents are A. compta 
and 0. oleicra 

A searCh of the literature failed to reveal a previous report of this hybrid palm.
We are giving it a nothogeneric name. according to Articles H.3 and H.6 (Appendix
Ii of the International Code of Botanical Nomenclature (Voss et al.. 1983).

The lack of accurate, published species descriptiohs. especially based on an 
understanding of variation in the wild. limits our understanding of these two 
genera. To help resolve this problem, detai!ed descriptions of the parent species
based on our herbarium and field observations are included herein. The descrip
tion of the new hybrid is based on the specimens cited as well as on observations 
and measurements of a number .'f c:her palms in the population. 

x Attabignya Balick. Anderson & Medeiros-Costa. gen. hybr. nov. (Figs. 3. 4) 

.4ttateaH.B.K - OrbgnaMan. 

x Attabignya minarum Balick. Anderson & Medeiros-Costa. sp. hybr. nov. (Figs. 
3. 4) 
Notuhs morphologicis plurimis inter Orbign)'an oleiferam Burret et .4naieam comptam Manius

intermedia et solum inter parentes obvia. Palma 7-11 m aia. trunco solitario 35-40 cm diam. Folia 
pinnata. pinnis ad racheos basin fasciculatis distaliter ordinatim dispiositis: panae medianae =96-
II0 cm Jongae. ad medium 4-7 cm latac. lnflores- ntia androgyna. rachillis 9-12 cm longis: florum 
petala anxastc elliptica vel ovata: stamina 11-20. thecis rectiusculis vel subiortis vel subcurvatis. 
Frucius elipipt i 9.2-10 x 4.3-6.7 cm. semina saepissime 3-4. 

Solitar. erect, pleonanthic. monoecious palm: stem 2-6 m high, 35-40 cm in 
diam. mith pronounced, closely spaced internodes. Leaves 14-22. fewer in younger 
or senescent plants. sr.zza;:: arranged in a broad. arc:hing crown: sheath 70-74 x 
31-33 cm. partially clasping, split opposite the petiole. thick. coriaceous, adaxial 
surface smooth and greenish. abaxia! surface weakly ray-lepidote with yellow.
longitudinal striations that may extend to the rachis; petiole 5-10 cm long, adaxial 
surface channelled and smooth. abaxial surface convex and glaucous: rachis 5.37
5.5 m long., base trough-shaped in cross-section. center more or less 4-sided. 
becoming triangular toward apex. abaxial surface glaucous. pinnae 181-191 per
side. in groups of 2-5 at base of rachis. otherwise regularly spaced and in a single
plane. rigid to pliant. linear-lanceo!ate at center of rachis. acute. plicate. basally
reflexed at attachment. I-ribbed with prominent intermediate veins. adaxially 
green and smooth. abaxiall. dull-glaucous: basal pinnae 135-152 x 1.2-2.1 cm: 
middlz pmnnae 98-110 x 4-7 cm: apical pinnae 14-22 x 0.9-1.4 cm. Inflores
cences interfoliar. yellowish at anthesis. bearing a prophyll: peduncular bract 128
140 > 22-27 cm. woody. longitudinally jibbed. brown. swollen in middle, per
sistent. with acumen 17-20 cm long: peduncle ca 50 cm long: rachis 50-150 cm 
long: rachillae of stamin,, inflorescence simple or occasionali '.Iuch branched. 

.
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F1Gs I--4. 1Orbignyaoleifera. from Mun. Santa Fe. Minas Gerais. 2. Atlalea compra, from Mun.
Santa Ft. Minas Gerais. 3. Type trer of .Auabigntva minarum growing in an open are behind 
f-rmho.:e. from Mun. Santa Fe. Minas Gerais. 4. Type tree of xAttabignj'a minarum (left) growing 
next to Orbhgnva ole.(era (right). 



30 BRITTONIA [VOL. 39 

103 cm long: rachillac of staminate inflorescence simple. 150-448 in number, 5
i8 cm long. linear to slightly undulate. slender. attenuate, arranged spirall. around 
the rachis and subtended by a membranous bract 2.5-4 mm long. bearing sta
minate flowers arranged in longitudinal rows on abaxial side only: rachillae of 
androgynous inflorescence simple. ca 230 in number. 5-15 cm long. arranged
spirallh around the rachis. each rachilla subtended by a bract 9-13 mm long and 
generally bea, ing I pistillate flower at middle (ca 5 cm above insertion on rachis) 
and 2 rows of' ca 20 staminate flowers on abaxial side extending to apex. or rachilla 
at base of rachis commonly bearing staminate flowers only. Flowers unisexual: 
staminate flowers yellowish, slightly fragrant. subtended by I or 2 bracteoles 0.5
1.5 mm long: sepals 3. free or basally connate, triangular to deltate. ca 2 x 1.2 
mm. membranous: petals 3 free. straight to curved. 1-1.8 x 4-5 mm. lanceolate. 
acute at apex. coriaceous. with smooth to slihghtly crenulate margins: stamens free. 

1-] 2: filaments straight. linear, thecae united and longitudinally dehiscent: pis
tillode reduced. Pistillate flowers not seen. Fruits obovate. 7.8-9.4 x 4.9-5.3 cm, 
76-96 g each (Ar. weight). brown-lepidote throughout. frequently channelled or 
grooved cn sides. with a weakly defined ring left b. staminodial cupule: stigmatic
residue persistent. often slightly eccentric: fruiting perianth indurate, consisting 
of 3 sepals 2.5-4 cm long. 3 petals 4-5 cm long. and a staminodial ring: epicarp
2-3 mm thick. fibrous; mesocarp 2-3 mm thick, oily. bright orange at maturity: 
endocarp 3.7-4.1 cm in diam. woody and very hard: seeds generally 3-4. ellipsoid. 
ca 3-4 cm long: endosperm white, oily, homogeneous: embryo basal. 

Specimens examined. BR4ZtIL. MINAs GEKAIS: Mun. Uberlindia. 20 km E of city of Uberlindia. 
near BR-365. adiacent to Rio Araguari. 16 Ma) 1981. A. B. Andersoon 399 (MG. NY): Mun. Santa 
Fe. I I km from town of Santa Fe near stream called Logra do Rio. on Fazenda Santa Maria, 30 Nov 
1984. M, J Bahck cial 1691 (CEN. NY), 1693 (CEN. NYl ). 

ORBIGNYA OLEIFERA Burret 

Orltzen.va oitieraBurret. Notizbl. Bo, Gan. Berlhn-Dahlem 14. 240. 1938. TYPE: BRAZIL. MiNAs 
GERAI;: Pirapora. I&Dec 193. ,;uyr-t & Brade 19 IHOLOrYPE: RB. n.N.. 

Sohitar\. erect. pleonanthic. monoecious palm: stem to ca 20 m high. 31-53 
cm in diam. leaf sheaths persistent just below crown. internodes inconspicuous.
Leaves 13-20 leA'er in younger or senescent plants. spirally arranged in a broad. 
erect-arching crown: sheath 100-125 cm long. split opposite the petiole. thick. 
coribceous. adaxial surface smooth and bro%n. abaxial surface rarely with yellow.
longitudinal surface striations that may extend to base of rachis. densely white
lepidote: petiole lacking or to 10 cm long: rachis 6.25-7.50 cm long. base trough
shaped in cross-section. ccnter more or less 4-sided. becoming triangular toward 
apex. adaxial surface smooth, abaxial and lateral surfaces (at middle of rachis)
dense]\ white-lcpidote: pinnae 156-186 per side. 2-3 basal pinnae grouped, oth
erv ise reguiarly spaced and in a single plane. very rigid. acute. basally reflexed at 
attachment. I-ribbed with prominent intermediate veins, adaxially dark green
and smooth. abaxially glaucous: basal pinnae 152-182 x 1.5-2.5 cm: middle 
pinnae 140-168 x 4.5-6 cm: apical pinnae 49-69 x 0.5-1.5 cm. Inflorescences 
inierfolia:: yellowish at azithesis, prophyll ca 75 cm long: peduncular bract 95
240 x 28-41 cm. woody. longitudinally ribbed. brown. opening longitudinally 
alon2 a morc or less distinct invagination. i.ersistent. with acumen 28-52 Cm 
long. interior surface tan to light orange at anthesis: all axes of inflorescences 
white- to yellow-lepidote at anthesis. peduncle 94-122 cm long: rachis 1-1.7 m 
long: rachillac of staminate inflorescence simpi-. up to 365 in number. 13-32 cm 
long. linear. erect. attenuate. arr, .aged spirally around the rachs and subtendel 
by a membranous bract ca 4 mm long. bearing 69-138 stminate flowers arranged 

http:6.25-7.50
http:Orltzen.va
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in 2 or 3 (4) longitudinal rows on abaxial side only: rachillae of androgynous (but
functionally pistillate?) inflorescence simple. ca 277 in number. 2-3 x 3-4 mm.
arraiged spirall. around the rachis. each racailla subtended by a contorted bract
5-6 cm long and generally bearing 1-2 pistillat. flowers at base to middle and 2
3 aborted staminate flowers at middle to apex. or more rarel. bearing staminate
flowers only. Flowers unisexual: staminate flowers yellowish. frafrant. asvmmet
rical. subtended b\ I or 2 bracteoles. 1-2 mm long on staminae inflorescences 
up to 1.5 cm long on androgynous inflorescences; sepals 3. free o' basall\ connate.
deltaic. ca 1.5 x 1.2 mm. membranous to coriaceous. margin. smooth; petals 2(3). free. incur'ed. 10-12 mm long. I petal 6-7 mm wide and obovate with apex
dentate or lobed. th. other petal 4 mm wide and narrowly elliptic with apex acute
with sn: ooth margins coriaceous; stamens free. 28-32 (37): filaments slender, ca 
2 mm long: thecae united. irregular\ coiled and twisted: pistillode present. Pis
tillate flowers yellowish, subtended b\ a straight to curved or occasionall\ con
torned bracteole 0.8-3.0 cm long: sepals 3-6. imbricate. triangular to deltate. I
3 cm long at anthesis. coriaceous. margins smooth: petals 3 (5). imbricate. tri
angular to deltate. ca 2 cm long at anthesis. coriaceous. margins smooth. apex
cuspidate: staminodial cupule leaving a ring around the pistil: stigmas typicall)3-6. allical. erecit. Fruits broadly ellipsoid to oblong. 13-14 x 7.5-8 cm,152-404 
g each (dr. weight). brown-vellow-lepidote throughout: staminodial ring strongly
defined: stigmatic residue persistent: fruiting perianth indurate. 7-7.5 cm long.
containing a ca 1.4 cm long staminodial tube; epicarp 1-2 mm thick, fibrous: 
rnesocarp 2-3 mm thick, mealy, dry. tan-white at maturity: endocarp 5.1-7.6 cm
in diam. wood\ and very hard: seeds generally 4-6, ovate to ellipsoid. 4.3-6 cm 
long: endosperm white, oily. homogeneous: embryo basal. 

Specimens examined BRAZIL MN,.As GER. dS: Mu.. Pirapora. ca 10 km from town of FPrapora
on N side of BR-36'. ad.aceni to hjghwa.. 14 Ma\ 1981. .4. B. .nder.son 396 (MG NY): ca 2 kmfrom iotn of Pirapora on Fazenda d2 Praia. 26 Nov 1984, M, J. Bahick el a! 1664 (CEN. NY). 28
No' !984 Ml J Bah, .c;al 1686 (CEN. NY). Mun. Santa Fe. ca I I km from tow- of Sant2 Fe near s,rcar, called Logra do Ric. on Fazenda Santa Maria. I Dec 1984. %!J. Bal/i. c: a,* 1690 (CEN.
NYj 

x.ltiahigpj. a n.-narwn shows man\ characters intermediate between those of 
the two parent species (Table ). e.g.. habit (compare Figs. 1-.4), leaves (Fig. 5).
inflorescence (Fig. 6). flowers (Fig. 7). and fruits (Figs. 8 & 9).


A number of intermediate characters can also be found in the si2 
 and shape

of the fruit (Fig. 9). The apex of the fruit of 0. olei.era (Fig. 9c) is quite prominent.

that of .4. compta (Fig. 9a) rather indistinct, while that of the hybrid (Fig. 9b) is

inteirn..-iate. The cross-sections (Fig. 8) show a fruit of xA. m'inarum (Fig. 8b)with two seeds. a rare condition (3-4 seeds per fruit is usual). Thus. h'bridization 
does not always produce intermediate morphological characteristics 

One striking character that is not apparent from Figure 8 is the color and
consistenc. of the mesocarp. In .4.compta the mesocarp is bright yellow and oily.
%hile in 0. oleifera it is whi:e. powdery. and relatively low in oil. xAtlabignya 
mmarum has a light yellow mesocarp that is much more powder\ than that of
.A.compta. The mesocarp of Orbign.va is a commercial and subsistence product.
used both for food and medicine (Ma\ et al.. 1985): analysis of the mesocarp of 
>A. Pminarum might seveal similarly useful products. Additional intermediate
morphological features of the hybrid not included in Table 1.can be found in 
the descriptions of the three taxa. 

Some characteristics of the hybrid are radically different from the parents. For
example. the number of fruits produced in the androL.nous inflorescence of A. 
compta ranges from 81 to 120 while in 0. olcifera the range is from 98 to 189.
The type tree of x.4. minarum produced ca 298 fruits in the inflorescence. far 

i):
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A SELL-rvt MORPHOLOGIC 

Stem 
Diameter 

Leaf 
Length of petiole 
Arrangement of pinnac 

Length w%idth of mid-
die pinnac 

Length of rachis 

Inflorescence 
Length of acumen or 

peduncuiar brazt 

Androg.nous inflorescenc;: 

Lent~in of ra,.hilla 
Position of pistillate 

floAc or rachili-
Ro~ks of pis illate floas-

ers on rachis 

Staminate Flv%e 
Texture of sepals 

Numbh, of petals 

Shape of peta!s 


Number of stamens 
Attachment of thecae 

to filaments 
Orientation cf thecac 

Fruit 
Length 
Width 
Shape 

Dr\ .eight 
Channelling on surface 
Maximum leng.th of 

cal. 
Color of mesocarp 
Consistenc. of meso-

carp 
Diameter of endocarp 

TABLE I 
Ad COMIAkRISO\ OF OrhIr1va o,'ci'f(cra .4llaiaCompla. AND THEIR HYBRID. 

x .41lobignva m,,rusu 

31-53 cm 

0-10 cm 
regular except at 

extreme base of 
rpchis 

140-168 , 4.5-6 
cm 

6.25-7.5 m 

2t-52 cm 

2-3 cm 

35-40 cm 

5-10 cm 
regular except in basal 

1,, of rachis 

98-110 - 4-7 cm 

5.37-5.5 m 

17-20 cm 

9-12 cm 
0-:' cm above in- 2.5-4 cm above insertion 

sertion on rachis on rachis 
9 

membranous to 
conaceous 

2 (3, 
narrow .>elliptic 

to ovatt 
26-32 (37) 
at midpoint 

irregularl. tw isted 
and coiled 

13-14 cm 
7.5-b cm 
bruadl. elhpsoid 

to oblong 
15-404 g 
absnt 
7-7 5 cm 

hite 
dr. 


5.1-7. 6 cm 

17 

membranous to slightli. 
conaceous 

(2 3 
narrow!: elliptic to ovate 

11-20 
almost throughout length 

more or less straight to 
twisted and coiled 

9.2-10 cm 
4..-4..7 cm 
ellipscd 

110-17 g 
moderate 
5.2-7.2 cm 

yello k 
dry to oily 

4-5.2 cm 

20-32 cm 

10-20 cm 
:- regular except in basal 

';-', of rachis 

93-114 ), 3.5-4cm 

4.13-6.57 m 

13-33 cm 

5-15 cm 
ca 5 cm above insertion 

on rachi 
13 

membranous 

3 
ianceolate 

11-12 
throughout length 

straight 

7.8-9.4 cm 
4.9-5.3 cm 
obovate 

76-.96g 
pronounced 
4-5 cm 

orange
 
oil) 

3.7-4.1 cm 

more than in either parent. Visual inspi.ction of other hybrid plants confirmed 
that the androgynous inflorescences bore greater numbers of fruit than those of 
either .4.comp:a or 0. oleifra. A surxe. of palms in the Fazenda Santa Maria 
and adjoining farms carried out during our fieldv\ork indicated that the mean 
number of androgynous inflorescenccs produced by four hybrid individuals was 
4.5. slihl. greater than the 4.3 produced by ten individuals of 0. oleifera and 
much greater than the 2.25 produced by four of.4. compta. The larger number 

http:4.13-6.57
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Fi•s. S 6 5. Comparison or leaves fron this hybrid complex: Orbgnva. .. .ifera (left), xA.
iabign 'v rnn.2n,, (center). .4uaka compla (right). Note thr. intermnediate-sized rachis and pinnae ofthe h.br-d 6. Comparison of from this l%.bad complex-.4ua/ea compla (left). x.4ta

bqnva ruin (center) 
.nflor_..nees 

and Orbign *a oleifera (right). Note the intermediate size of the bracts andpanicle of the hybrid as %Nellas the greater number of fruits per individual panicle in the hybrid than
in either of the parents 
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Flovr containing stamens. B. Vjeu. of flower with stamens removed; note hooded petals. C. Flower

wth~ three petals D. Stamens Aith inrolled thecac characteristic of this genus. E-II. xArtabignva

1;,w'au (M J Babrl; r: al 1694). E. Flower with stamens removed: note three petals. F. Flower

containing stamens GC Complete flower mith iwo hooded petals. H. Stmens illustrating variation in
thecae shape from more or less linrar " to looseI\ inroiled. 11-K. Attaia coinpia (M!. J. Balick el al (f)6i'3, I Complete flowr, %ith thret petals J. Flower with stamens removed. K. Stamens with linear 
thecac 

of indi-idual fruits per panticle and the larger number of and~jgynous inflores
cences per palm appear to be an example of hybrid vigor. watich could have
important implications in the effort to select genetically superior forms of babassu 
and reiated palms for potential domestication. Forexample. based on observations

this,tsite. approximate annual fruit production per tree in A compa can be 
estimated at 34 kg. in 0. ol/i(era at 150 kg. and in xA. minarum at 169 kg. 
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:S & . A ompanson of fruits (scale bar - 15 cm). 8. Fru5i cross-sections. A. Aataka compla.
B .:'ah:mr., njmar,;, C. Orbtint . ole(fera: note hole in ono seed chamber caused b% insect 
predatlon 9. trruits A .. rtahca c, ipia B. x.ttabtgnia mmnarury note the intermediate nrture of 
the firn: ape\ in tne h.'bnd. C. Orbignia oleifera 

×.4ttabtgna minaruln appears to be quite common in the type locality, e.
peciallN in .lo\,er-lyving areas near streams. Its seeds produce viable embryos and 
the hybrid appears to be regenerating. The type tree (Fig. 3) has been protected 
for man\ years in a clearing behind a house as it is a source of food and other 
products for the household. It was not destroved to make the type collection. 
Althoigh the actual current distributions of the parent species are not known, it 
is reasonable to expect that x.4. minarum could be found in other sites where A. 
compia and 0. ole fera are .vmpatric.

The existence of this h.brid provides evidence that could prove useful for 
evaluating the status of.4tta/ca Tiis genus was considered by Wesseis Boer ( 965) 
to include Orbigniva. Sc',elea, .Mfarkle*'a, and Mavimiihana. Other workers 
(Dransfield & Uhl. 1986; Glassman !077a. 1977b., 1978a. 1978b: Moore. 1973)
maintained Attalca, Sch'elea. and Alaxinzliana as separate genera. xAttabignya
minorum is the first reported hybrid between Attalea and Orbignya (sensu siricto). 
Another intergenerc hybrid in the Attalcinae is AIarkle a dahigreniana Bondar, 
a hybrid between 0. phalerata and Ma.'imilianamaripa(Correa de Serra) Drude. 
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Given the propensity for hybridization between Attalea. Orbignva, and Maxi
m/hana, with resultant fertile offspring (Wessels Boer, 1965; J. M. F. Frazio,
unpubl. data). the recognition of separate genera is questionable. We are well 
aw are that continued research may lead to a uniting of all genera in Atalea, but 
the resolution of such a longstanding question is beyond the scope of this paper.
Through future field studies, including in-depth analyses at the popu1i tion level. 
we hope to be able to understand better the comrT'ex interactions in the Attaleinae 
and contribute towards a taxonomic hierarchy based on true biological relation
ships. 
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ABSTRACT. The taxonomic identity of the economically important group
 

of palms known in Brazil as babassu (Orbignya spp.) has been a source of
 

confusion for well over i century, largely due to a proliferation of 

species described from incomplete specimens obtained at a limited number
 

of sites. To resolve this confusion, we collected complete material over
 

a wide part of babassu's distribution in Brazil and Bolivia; additional
 

material was obtained from Surinam. Based on the literature, biological
 

data obtained in the fielo, and detailed morphological comparisons of
 

specimens in the laboratory, we conclude that the babassu complex is
 

comprised of two principal species, each with a pronouncea tendency to
 

hybridize. The most Widely distributed species is Orbignya phalerata C.
 

Martius, originally described from Bolivia, which is identical to a number
 

of subsequently described (and consequently synonymous) species from
 

Brazil. A second species, 0. oleifera Burret, appears to be restricted to
 

the Slo Francisco River Basin in Minas Gerais, Brazil. The wide
 

geographic range of this complex and its propensity to hybridize have
 

probably contributed to its high morphological variability. We suspect
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that this variability will prove to be a comon theme in certain groups of
 

palms currently thought to be cumprised of many species.
 

Over widespread areas of Brazil, palms known locally as "baba~u"
 

(spelled "babassu" in English) occur in pure stands that virtually blanket
 

the landscape (fig. 1). Bebassu stan'ds form spontaneously on sites where
 

the original forest cover has been cleared (Anderson and Anderson 1983).
 

The total area of these stands in Brazil was recently estimated at 196,370
 

km2 (STI 1979), roughly equivalent to the U.S. state of South Dakota.
 

Babassu palms are an important source of vegetable oil in Brazil. In
 

1980, 250,951 metric tons of oil-rich kernels were sold to oil pressing
 

facilities throughout the country (IBGE 1983); the manual extraction of
 

these kernels is a source of livelihood for hundreds of thousands of rural
 

families (May et al. 1985). In addition to vegetable oil, babassu fruits
 

provide a host of market and subsistence products, including flour,
 

alcohol, charcoal, coke, tar, combustible gases, etc. (fig. 2).
 

Despite its ecological and economic importance, the taxonomy of
 

babassu has been a source of confusion since it was first described well
 

over a century ago. The confusion begins on the generic level. Although
 

babassu is generally assigned to the Cocoeae (Attaleinae) genus Orbignya
 

(currently considered to comprise ca. 18 species), the status of this and
 

the four other genera in the Attaleinae (sensu Dransfield and Uhl 1986)
 

has been questioned by Wessels Boer (1965). These genera are
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distinguished solely on the basis of staminate flower morphology. No
 

correlation with other characters has been observed, and staminate flower
 

morphology spans a separation based on other characters such as endocarp
 

pores. Lines between genera in the Attalea alliance are further blurred
 

by collections of intermediate flower types, which have prompted the
 

description of two new genera; one of these, Markleya, was described by
 

Bondar (1957) a s a possible intergeneric hybrid involving babassu.
 

A classification based soiely on staminate flower morphology is of
 

little use in the field, as most species flower for a brief period of
 

time. Thus it is no surprise that the species of babassu are often
 

confused with other species or ever genera, notably Attalea. Oil palms 

commercially referre" to as baba:su include Orbignya agrestis (Barb. 

Rodr.) Burret in the Brazilian state of Parg, Attalea oleifera Barb. Rodr. 

in the state of Goi~s and Minas Gerais, A. geraensis Barb. Fodr. InMinas 

Gerais, and A. pindobassu Bondar in the state of Bahia (i "rkley 1971). 

Even -'otarists are not immune to generic confusion when dealing with the 

Attalea alliance. For example, the Brazilian botanist MArio Ferri (1974, 

1980) evoked abo.-iginal dispersal to account for the apparently disjunct 

distribution of babassu near the town of Pirajununga in the southerly 

state of Sbo Paulo;'examination of male flowers collected from the local 

palm population has shown that it in fact pertains to the genus Attalea 

(J. T. de M. Costa, personal communication; A. B. Anderson, unpublished).
 

To resolve generic confusion in the Attalea alliance, Wessels Boer
 

(1965) recommended reducing Orbignya and related genera to the inqle
 

genus Attalea, but his suggestion has not been followed by other
 

taxonomists (Dransf'ield and Uhi 1986; Moore 1573; Glassman 1977a).
 

Countervailing arSuments include the weight of taxonomic tradition and
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the observation that Wessels Boer's scheme merely reduces the confusion to
 

the specific level (H. E. Moore, pers. comm.). Final resolution of the
 

confused generic limits within the Attalea alliance will require an
 

exhaustive study of the entire group, which, like many large palms that
 

occur in remote areas, is poorly represented in herbaria. In the absence
 

of such a study, we shall consider the babassu palm to be part of the
 

genus Orbignya, and thus maintain this as a distinct genus.
 

On thE specific level, 9 names associated with babassu have been
 

published (t~b, 1). Most of this proliferation has resulted from species
 

descriptions based on inadequate botanical specimens, a problem inherent
 

to palm taxonomy in general (Tomlinson 1979). In the more recent
 

taxonomic literature (e.g. Bondar 1954; Glassman 1977a, 1978b; Rizzini
 

1963/), most of the names listed in table 1 are considered synonymnous, and
 

it is g'nerally agreed that the babassu complex consists of a maximum of
 

three species. The most commonly cited names are Orbignya martiana Barb.
 

Rodr., 0. speciosa (C. Martius) Barb. Rodr., 0. barbosiana Burret, and 0.
 

oleifera Burret.
 

The confusion associated with the identity of the economically
 

important babassu palm complex prompted us to undertake a long term field
 

study of the group's taxonomy. In conjunction with this study, we are
 

collecting germplasm of babassu as part of a domestication effort aimed at
 

producing more desirable strains of the palm for introduction into
 

cultivation. The study was thus undertaken not only to resolve
 

longstanding taxonomic confusion but to provide a basis for intensifying
 

the utilization of babassu.
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MATERIALS AND METHODS
 

Lack of adequate specimens has been the principal impediment to
 

resolving the taxonomy of the babassu complex. 
 To help remedy this
 

situation, we collected specimens of the complex over a substantial
 

portion of its presently known range (fig. 3). 
 Due to the large size and
 

bulkiness of palms in the complex, complete botanical collections required
 

extensive field documentation; recommended procedures are described at
 

length in Balick et al. 
 (1982). Specimens of all collections were
 

deposited in herbaria in the U.S., Brazil, and Bolivia (e.g., NY, CEN, MG,
 

INPA, CPATU, LPB, and others). Detailed morphological examination and
 

comparisons of the specimens were subsequently carried out in New York.
 

A first-hand familiarity with the taxa in the field provided a solid
 

basis for reviewing the extensive and often contradictory taxonomic
 

literature on this group. 
 Results pertaining to the nomenclature,
 

morphology, and distribution of taxa in the babassu complex thus represent
 

a synthesis of literature already published, data obtained in the field,
 

and morphological comparisons of specimens in the laboratory.
 

RESULTS
 

Examination of data on specimens obtained to-date indicates that the
 

babassu complex is comprised of two principal species, each with a
 

pronounced tendency to hybridize with other species. 
 In this section, we
 

present data on the morphology and nomenclature of the two principal
 

species. Preliminary data on putative hybrid complexes involving these
 

species are also provided in Appendices 1-3; final results concerning the
 

status of these complexes and definitive nomenclature for the purported
 

hybrids will be provided in subsequent publications (Balick et al. 
in
 

press; Balick et al. in press).
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Orbignya phaler.ta C. Martius, Palm. Orbig. 126, t. 13, fig. 2, 32A. 

1844. Type: Bolivia, Santa Cruz, Chiquitos and Moxos, n.d., 

d'Orbigny 20 (P). 

Attalea specios5 C. Martius, Hist. Nat. palm. 2: 138, t. 96, fig. 3-6. 

1826. Type: Brazil, MaranhAo and ParA, type not designated. Orbignya
 

speciosa (C.Martius) Barb. Rodr., Sert, Palm. Bras. 1:t. 52-53.
 

1903. non 0. speciosa Barb. Rodr. (1891).
 

Orbignya martiana Barb. Rodr., Palm. Mattogross. 68, t. 22-23, Fig. 1-14.
 

1898. Type: Published as a new name for 0. speciosa. t. 22-23
 

(lectotype).
 

Orbignya macropetala Burret, Notizbl. Bot. Gart. Berlin-Dahlem 10: 507. 

1929. Type: Guyana, onRupununiRiver, n.d., Schomburqk s.n. (B?).

A 

rbgy barbosiana Burret, Notizbl. Bot. Gart. Berlin-Dahlem 11: 690.
 

1932. Type: published as a new name or 0. speciosa (C. Martius)
 

Barb. Rodr.
 

Stem solitary, columnar, to ca. 30 in high and 19-5U cm in diam.;leaf 

scars inconspicuous; leaf bases persistent just below crown.
 

Leaves 10.-.15, erect-arching; sheath 40-120 cm long, usually with yellow,
 

longitudinal striations on abaxial surface that may extend to base of
 

rachis, abaxial surface weakly white lepidote, adaxial surface smooth; 

petiole 8-42 cm long, channeled adaxially, convex abaxially; rachis 

560-860 cm long, base trough-shaped in cross-section, middle more or less
 

4-sided in cross section, apex triangular in cross-section, abaxial and
 

lateral (at middle) surfaces weal:ly to densely orange- to brown-lepidote,
 

adaxial surface glaucescent; plnnae 156-208 per side, r-6 basal plnnae
 

grouped, otherwise inserted at regular intervals and in same plane, rigid 

KXt 

http:phaler.ta
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throughout when new, becoming pliant near apices with age, adaxial surface
 

lustrous, smooth, dark-green, abaxial surface glaucous; basal pinnae
 

83-185 cm long and 1.0 - 2.0 cm wide; middle pinnae 88-168 cm long and 2.0 

- 6.0 cm wide; apical pinnae 22-139 cm long and 0.8 - 2.3 cm wide. 

Inflorescences androdioecious, interfoliar; prophyll 50-150 cm long;
 

pedurcular bract woody, persistent, 40-218 cm long, bearing an acumen
 

16-40 cm long, adaxial (interior) surface white- to yellow-lepidote at
 

anthesis, becoming tan to rust-brown over time; all axes of inflorescences
 

white- to-yellow-lepidote at anthesis; peduncle 56-180 cm long; rachis
 

48-175 cm long; staminate inflorescences bearing 277-401 rachillae, the
 

latter 10-28 cm long, erect, each rachilla subtended by a 0.5-6.0 mm long
 

bract and bearing 17-102 staminate flowers arranged in 2-(4) longitudinal
 

rows on abaxial side only; androgynous (but functionally pistillate)
 

inflorescences bearing 323-475 rachillae, the latter 10-24 cm long, 3-4 mm
 

in diameter, subtended by a bract 2-14 mm long, each rachilla bearing
 

1-2(3) pistillate flowers at base to middle and 1- several aborted
 

staminate flowers at middle to apex, or more rarely bearing staminate
 

flowers only. Staminate flowers yellowish, fragrant, assymetrical,
 

subtended by 2 bracteoles 1-4 mm long; sepals 3, lanceolate to deltate,
 

0.8-2.5 mm long and '0.6-2.3 mm wide, coriaceous, margins smooth; petals
 

2(3), incurved, coriaceous, margins smooth, 9.5-16.9 mm long, one petal
 

3.9-7.5 mn wide and obovate with apex dentate, the other petal(s) 2.8-5.2
 

mm wide and narrowly elliptic with apex acute or occasionally dentate;
 

stamens (21) 24-26(30); filaments slender, 1.0-4.2 mm long; thecae united,
 

irregularly coiled and twisted; pistillode present. Pistillate flowers
 

yellowish, subtended by 1-2 bracteoles ca. 2 mm long; sepals 3-6,
 

imbricate, triangular to deltate, 2.8-4.1 cm long at anthesis, coriaceous,
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margins smooth; petals 3(-5), imbricate, triangular to deltate, 2.3-5.0 cm
 

long at anthesis, coriaceous, margins dentate, apex acute or dentate with
 

2-3 teeth; staminodial cupule leaving a ring around the pistil; stigmas
 

(1)3-6(11), apical, erect to more or less reflexed at anthesis. Fruits
 

broadly elliptic to oblong, 6.6-12.5 cm long, 3.7-9.9 cm wide, 40-440 g
 

dry weight, lepidote, rust-brown at maturity, apex gray-white; stigmatic
 

residue persistent; staminodial ring weakly to strongly defined; calyx a
 

cupule of indurate perianth enclosing the base of the fruit, 3.8-5.8 cm
 

long, containing a 2-4 cm long staminodial tube; epicarp fibrous, 1-4 mm
 

thick; mesocarp mealy, dry, 2-12 mm thick; endocarp woody, 35-76 mm in
 

diam.; seeds ovate to elliptic, (1)3-6(11), 3-6 cm long; endosperm white,
 

oily, homogeneous; embryo creme-white.
 

Specimens examined: BOLIVIA. Dept. Beni: Prov. Marban, ca. 35 km S
 

of Trinidad, 10 km S of Sachojere, Villa Alba, Jul 1982, Balick et al.
 

1359 (LPB, NY); 30 km S of Riberalta, island in Lake Tumi-Chucua, 2 Aug
 

1982, Balick et al. 1367 (LPB, NY); Prov. Mamorf, ca. 18 km S of San
 

Joaquin, farm called "Barranquita", 18 Aug 1982, Balick et al. 1432 (LPB,
 

NY). Dept. Santa Cruz: Prov. Velasco, ca. 105 km N of San IgnAcio and 22
 

km S of San Simon, near Finca Bonanza, 26 Jul 1982, Hopkins et al. 158
 

(LPB, NY).
 

BRAZIL. Estado do CearA: Mun. Ubajara, halfway between the town of
 

Ubajara and Ubajara National Park, Dec 1981, Balick et al. 1353 (NY, MG,
 

CEN, IAN, INPA); Mun. IpO, on road between Ubajara (62 km) and IpO (11
 

km), 12 Dec 1981, Balick et al. 1354 (NY, MG, CEN, IAN, INPA). Estado de
 

GoiAs: Mun. Tocantin6polis, 11 km from Tocantin6polls on Fazenda
 

Mucamba, 18 Nov 1981, Balick et al. 1309 (NY, MG, CEN, IAN, INPA). Estado
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do Maranhao: 
 Nun. Sao FMlix de Balsas, community known as "Polo," 4 Dec
 

1982, Balick et al. 
 1342 (NY, MG, CEN, IAN, INPA); Nun. Bom Jardim, along
 

Rio Pindar6 at Posto Indigena CarO (FUNAI Post, Guajajara Indians), 28 Aug
 

1983, Balick et al. 
 1468 (NY, CEN), 1 Sep 1983, Balick et al. 1528 (NY,
 

CEN). Estado do ParA: 
 Mun. Brayan;a, Village of Tracuateua, Nov 1981,
 

Balick et al. 
 1301 (NY, MG, CEN, IAN, INPA); Mun. Itupiranga, on Rio
 

Tocantins 20 km downstream from Itupiranga at Cajazeirinha, 23 Nov 1981,
 

Balick et al. 
 1304 (NY, MG, CEN, IAN, INPA). Estado de Piau : 32 km S of
 

Teresina on road to Palmeiras along Parnalba River, at locale called
 

"Sumar", Dec 1981, Balick et al. 
 1351 (NY, MG, CEN, IAN, INPA).
 

Nomenclature. The scientific name of this species has generated
 

considerable confusion among taxonomists. 
 Before initiating our
 

fieldwork, the first taxonomic description that could definitely be
 

attributed to babassu was 
that of Orbignya martiana Barb. Rodr., published
 

in 1898 (tab. 1). A:previously published name associated with babassu
 

(Attalea speciosa C. Martius)was based on an 
incomplete collection, and
 

its accompanying description was insufficient and could not be definitely
 

attributed to babassu. 
 Barbosa Rodrigues (1903) subsequently reduced 0.
 

martiana to synonymy under the new combination, 0. speciosa (C.Martius)
 

Barb. Rodr. Although widely accepted in Brazil, 
the latter name is
 

invalid because the same combination (q. speciosa Barb. Rodr.) 
had been
 

previously published by Barbosa Rodrlgues (1891) in reference to another
 

species (cf. Article 64, ICBN). 
 Before initiating our fieldwork, then,
 

Orblgnya martiana was the earliest, validly published name definitely
 

referable to babassu.
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Martius (1844) published a relatively complete description of 0.
 

phalerata, which he designated as the type species of the genus. The
 

collections were obtained in northeastern Bolivia in the region around
 

Chiquitos and Moxos from a palm known locally as "cusi'. Martius'
 

published description and illustration provides no basis for
 

distinguishing it from 0. martiana. However, further collections of this
 

species had apparently not been obtained.
 

During two expeditions to Bolivia in 1982 and 1983, we obtained
 

collections of the cusi palm at seven localities in northeastern Bolivia
 

(fig. 2). Comparison of this material from collections obtained of the
 

babassu palm in Brazil revealed no consistent differences. We thus
 

conclude that Orbignya phalerata C. Martius and 0. martiana Barb. Rodr.
 

are synonymous. The former has priority and the latter name is thus
 

reduced to synonymy.
 

Hybridization. Orbignya phalerata is the most widespread,
 

morphologically variable, and economically important species in the
 

babassu complex. It is this species that forms extensive stands in the
 

Brazilian states of Maranh~o, Piaui, GoiAs, and Mato Grosso (fig. 1), with
 

outlying populations'ranging from Bolivia to Surinam (Fig. 3).
 

Contributing to its high morphological variability is its apparently
 

pronounced tendency to hybridize. We tentatively propose that 0.
 

phalerata forms two hybrid complexes. One involves an intergeneric cross
 

with Maximiliana maripa (Cnrrea de Serra) Drude, producing a putative
 

hybrid described by Bondar (1957) as Markleya dahlgreniana. We found this
 

hybrid at two localities in the Brazilian state of Par, and it has been
 

reported at two other localities in Surinam (Wessels Boer 1965; see fig.
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3); in all cases it occurs in association with 0. phalerata and M.
 

maripa. A morphological comparison of the three taxa (Appendix 1) reveals
 

the intermediate nature of the purported hybrid. 
The second hybrid
 

involves a cross between 0. phalerata and 0. eichleri Drude, producing a
 

putative hybrid described by Bondar (1954) as 0. teixeirana. The
 
Td 0Y%intermediate morphology of this spet-es (Appendix 2), 
as well as its
 

exclusive occurrence in association with 0.,phalerata and 0. eichleri at
 

four localities in the Brazilian state of Maranho, support our contention
 

that it represents a hybrid.
 

Orbignya oleifera Burret, Notizbl. Bot. Gard. Berlin-Dahlem 14: 240.
 

1938. Type: Brazil, Minas Gerais, Pirapora, 18 Dec 1937, Burret and
 

Brade 19 (RD).
 

Stem solitary, columnar, to ca. 20 m high and 31-53 an in diam.; leaf
 

scars inconspicuous; leaf bases persistent just below crown.
 

Leaves 13-2U, erect-arching; sheath 100-125 cm 
long, rarely with yellow,
 

longitudinal striations on abaxial surface that may extend to base of
 

rachis, abaxial surface densely white-lepidote, adaxial surface smooth;
 

petiole 0-10 cm 
long; rachis 625-750 cm long, base trough-shaped in cross
 

section, middle more or 
less 4-sided in cross section, apex triangular in
 

cross section, abaxial and lateral (at middle) surfaces densely
 

white-lepidote, adaxial surface smooth; pinnae 156-186 per side, 2-3 basal
 

pinnae grouped, otherwise inserted at regular intervals and in same plane,
 

very rigid, aaaxial surface lustrous, smooth, dark-green, abaxial surface
 

glaucous; basal pinnae 152-182 an long and 1.5-2.5 cm wide; middle pinnae
 

140-168 cm long and 4.5-6.0 cm wide; apical pinnae 49-69 cm long and
 

0.5-1.5 cm wide. Inflorescences androdloecious, interfoliar; prophyll 
ca.
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75 cm long; peduncular bract woody, persistent, opening longitudinally
 

along a more or less distinct invagination, 95-24U cm long and 28-41 cm
 

wide, bearing an acumen 28-52 cm long, adaxial (interior) surface tan to
 

light orange; all axes of inflorescences white- to yellow-lepidote at
 

anthesis; peduncle 94-122 cm long; rachis 100-170 an long; staminate
 

inflorescences bearing up to 365 rachillae, the latter 13-32 cm long,
 

erect, each rachilla subtended by a ca. 4 mm long bract and bearing 69-138
 

staminate flowers arranged in 2-3(4) longitudinal rows on abaxial side
 

only; androgynous (but functionally pistillate?) inflorescences bearing
 

ca. 277 rachillae, the latter reduced, 2-3 an long, 3-4 mm in diam.,
 

subtended by a contorted bract 5-6 an long, each rachilla bearing 1-2
 

pistillate flowers at base to middle and 2-3 aborted staminate flowers at
 

midle to apex, or more rarely bearing staminate flowers only. Staminate
 

flowers yellowish, fragrant, assymetrical, subtended by 1-2 bracteoles,..
 

the latter 1-2 imilong on staminate inflorescences, up to 1.5 an long dn
 

androgynous inflorescences; sepals 3, de-ltate, ca. 1.5 mm long and ca. 1.2
 

mm wide, membranous to coriaceous, margins smooth; petals 2(3), incurved,
 

coriaceous, margins smooth, 10-12 mm long, one petal 6-7 mm wide and
 

obovate with apex dentate or lobed, the other petal(s) 4 mm wide and
 

narrowly elliptic with apex acute; stamens 28-32(37); filaments slender,
 

ca. 2 inn long; thecae united, irregularly coiled and twisted; pistillode
 

present. Pistillate flowers yellowish, subtended by a straight to curved
 

or occasionally contorted bracteole 0.8-3.0 an long; sepals 3-6,
 

imbricate, triangular to deltate, 1.0-3.0 cm long at anthesis,
 

coriaceous, margins smooth; petals 3(-5), imbricate, triangular to
 

deltate, ca. 2 cm long at anthesis, coriaceous, margins smooth, apex
 

cuspidate; staminodial cupule leaving a ring around the pistil; stigmas
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typically 3-6, apical, erect. Fruits broadly elliptic to oblong, 13-14 cm
 

long, 7.5-8.0 cm wide, 152-404 g dry weight, lepidote, brownish-yellow at
 

maturity, apex brown; stigmatic residue persistent; staminodial ring
 

strongly defined; calyx a cupule of indurate perianth enclosing the base
 

of the fruit, 7.0-7.5 cm long, containing a ca. 1.4 cm long staminodial
 

tube; epicarp fibrous, 1-2 mm thick; mesocarp mealy, dry, 1-2 mm thick;
 

endocarp woody, 51-76 mm in diam.; seeds 4-6, ovate to elliptic, 4.3-6.0
 

cm long; endosperm white, oily, homogeneous; embryo creme-white.
 

Specimens examined: BRAZIL. Estado de Minas Gerais: Mun. Pirapora,
 

ca. 10 km from town of Pirapora on N side of BR-365, adjacent to hig'way,
 

14 May 1981, A. B. Anderson 398 (NY, MG); ca. 2 km from town of Pirapora
 

on Fazenda da Prata, 26 Nov 1984, M. J. Balick et al. 1684 (NY, CEN), and
 

28 Nov 1984, M. J. Balick et al. 1686 (NY, CEN); Mun. Santa Fe, ca. 11 km
 

from town of Santa Fe near stream called Logra do Rio, on Fazenda Santa
 

Maria, 1 Dec 1984, M. J. Balick et al. 1696 (NY, CEN).
 

Nomenclature. Burret (1938) provided an incomplete description of
 

this species based on material collected from Pirapora, Minas Gerais.
 

Before initiating our fieldwork, the status of this species was uncertain;
 

Glassman (1977a) reduced it to synonymy under Orbignya barbosiana Burret.
 

In 1981 and 1984 we visited the type locality and obtained several
 

collections. The general aspect of 0. oleifera is similar to that of 0.
 

phalerata (figs. 4, 5). However, detailed morphological comparisons
 

between these species revealed numerous differences involving both
 

vegetative and reproductive structures (tab. 2; fig. 6). We feel that
 

these differences are sufficient to consider 0. oleifera as a distinct
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species from 0. phalerata. Yet, collections of 0. oleifera have only been
 

obtained from two localities. According to local informants, the species
 

occurs along the Rio Slo Francisco at a considerable distance from the
 

type locality at Pirapora and may even extend into the neighboring states
 

of Goi~s and Bahia. Like 0. phalerata, 0. oleifera is likely to exhibit
 

greater morphological variability than we 
have documented in collections
 

from two localities, and it is possible that further collections will blur
 

the distinctiors between these two species.
 

Hybridization. At a single locality in the municipality of Santa Fe,
 

Minas Gerais, we found a population of a putative hybrid resulting from an
 

intergeneric cross between Orbignya oleifera Burret and Attalea compta C.
 

Martius. 
 This was seen only in the vicinity of these two species, and a
 

morphological comparison (Appendix 3) reveals its 
intermediate status.
 

DISCUSSION
 

Our results show a high degree of morphological variability in the
 

principal species of the babassu complex, Orbignya phalerata (tab. 2).
 

This variability encompasses characters formerly considered relatively
 

stable and utilized to differentiate species of Orbignya, such as the
 

number of stamens or the dimensions of leaf pinnae and fruits (Glassman
 

1977a). 
 There are probably three sources of this high morphological
 

variability: the species' wide geographic range, its apparent propensity
 

to hybridize, and the intrinsic genetic variation. 
 Each of these factors
 

is discussed below.
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Phytogoography. The wide distribution of Orbignya phalerata is
 

especially noteworthy in view of the high weight of its fruits. Ouring
 

the course of our fieldwork, we found fruits with a fresh weight ranging
 

from approximately 100 g to 900 g. Dissemination of these massive fruits
 

has probably been exclusively by mammals (either living or extinct) or
 

water. Among living mammals, rodents such as pacas (Agouti paca) and
 

agoutis (Dasyprocta punctata) are effective, short-range dispersal agents
 

(Anderson and Anderson 1983); humans and possibly monkeys disseminate the
 

fruits over greater distances. Coevolution between hard-fruited palms
 

such as babassu and large Pleistocene mammals such as mastodonts arl
 

gomphotheres seems likely (Janzen and Martin 1982), but a paucity of
 

paleontological evidence makes it impossible to assess the potential
 

contribution of these now extinct animals to the current distribution of
 

Orbignya phalerata.
 

Markley (1971) argued convincingly that this species (which he
 

referred to as Orbignya speciosa (Mart.) Barb. Rodr.) originated on the
 

Central Brazilian Shield, a major center of diversity for the entire
 

Attalea alliance (Glassman 1977a, 1977b, 1978a, 1978b). Since its origin
 

during the Precambrian, the Brazilian Shield has undergone considerable
 

erosion by numerous river systems. With few exceptions (discussed below),
 

populations of 0. phalerata from eastern Bolivia to the eastern portions
 

of the Amazon Basin are connected by watersheds to the Brazilian Shield.
 

Throughout its range, g. phalerata is largely confined to floodplains,
 

river valleys, and forner deltas, which lends support to the idea of
 

dissemination by rivers. Although their high specific gravity (ca. 1.4 g
 

fresh weight/cm3) prevents the fruits from floating, they can be carried
 

considerable distances by runoff and rivers in flood (Anderson and
 

Anderson 1983).
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There are three important exceptions to the links between the
 

Brazilian Shield and the present range of Orbignya phalerata. The first
 

is its disjunct occurrence in Surinam (fig. 3). Until the early
 

Pleistocene, the eastern portions of the Brazilian and Guayana Shield were
 

connected, which probably accounts for the close floristic ties between
 

the two regions (Maguire 1970). The Guianas represent a second center of
 

diversity of the entire Attalea alliance (Wessels Boer 1055).
 

A second exception is the occurrence of 0. phalerata i the Brazilian
 

states of Maranh~o and Piaul (figs. 1, 3). Markley (1971) suggested that
 

the Tocantins River may have once served as a link for dissemination of
 

the palm to these states. The Tocantins has its headwaters in the
 

Brazilian Shield and presently drains into the Amazon River. Ouring the
 

Cretaceous, however, it may have flowed across the northern part of
 

Maranh~o into the Atlantic and built up the huge delta that presently
 

covers most of the northern third of the state. It seems unlikely that
 

this delta could have been built by the relatively insignificant rivers of
 

Maranh~o that exist today (Pindar§, Mearim, Itapecuru, and Parnalba), most
 

of which have their headwaters only a short distance from the delta.
 

Uplift of the Serra do Gurupl in western Maranh~o (probably during the
 

lower Tertiary) may have forced the Tocantins to change to its present
 

course.
 

A final anomaly in the distribution of 0. phalerata is its disjunct
 

occurrence in the Brazilian state of Cearh (figs. 1, 3). Here the palm is
 

confined to isolated and geologically very old uplifts, which are not
 

connected by river systems with the Central Brazilian Shield. These
 

uplifted areas have long served as favorable sites for human settlement
 

and agriculture, due to their relatively cool temperatures, high rainfall,
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and fertile soils. Markley (1971) argued that babassu's occurrence in
 

Cearh is due to dissemination by humans from the Parnalba valley 200-300
 

km distant.
 

Hybridization and intrinsic genetic variation The results of our
 

stuoy show that both Orbignya phalerata and 0. oleifera each appear to
 

have a strong propensity to hybridize. Probably as a result, both species
 

exhibit high morphological variability.
 

In at least one character, this can be attributed to intrinsic genetic
 

factors unrelated to hybridization, as illustrated in a comparison of the
 

distribution of androgynous (but functionally female) inflorescences per
 

palm in six populations of babassu (fig. 7). Five of the six sites
 

represented populations of 0. phalerata; the southerly site represented a
 

population of 0. oleifera. Despite a wide range of ecological conditions,
 

the four contigous populations in Maranhlo (forest and pasture at Lago
 

Verde, wet site at PindarE Mirlm, and dry site at Caxias) showed no
 

differences in the distribution of female inflorescences per palm,
 

according to the Kolmogorov-Smirnov Test (Siegel 1956). However,
 

distributions in the two geographically disjunct populations (northerly
 

site in Goils and southerly site in Minas Gerais) were significantly
 

different from the first four populations, as well as from each other (p5
 

.01 in all cases). These results suggest that the distribution of female
 

inflorescences per palm in populations of babassu is governed by genetic
 

factors.
 

Characteristics unique to the population of Orbignya oleifera in
 

Pirapora, Minas Gerais, could have important implications for genetic
 

improvement of babassu. The exceptionally high percentage of female (i.e.
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fruit bearing) inflorescences in this population results in high fruit
 

production, estimated at approximately 5 or more tons per hectare (Balick,
 

unpublished data), compared to mean yields of ca. 
1.5 ton per hectare for
 

U. phalerata in Maranhlo (STI 1979). In addition, kernels account for up
 

to 18% of total fruit weight in the 0. oleifera population (J. M. F.
 

Frazlo, pers. comm.), compared to a mean 7% in 0. phalerata (see fig. 2).
 

As a result, kernel and consequently oil yields of 0. oleifera are
 

potentially many times those of 0. phalerata. 
 Merely introducing the
 

former into plantations could thus produce significant increases in
 

yields, even in the absence of further selection or subsidies such as
 

fertilizers and pesticides. 
 In addition to higher yields, apparently
 

precocious individuals have been observed that could attain maturity far
 

more rapidly than the estimated minimal time span of 12 years usually
 

required by babassu palms growing on open sites. 
 One of the putative
 

hybrids of babassu, the so-called Orbignya teixeirana (Appendix 2), is
 

tolerant of soils that are infertile and relatively dry. While collecting
 

taxonomic specimens, seeds from promising individuals and/or from
 

representative populations have been obtained and subsequently introduced
 

into babassu germplasm banks administered by the Centro Nacional de
 

Recursos Genfticos (CENARGEN).
 

CONCLUSION
 

Coupling of taxonomic and agronomic research on babassu has provided a
 

basis for genetic improvement of the complex. The direction that this
 

improvement takes will probably be determined by babassu's unique
 

characteristics. Becar;, of its wide adaptability and capacity to form
 

high density stands with little or no intentional human effort, the
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babassu complex appears to be especially promising for extensive land use
 

systems rather than intensive plantations, at least within its oative
 

range.
 

Elucidating precise relationships on the species level is the greatest
 

challenge facing palm taxonomists today (Tomlinson 1979). Although
 

babassu is singular in its capacity to dominate the landscape, we suspect
 

that its high morphological, intraspecific variability will prove to be a
 

common theme in groups of palms currently thought to be comprised of many
 

species. In economic palms such as babassu, this variability provides a
 

unique opportunity for combining basic and applied research, which can
 

lead to deeper insight concerning the biology and utilization of these
 

poorly known plants.
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PUBLICAT ION
 

S. Rodrigues Iurret Burret Burret . Boer Clssaman 
1903 1929 1932 198 1965 1977. 

. 0. speclosal ..................... 0. barboslama ................... zA. speclosa... = 0. harboslaa
 

.............. ....................... 
 ................................................
 o... 

O..speclosa 1 .... 0. ma rtlana........................ = 0. olelrera ................... = C. barboslana
 

= 0. speclosa I .. = 0. damerlana... = 0. cohune ....................................... Confused name
 

Described ........ Part . ........ Part = ... Part . .. A. speclosa .. = 0. barboslana
 
0. mart lana 0. barboslana 0. olelfera 

Described ........................................... z A. speclosa... 00. barboslana 

Described ............................................................. Uncertain species
 

Proposed .......................... A. speclosa... = 0. barboslana
 

Described ........................................ = 0. barboslana
 

peclosa Barb. Rodr., a name currently reduced to synonymy under 0. coihune (C. artlus) Dahlgren ex Standley. 
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Table 2. A selective morphological comparison of Orbignya phalerata C. Martius and
 
0. oleifera Burret.
 

Character 	 0. phalerata 0. oleifera
 

LEAF
 
Abaxial Surface of Leaf
 
-texture smooth to moderately lepidote densely lepidote
 

-yellow striations 	 usually present rarely present
 

Petiole
 
-length in adults (cm) 8-42 0-10
 

Pinnae
 
-angle of insertion at
 
middle of rachis ca. 75-900 ca. 45-60"
 

-thickness of midvein at
 
base of middle pinnae (mm) ca. 1.5 ca. 2.2
 

A-adaxial surface 	 lustrous glaucesent 


-firmness 	 rigid to slightly very rigid throughout
 
pliant at tips
 

INFLORESCENCE
 
Peduncular Bract
 
-longitudinal invagination absent present
 

Staminate inflorescences 	 present in all adults (no present in most adults
 
adults with exclusively (some with exclusively
 
androgynous androgynous
 
inflorescences) inflorescences)
 

Androgynous Inflorescence
 
-length of bract sub
tending rachilla (mm) 2-14 5U-60
 

-length of rachilla (cm) 	 10-24 2-3
 

-bracteoles subtending
 
pistillate flowers
 

number 1-3 1
 
length (mm) ca. 2 8-30
 

STAMINATE FLOWERS
 
Number of Stamens (21)24-26(3U) 28-32(37)
 

FRUIT
 
Color at Maturity rust-brown, apex grayish brown-yellow, apex
 

brownish
 
Thickness of mesocarp (mm) 2-12 1-2
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Appendix 1. A selective morphoiogical comparison of Orbignya phalerata,
 

Maximiliana maripa, and the putative hybrid, Markleya dahlgreniana.
 

Character 0. phalerata Hybrid M. maripa 

LEAF 

Arrangement of Leaf 
Bases 

spiralled spiralled, in 5 
vertical rows 

spiralled in 5-7 
vertical rows 

Sheath 

-length in adults (cm) 560-860 603-817 420-490 

-abaxial surface usually with 
pronounced 

usually with faint 
striations 

without striations 

striations 

Petiole 

-length in adults (cm) 8-42 64-110 90-240 

Pinnae 

-number per side 156-208 208-264 209-473 

-orientation in same plane in same plane to crispate 
moderately crispate 

-arrangement regular in groups of in groups of 
(1)2-5 (2)3-7(14) 
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Cha racter 

*y 

r d 

STAMINATE INFLORESCENCE 
. ni r p 

Peduncular BractRachlla 
slightly CUrvea moderately curved Strongly curved 

-length Of subtending
bract 

(mmn)


-number of subtending
bracts 

17-1j2 1.5-2.5
 

.arrangement of 17-5-0u
 0.5-1,Uj
 
142-190
 

staminate flowers 
 Side
in longitudinal
rows on abaxial 107-273
in Irregular
on rows
abaxia! spiralled
Side
 

ANDROGYNOUS INFLORESCENCE
 

Rachilla
 
-length 


(cm)

-length Of subtending 
 10-24
bract (mm) 


2-14 10-15
 

105-14,5 
flowers
-number of Pstillate-4per rachilla sti
fllate6-12ow rs " i 


1-2(3)
 

STAMINATE FLOWERS 

4-9
 

Sepals
 
-Shape 


lanceolate
-length Car) 
 to
deltate 
 deltate

-Width 
 0.8.2.5 .6..2triangular 

Petals 
 0.6-2.3 
 0.5-0.7 
 0.4-15 
-number 


03-1.0 
-Orientation 


2(3) 

3(-7)
 

-l e n g t h ( m m ) s9lhtly I n c ur d
fg re 3 

95-16.9 3.4-6.8strag
 

2.1-3.7
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Character 


Stamens
 

-number 


-orientation of thecae 


PISTILLATE FLOWERS
 

Corolla
 

-length of sepals (cm) 


-length of petals (cm) 


FRUIT
 

Shape 


Length (cm) 


Width (cm) 


Length of Calyx (cm) 


Length of Staminodial
 
Tube (cm) 


Thickness of
 
Epicarp (mm) 


Thickness of
 
Mesocarp (mn) 


Consistency of
 
Mesocarp 


Diameter of
 
Endocarp (mm) 
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0. phalerata 


(21)2q-26(30) 


irregularly 

coiled and 

twisted 

2.8-4.1 


2.3-5.0 


broadly elliptic 

to oblong 


6.6-12.5 


3.7-9.9 


3.8-5.8 


2.0-4.0 


1.0-4.0 


2.0-12.0 


mealy, dry 


35-76 


Hybrid 

6-11 


straight to 

irregularly coiled
 
and twisted 

1.9-2.5 

2.5-3.0 


elliptic 


6.5-7.0 


3.2-3.8 


3.5-4.5 


1.2-1.5 


1.0-1.5 


2.5-3.0 


slightly oily 


21-27 
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M. maripa
 

6(8)
 

straight
 

1.2-1.5
 

1.8-2.3
 

elliptic to
 
ovate
 

4.0-4.5
 

2.4-2.6
 

ca. 2.5
 

ca. 0.5
 

0.5-0.8
 

0,5-1.5
 

oily
 

18-24
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Appendix 2. A selective morphological comparison of Orbignya phalerata, 0. eichleri,
 
and their hybrid, _O.teixeirana. 

Character 


STEM
 

Length in Adults (cm) 


Diameter (cm) 


LEAF
 

Number per Palm 


Sheath
 

-length in adults (cm) 


-striations on abaxial 

surface 


Petiole
 

-length in adults (cm) 


Rachis
 

-cross section in
 
middle 


-abaxial surface 


Pinnae
 

-number per side 


-orientation 

-disposition 


-adaxial surface 


0. phalerata 


500-3,000 


19-50 


10-25 


40-120 


generally 

present
 

8-42 


4-sided 


weakly to 

strongly

lepi dote
 

156-208 


in same plane 


regular 


dull to 

lustrous
 

Hybrid 


0-800 


19-42 


8-13 


30-100 


present or absent 


17-80 


4-sided 


weakly lepidote 


96-190 


in same plane 

to crispate
 

clustered to 

regular
 

dull 


0. eichleri
 

0
 

0
 

3-8
 

20-33
 

absent
 

30-80
 

triangular
 

smooth
 

63-128
 

crispate
 

clustered
 

dull
 

-abaxial surface weakly glaucous weakly glaucous to mostly smooth
 
smooth
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Appendix 2 (continued). 

Character 0. phalerata Hybrid 0. eichleri 

INFLORESCENCE 

Bracts 

-length of 
prophyll (cm) 50-150 30-33 20 

-length of acumen of 
peduncular bract (cm) 16-40 3-20 3-12 

-abaxial surface of 
peduncular bract tan to rust- blood red blood red 

brown 

Peduncle 

-length (cm) 56-180 37-95 5-37 

-curvature not recurved weakly to strongly
recurved 

strongly recurved 

Rachilla 

-number on staminate 
inflorescence 277-401 41-50 15-35 

-number on androgynous
inflorescence 323-475 20-70 10-20 

-attachment to rachis throughout on abaxial side on abaxial side 
only only 

-length of subtending
bract (mm) 0.5-14 0.5-30 1.0-45 

Staminate Flowers 

-stamens per flower (21)24-26(30) (18)20-25(26) 14-18(20) 

Pistillate Flowers 

-length of sepals (mm) 2.8-4.1 2.4-3.5 1.9-3.5 

-length of petals (mm) 2.3-5.0 2.2-3.4 1.3-2.8 

FRUIT 

Weight (g) 40-410 18-210 10-50 
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Appendix 3. A selective morphological comparison of Orbignya oleifera, Burret,
 
Atta!ea compta C. Martius, and their putative hybrid.
 

Character 	 0. oleifera Hybrid A. compta
 

STEM
 

Diameter (cm) 	 31-53 35-40 20-32
 

LEAF
 

Length of Petiole (cm) 	 0-10 5-10 10-20
 

Arrangement of Pinnae 	 regular except regular except at regular except at
 
at extreme base of rachis basal meter of
 
base of rachis rachis
 

Length of Rachis (cm) 	 625-750 537-550 413-657
 

INFLORESCENCE
 

Length of Acumen on
 
Peduncular Bract (cm) 28-52 17-20 13-33
 

ANDROGYNOUS INFLORESCENCE
 

Rachilla
 

-length (cm) 	 2-3 9-12 5-15
 

-position of pistillate
 
flowers 	 0-2 cm above 2.5-4 cm above ca. 5 cm above
 

insertion on insertion on insertion on
 
rachis rachis rachis
 

STAMINATE FLOWER
 

Corolla
 

-texture of sepals membranous to membranous to membranous
 
coriaceous slightly


coriaceous
 

-number of petals 	 2(3) (2)3 3
 

-shape of petals 	 narrowly narrowly elliptic lanceolate
 
elliptic to to ovate
 
ovate
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Appendix 3. (continued). 

Character 0. oleifera Hybrid A. compta 

Stamens 

-number 28-32(37) 11-20 11-12 

-attachment of thecae 
to filaments at midpoint almost throughout throughout length 

length 

-orientation of thecae irregularly more or less straight 
twisted and straight to 
coiled twisted and 

coiled 

FRUIT 

Length (cm) 13-14 9.2-10.0 7.8-9.4 

Width (cm) 7.5-8.U 4.3-6.7 4.9-5.3 

Shape broadly elliptic obovate 
elliptic to 
oblong 

Dry Weigit (g) 152-404 110-176 76-96 

Channelling on Surface absent moderate pronounced 

Maximum Length of 
Calyx (cm) 7.0-7.5 5.2-7.2 4.0-5.0 

Color of Mesocarp white yellow orange 

Consistency of Mesocarp dry dry to oily oily 

Diameter of Endocarp (cm) 5.1-7.6 4.0-5.2 3.7-4.1 
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Figure Legends
 

1. Approximate distribution of high-density stands of babassu (Orbignya
 

spp.) in Brazil. States containing stands are labelled. Adapted from
 

Anonymous (1981).
 

2. Flowchart of products derivable from babassu via current technology.
 

Diamonds represent "either-or" options. Numbers are percentages of
 

fruit weight. Adapted from Abreu (1940), Viveiros (1943), Escola
 

Thcnica Federal do Maranhao (1976), IPT (1979), and Mendes and Carioca
 

(1981).
 

3. Distribution of specimens of the babassu complex examined in this
 

study.
 

4. Orbignya phalerata C. Martius (M. J. Balick et al. 1392) from
 

Ascenclon, Bolivia.
 

5. Orbign 1a oleifera Burret (M.J. Balick et al. 1684) from Pirapora,
 

Minas Gerais, Brazil.
 

6. A comparison of fruit cross-sections in Orbignya oleifera (left) M.
 

J. Balick et al. 1684) and 0. phalerata (right) (M.J. Balick et al.
 

1677). Note striking difference in thickness of mesocarp.
 

7. Distributions of female inflorescences per palm in six populations of
 

babassu in Brazil. Forest and pasture site - Lago Verde, Maranhao;
 

wet site - Pindar§ Mirlm, Maranhao; dry site - Caxias, Maranh~o;
 

northerly site = Tocantin6polis, Goigs; and southerly site - Pirapora,
 

Minas Gerais. N - number of palms observed per site. Source:
 

Anderson and Anderson (1983).
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Electron 
icrosco 
 studies of Orbi~nya s 
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Introduction
 

During 
 initial attempts to 
excise zygotic embryos from the
of Orbignya, seed
the embryos were contaminated by accident.
these embryos Since
could not subsequently be used in 
culture they were
prepared for scanning electromicrography.
 

The following 
electronmicrographs 
 are of interest
provide morphological detail since they
not easily discerned with the 
 naked
 eye.
 

Plate 1: 
Entire zygotic embryo of Orbignya speciose showing root
pole end at 
the 
top of the photograph and haustorium at
the bottom. 
 The haustorium has collapsed, probably due
to dehydration.
 

/
1i
 



yuurid1-1Ld Dorarories Q A 

Plate 2: 
 Broken edge of the embryo, revealing internal 
structure
 
and cuticle
 

2
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Plate 3: Cuticle 
 surface of zygotic embryo of Orbignya. There
 
are 
very few waxy bodies present on the cuticle surface,

this is typical of an embryo of a tropical tree species

which is characteristically dessication sensitive.
 
Since under normal conditions, the seed will develop and
 
germinate in a tropical forest environment of high rain
fall, it has no requirements for a thick waxy cuticle.
 
It has also not developed a dessication tolerant
 
physiology for 
the same reason. This has implications

in its cryopreservation as discussed in Section 3.
 

3
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Abstract
 

Excised zygotic 
 embryos of 0. specioss have been 
 successfully
induced to 
produce somatic embryos.
 

1. MATERIALS AND METHOD
 

1.1 
 Surface sterilisation
 

Seeds were agitated for five minutes in
Sodium hypochlorite full strength
(12% a.i.) with I drop of
agent per wetting
lOOml 
of solution. 
 This 
 was followed by
dipping 
in alcohol and flaming the seed.
 

1.2 Excision of Embryo
 

The embryo is positioned at 
the narrow end of the
(Fig. 1). seed
The root pole is
position just below the surface; its
is clearly indicated 
 by 
 a pore which is
slightly raised at 
the surface.
 

Fig 1 
 '~/__-4r-F po- oF rmas-Yo 

Vtry-OLE 70 EJmecej 

4P0ONSM06AM OF 0(L.1o 

INeA. i1iZ%. CAVITY.; 
Ib *-- 4 Et.AC OF 

. 0os 

Cecs- Sec flin r Ser. ( iPosition of embryo withinthe seed 
O 

Four seeds were devoted 
to the somatic embryogenesis
The seed was programme.
hand held at 
the end opposite the embryo,
testa was and the
carefully 
sliced away with a sterilised
expose scalpel
the embryo. to
Most embryos 
 were easily
sufficient removed,
endosperm was once
 
the cut away, by tapping the seed
embryo had because
shrunk 
 and was contained in 
a cavity 
in the
endosperm.
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1.3 Callus induction
 

Of the four seeds in the somatic embryogenesis
programme, two 
 were 
cut in half in an attempt to
 
increase the number of cultures 
to six.
 

Proliferation media contained:
 
Murashige and Skoog salts
 
100 mg/l 2,4-D
 
2.5 mg/l 2iP
 
3 g/l activated charcoal
 

2. RESULTS
 

Within two weeks, 
 zygotic embryos had swollen and turned 
a
 creamy yellow colour (except for one haustorium-end segment).
 

By the third week there was 
definite callus production at the
root-pole ends 
of whole embryos and half segments, as well as
 some callus at the cut 
ends of segments.
 

Callus was subcultured 
on lower levels of 2,4-D when the
tissue hadjust begun 
to look "watery", i.e., 
after about 35
days. 
 This first subculture caused organisation to begin
within the callus. Plates 
1 to 5 show the development of
 
somatic embryos.
 

3. DISCUSSION
 

It is possible to 
induce somatic embryos from zygotic embryos
of 0. speciosa. However, this 
zygotic material is heterogeneous. Successful cryopreservation 
 of date palm somatic
embryos suggests that this may be 
a useful means of genetic

conservation for 0. speciosa.
 

If somatic embryos 
 are to become 
part of a production

procedure 
for 0. speciosa it is necessary to obtain apical
meristems of suitable palms 
to produce clonal 
 plants. This
procedure 
 is well documented for Phoenix dactylifera and may
require only slight modifications for Orbignya
 



PlateA: 
 Secondary Callus
 

(nag 9 .9x)
 

Plate ,2: 
 Early Embryogenic callus
 
/ 

(meg 9.9x) 

6
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Plate 3,a'i Early embryogenic callus
 

(nag 16.2x)
 

Plate 3b: Early embryogenic callus
 

(mag 9.9x) 

7 
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Plate 4: 
 Early embryogenic callus showing globular embryos
 

I-v
 

(nag 9.9x)
 

Plate 5a: Germinating embryo
 

J 

(sag 9.9x)
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Plate 5b: Germinating embryo (close-up)
 

t q
 

(meg 25.2x)
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Preliminary investigation of the 
 cryopreservat ion .protocol for
 
Orbignya speciosa (Babassu palm)
 

I. INTRODUCTION
 

The economic potential of babassu palm 
as a plantation crop
has been reviewed (SHULTES 1979). 
 The babassu fruit is
produced abundantly, each palm yielding about 90 kg of
kernels. Kernels contain up 
to 72% of an almost colourless

oil which has uses similar to coconut oil, whilst the
remaining seed-cake 
 is romposed of 27% protein and is of
 
value as an animal feed.
 

Orbignyn speciosa also grows wild 
over millions of acres of
the Amazon Basin 
 which makes germplasm collection for
breeding programmes difficult. 
 In addition, the seed ij
sensitive to dessication which makes 
 conventional preservation impossible 
because this usually involves drying the

seed. 
 A stock of 20 seeds was obtained from New York Botanic
Gardens and cryopreservation as a potential means of 
 storage
 
was assessed on a small scale.
 

Successful cryopreservation requires that material is frozen
by one of two methods:- (a) ultra fast freezing to prevent

the growth of large crystals within the cell, by 
 direct

immersion in liquid nitrogen (LN ); 
or (b) in two stages,

water being removed from the celis during the 
 first stage

(reducing the 
amount of water available for intra-cellular
 
ice formation) before being immersed 
in LN2.
 

Date palm seeds have been 
 shown to survive cryogenic

conditions following 
 direct immersion in LN (MADENI and
TISSERAT, 1986). A suggested protocol for 
two stage freezing

of large tropical seeds has been 
proposed (KING and ROBERTS,
1979). The dilemma presented by two stage freezing is that it
 
removes water from dessication-sensitive seeds. 
 The degree
of tolerance to dessication varies between species, varieties
 
and even 
from seed to seed.
 

2. MATERIALS AND METHOD
 

2.1 Surface Sterilisation
 

Seeds (3) for whole-seed cryopreservation with cryo
protectant were sterilised by dipping in 
70% ethanol and

flaming. 
 However, subsequent contamination was evident
 
within 2 days of recovery of embryos from liquid

nitrogen, 
 hence the following experiments were preceded

by more stringent sterilisation measures. 
 The remaining

seeds were agitated 
 for 15 minutes in full strength

sodium hypochlorite solution (12% available chlorine)

containing 1 drop of Tween 20 per 100l1 
 of solution.
 
Seeds were then rinsed twice in 
sterile distilled water
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and 
stored in disposable sterile jars before 
 use. One
embryo was 
 excised and germinated successfully after
surface sterilisation with full 
strength sterilant.
 

2.2 Cryopreservation of Whole Seed
 

2.2.1 Assessment of Embryo Quality
 

It was considered essential 
 that a non
destructive means of assessing embryo quality be

used to assist in the evaluation of whole seed

cryopreservation experiments. 
 X-ray radiography

has 
 been used to determine embryo quality 
 (EL-

LAKANY & HARIDI 1979; LONGDEN, JOHNSON and LOVE

1970) of Auraucaria heterophylla, leek 
and sugar

beet seed, respectively.
 

An exposure of 3 milliamps at 15 K.V.P 
 for 90
seconds was sufficient 
to produce a discernible
 
image of the embryo and endosperm (Plate 1).
 

2.2.2 Cryopreservation 
 of whole sced using Cryopro
tectant
 

Seeds were imbibed in sterile water 
for 8 hours.

Imbibed seeds were 
soaked in 10% 
 (V/V) D.M.S.O.

solution whilst being continuously aerated for 12

hours. 
 Seeds were blotted free of superficial

moisture 
and heat sealed inside a double layer

tube of polythene (inner) 
and nylon (outer).

Seed temperature was taken down 
to -51°C over a
period of 10 hours in a 
 controlled temperature
 
methanol bath.
 

One seed was 
then thawed rapidly by immersion in
sterile water 
 at 35-40 C, the embryo excised
 
under larinar flow conditions and placed on
 
recovery media.
 

The remaining two seeds 
were removed as quickly

as possible from the tubing, 
 immersed in LN2 and
 
stored for 68 hours before rapid thawing.
 

All embryos were treated with 2% 
 active sodium

hypochlorite 
 for 2 minutes, following signs of

contamination 
after recovery from LN2 and unsuccessful decontamination using 1% sodium hypo
chlorite for 30 seconds.
 

2.2.3 Cryopreservation 
 of whole seed without cryopro
tectant
 

Two seeds were enclosed in tubing as 
 described

above, and taken to -45 0 C in 
a methanol bath
 
before immersion in LN2 .
 

11
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One 	sped wls immersed directly 
in LN,, where it

exploded, releasing the embryo. 
 All 	seeds were
 
storeo 
 in liquid nitrogen 
for 	18 hours before
 
rapid 
 thawing and excision of embryos. Excised

embryos were immediately subjected 
 to 2%

active sodium hypochlorite 
for 5 	seconds before
 
planting on recovery media. 
 This 	procedure has

been used 
(TISSERAT 1979) successfully with date
 
palm zygotic embryos which 
are 	difficult to 
 de
contaminate.
 

2.3 	 Cryopreservation of excised embryos
 

Embryos were excised as 
 described previously (see

Somatic Embryogenesis).
 

Cryoprotectants: 
 (1) 10% DMSO 
 (2 embryos)
 
(2) 	PGD 
 (2 embryos)

(3) NO CRYOPROTECTANT (I embryo)
 

Cooling rate:
 

(1) 	 10 per minute to -45 
C, followed by immersion in
 
iquid nitrogen (10% DMSO + PGD)
 

(2) Direct immersion (no cryoprotectant)
 

Following freezing, embryos 
were 
thawed by immersing

them in sterile warm water 
(35-40°C) whilst frozen 
 in
the ampoules. Once thawed, embryos were dipped in 2%

active sodium 
 hypochlorite and 
 planted on recovery
 
media.
 

Two 	 embryos which 
were 
excised and subjected to a pretreatment phase 
 on 	 media containing 
 0.75M sucrose,

developed excessive fungal 
 growth within two days.
These embryos had 
not 	been dipped in sodium hypochlorite

solution 
 prior to planting and the 
rapid 	fungal growth
was an indication of 
 the level of endogenous

contamination 
 in 	 the seed. 
 Hence other embryos were
subjected 
 to surface sterilisation 
as described above,

before planting on recovery media.
 

3. 	 RESULTS
 

Plates 1  5 show recovery from 
one 	embryo after immersion in
liquid nitrogen. 
 The 	only embryo to 
exhibit viability after

freezing 
 was 	 the whole seed immersed in 
 LN 	 without
cryoprotectant, 
 which exploded, as described 
 agove. The
callus from 
 the 	root pole of this embryo was sub-cultured
 
onto media with a 
lower 	2,4-D level and somatic embryos 
were
 
induced after 
five 	months.
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Plate 1
 

Radiograph of Orbignya seed: Individual embryos are more easily
 
than the above photograph.
discernable from the negative 
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IOPL 
Plate 2: 
 Callus proliferation at 
root pole of embryo recovered


from LN2 (whole seed 
 [direct immersion] no cryoprotectant)
 

(mag 13x)
 
Plate.13: 
 Callus sub-cultured onto 
lower 2,4-D media 
- somatic 

embryo
 

(nag 9.9x)
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Plate4: 
 Whole embryo showing signs of colour change and
enlargement after recovery from LN 2
 

(mag 13x)
 

Plate15: Haustorium end of embryo 
- no colour change and a
 
little enlargement
 

(mag 25.2)
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S eeds vried iit weight from 5.21 to 9.00 g. Suc'h a large 

variation in mass wilI result in dit'frt-ent cooling rates 

within the seed. After excision of the embryos of these
 

seeds, the endosperm was examined. Endosperm tissue differed
 

in structure as shown in Plate 6 (overleaf).
 

4. DISCUSSION
 

A cryopreservation protocol is largely determined empirical
 

by evaluating the optimum conditions for the following
 

variables:
 

(a) type of experimental material 	(physiology and morphology
 

(b) pretreatments and cryoprotectants
 

(c) freezing rates
 

(d) thawing rates and recovery procedures.
 

Orbignya seed stock was inadequate 	since it did not Pllow
 

Often an interaction
 
The 

any replication within treatments. 


between variables such as freezing and thawing rates
 

complicates the determination of an optimum protocol
 

(WITHERS, 1979). It is necessary to have adequate plant
 

material to explore all these inte'actions in order to obtair
 

a satisfactory protocol for cryopreservation. This 
 seec
 

exploded on immersion in liquid nitrogen and the embryo wai
 

the freezing rate of the
released into the LN 2 which makes 


embryo difficult to predict. Therefore, it may be difficult
 

to repeat the result because the seed may have exploded duf
 

to a crack in the endosperm, allowing LN to penetrate.
 

However, it has been shown to be possible io recover viablt
 

material from whole seed immersed in LN
 2.
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The white opaque tissue (right) perhaps indicates that cells have
 
been ruptured by intracellular ice formation. 
 The seed on the
 
left has no 
white opaque tissue and the embryo recovered from
 
this seed showed early signs of viability (swelling 
and colour
 
change).
 

Differential Thermal Analysis (DTA)
 

This technique determines the moisture content 
to which seeds
 
must be dehydrated to avoid intracellular freezing during

immersion in liquid nitrogen (BECWAR et 
a! 1982). The threshold
 
moisture level beyond 
 which water remains freezable, is
 
identified using DTA, by the presence of an exotherm peak. The
 
absence of an exotherm at a particular moisture content indicates
 
the absence of freezable water and represents the moisture
 
content at which the 
 sample will avoid freezing injury.

Germination tests of seeds, dehydrated to different moisture
 
contents but not subjected to cooling will determine whether the
 
seed is sensitive to dessication at this level (BECWAR et al
 
1983).
 

These preliminary studies suggest that cryopreservation is a
 
feasible means of storage for 0. speciosa.
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Crvopreservatiqin of'sfe(s of .Jessenia batua 

1. 	 INTRODUCTION
 

The cryopreservation of 
Jessenis batua seeds presents similar
problems to 
those described 
for 	Orbignya speciosa, since this
species 
is also a tropical oil 
palm 	from the Amazon.
decided 	 It was
to use the 
same 	treatment 
for 	all seeds in order to
provide reasonable replication.
 

2. 	MATERIALS AND METHOD
 

2.1 
 Plant material
 

The seed stock (20) 
was 
received from New York Botanical
Gardens 
 and stored in a polythene bag in 
the 	 dark at
room 	temperature at 
Twyford Plant Laboratories.
 

The structure of 
the 	seed of J. 
 batua is very different
from 	that of 
0. speciosa. 
 The 	embryo is embedded in
endosperm 	 the
and 	unlike the smooth cylindrical shape of 0.
speciosa, 
 its surface is roughly grooved and 
 difficult
to extract 
from 	the endosperm without 
damage. 
 The 	endosperm is enclosed in 
a hard shell which is surrounded by
a husk. Jessenia 
 is 	 related to tie coconut (Cocos
nucifera) and 
 although seeds 
are 	only about 3 0mm in
length, 
 their structare 
is very similar. 
 Difficulties
in 	 embryo excision made it 
necessary 
to 	 choose whole
seed 	instead of zygotic embryos as 
plant material.
 

2.2 	Surface sterilisation
 

Sterilisation 

in 	

had already been identified as 
a problem
a previous shipment of seeds to 
Twyford. Seeds 
 had
remained contaminated despite use of 
antibiotics.
 

It was thought that 
the 	outer 
husk 	would have provided a
source 
of contamination 
to the embryo and it 
was 	removed
under 
 laminar flow conditions after dipping in 
 alcohol
 
and flaming.
 

Removal of the husk revealed that the 
root 	poles of some
emfryos 
 were protruding 
 from 
 the 	 hard 
shell which
enclosed the endosperm, (see Fig. 1).
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Figure I
 

Pzeo r 

I aj i• 

(I. zSx) 

At this stage, the embryos of 3 seeds were identified as dead
 
because the root poles were black and dehydrated. It was not
 
known whether the exposed root poles indicated that
 

germination had commenced or whether the embryo developed
 
normally iii this form by protrusion from the shell whilst
 
protected by the husks.
 

Surface sterilisation requirements differed for those seeds
 
with exposed root-poles from those still contained within the
 

hard shell. Sterilisation needed to be sufficiently
 
effective to eliminate contamination on the outer surface of
 
the shell without damaging the exposed root pole. Seeds with
 
exposed root-poles were dipped in 100% ethanol without
 
immersing the root-pole, following this the whole seed was
 
agitated for 2 minutezi in 2% active sodium hypochlorite
 
containing I drop of wetting agent per 100 ml of solution.
 

Those seeds without exposed root-poles were subjected to full
 
strength sodium hypochlorite for 15 minutes. One embryo was
 
successfully excised following this procedure and germinated
 
in vitro. 

2.3 Cryopreservation
 

Seeds were incubated on ice for one hour in a 2.5%
 

(v/v) solution of DMSO, followed by direct immersion in
 

liquid nitrogen.
 

2".4 Storage in liquid nitrogen
 

Seeds are currently being stored in liquid nitrogen and
 

will be thawed, embryos excised and cultured on media
 

containing high levels of 2,4-D, in the hope of inducing
 

callus on any surviving tissue. This experiment is
 

in progress.
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Cryo2preservat ion of Somatic _ERbryos of Date Palm ghoenix 
Dactylitfera) 

I. INPTRODUCTI 0 N 

Recent discoveries of aberrations in inflorescence morphology
 
of oil palm derived from tissue which has been in long-term
 
culture, has raised questions about the stability of tissue
 
culture derived plants of date palm.
 

Cryopreservation of somatic embryos of oil palm (ENGELMANN et
 
el, 1985) was described as "the first success in the
 
application of cryopreservation to embryos originating from a
 
tropical crop". However, success was limited to two clumps
 
of embryos out of ninety-seven frozen; each of these clumps
 
came from different treatments. No cryoprotecta.t was used,
 
instead it was suggested that a pretreatment on growth media
 
enriched with saccharose would sufficiently dehydrate the
 
embryo before immersion in liquid nitrogen to prevent
 
intracellular ice formation from damaging the cells. This
 
protocol was attempted using date palm somatic embryos
 
without any success.
 

Subsequent experiments were designed to determine the optimum
 
cryopr.tectant and cooling rates for successful freezing and
 

recovery of date palm somatic embryos.
 

PRELIMINARY STUDIES
 

The aim was to determine the optimum cryoprotectant and
 
concentration at several cooling rates. Survival (after
 
thawing) was evaluated on a range of recovery media.
 

2. MATERIALS AND METHODS
 

2.1 Plant material
 

Multiplying clumps of somatic embryos (varying in size
 
from 1mm - 5mm) previously cultured on a multiplication
 
medium containing NAA.
 

2.2 Cooling rates
 

(a) 0.50C per minute to -400 C then transfer to LN,
 

(b) 1.0 0 C per minute to -40 0 C then transfer to LN 2
 

(c) direct immersion in LN 2
 

(d) CONTROL (no freezing)
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2.:3 Cryoprotectants
 

Incorporated into nutrient media as follows:

a) DMSO at 2.5%; 5% and 10% v/v
 

b) PGD (Polyethyleneglycol 10% : Glucose 8% : DMSO 10%)
 

c) CONTROL - no cryoprotectant, liquid media only
 

2.4 Recovery media
 

a) Germination medium (3mg/i 2-IP)
 

b) Callus induction medium (lOOmg/l 2,4-D)
 

c) Sub-culture medium for somatic embryos (2.5mg/l 2-IP
 
+ 0.5mg/l NAA)
 

2.5 Cryopreservation Procedure
 

Multiplying clumps were harvested from cultures of date
 
palm somatic embryos and stored on the same medium.
 

Cryoprotectants were prepared at double the required
 
concentration in nutrient media then filter-sterilised.
 
Embryonic clumps were immersed in sterilised nutrient
 
media and chilled on ice before an equal volume of
 
cryoprotectant was added. The embryos were then
 
incubated on ice for one hour. Clumps were then removed
 
from the solution and placed in cryotubes, using sterile
 
forceps. An additional one or two drops of cryo
protectant were placed in the base of the cryotube and
 
the plant material was positioned to ensure that it was
 
in contact with the cryoprotectant.
 

Tubes were placed in the methanol bath at -5 C and
 
allowed to stand for a few minutes to equilibriate at
 
that temperature; ice was then seeded in the drop of
 
cryoprotectant, by placing forceps cooled in liquid
 
nitrogen on the meniscus. Once ice was seeded, the
 
tubes were returned to the methanol bath, whether or not
 
the ice-seed appeared to remain frozen. The cooling
 
programme took samples to a transfer temperature of
 
-40 C.
 

The tops were removed from the tubes containing the
 
frozen embryos and immersed in liquid nitrogen. Embryos
 
thus came into contact with liquid nitrogen and rcaained
 
at -196°C for 1 hour.
 

Tubes were then removed, emptied of LN before dipping
 
the outside in ethanol followed bi immersion in
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sterilised nutrient media warmed to approximately 35 C.
 
The ice thawed quickly fnd embryos were shaken out into
 
the media and gently agitated for 30 seconds. Prior to
 
plating-out, clumps were blotted free of water on
 
sterile filter paper.
 

RESULTS OF PRELIMINARY STUDIES (See Tables)
 

There was a high contamination rate in treatments, confined to
 
indents in the media made by forceps. Cultures which showed
 
signs of contamination are indicated in the margin. Viability
 
wis assessed using tetrazolium chloride staining.
 

One treatment showed successful recovery in all 4 replicates 

after cryopreservation. 

Cooling rate: 10 per min. to -40 0 C then LN2 

Cryoprotectant: PGD 

Recovery medium: Somatic embryo subculture medium 

After 23 days, plants had started to green-up and there were 
indications of callus on the surface of embryos.
 

Other successful treatments were:

i) 1.0 0 /min: 10% DMSO sub-culture medium (2 replicates)
 

ii) 0.5 0 /min: PGD : callus induction medium (1 replicate)
 

iii) 0.5 0 /miri: 10% DMSO : sub-culture medium (1 replicate)
 

iv) 0.5 0 /min: PGD : germination medium (1 replicate)
 

v) 1.0 0 /min: 10% DMSO : germination media (1 replicate)
 

This represerted a survival rate of 10 embryogenic clumps out of
 
67 in LN 2. Therefore, it appears that cryopreservation of somatic
 
embryos from date palm is more successful if a cryoprotectant is
 
used. This agrees with the conclusions reached by Engelmann et
 
al (1985) from oil palm (Elaeis guineensis).
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FURTHER INVESTIG.TIONS
 

From the preliminary investigations it WRs decided to use PGD
 
as the cryoprotectant and sub-culture medium 
as the recovery

medium in further work.
 

3. MATERIALS AND METHODS
 

Cryopreservation procedures were 
carried out as described
 
previously.
 

Cooling rate and transfer temperatures were varied 
 to

determine the 
 optimum protocol for freeze preservation of
 
date palm somatic embryos.
 

Cooling rates: 
1 and 2 /min and direct immersion
 

Transfer tempratures: -20°C; -30'C, -400C 
and -500C
 

Viability Assay
 

A revised viability test with te:ra chloride (TTC) was used
 
to assess viability of recovered 
 material (STEPONKUS &

LANPHEAR, 1967; TOWILL & MAZUR, 1974). 
 As an indication of

viability, the colourless 
 solution of 2,3,5 triphenyl

tetrazolium chloride 
 forms the insoluble red triphenyl
 
formazan.
 

Certain reductases in 
living tissue bring about the reduction
 
of the tetrazolium salt (OBERLE & WATSON, 1953).
 

The test was 
carried out four days after recovery from LN
 
to avoid over-estimation of viebility due 
to reduction of t~e

dye by enzymes which were relensed by cells damaged by the
 
cryopreservation procedure.
 

Tissue is weighed and placed in 
test tubes containing 0.8%

TTC dissolved in a 2:1 solution ef 0.05 M sodium 
phosphate

buffer (pH 7.5): growth riedium. The tissue is left in the

dark for 18-20 hours, then transferred to 95% ethanol (5m1)

and the red formazan extracted after 1 hour. 
 The absorbance
 
was read at 525nm with a spectrophotometer (Pye Unicam PU
 
8650).
 

4. RESU1LTS
 

Absorbance values 
 and visual observations of the stained,

viable areas of tissue are recorded in the Appendix (pages 13
 
to 17).
 

Successful treatments were:- 10 /min cooling to a transfer
 
temperature 
 of -30 0 C and 10 /min to -38 0 C, which maintained

viability of all and 50% of 
 the tissue replicates,

respectively.
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5. DISCUSSION
 

It appears to be feasible to cryopreserve somatic embryo3

date palm. Further experiments are necessary 

of
 
to determine
 

whether these results were reproducible. However, harvesting

of suitable embryonic clumps is critical 
 because it was
 
observed that small 
embryos (<2mm) survived freezing better

than large embryos (8mm). The vivid viability staining of
 
some undifferentiated tissues 
is not surprising as embryos

are known to 
bud from such tissue in culture. Not all undif
ferentiated tissues behave in this way. 
 Initial success in
 
freezing and recovery 
of date palm somatic embryos should
 
encourage further work in 
this field since it 
may be a useful
 
tool in plant production management.
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APRESENTACO 

0 estudo do processo de propagago das pa]
 
meiras 6, sem duvidauum grande passo para a dc 

mesticaggo de muitas especies que apresentam p

tencial econ6mico como produtoras de 6leo, al
 mento 	e como fonte alternativa de energia.
 

Gamica ou agamicamente, as palmeiras 
poder
 
ser multiplicadas, atrav~s da germinago das se
 

mentes, por inte-m~dio de rebentos 
 ou perfj
 
ihos, e mais recentemente, atrav~s de 
 culturz
 
de tecidos. 

0 presente trabalho, urra revisao bibliogri 

fica sobre a germina o de sement~s de 21 generos da familia Palmae, 6 urea ref.r&ncia segura 

para os especialistas dessa area, facilitandc 
assim, o acesso a bibliografia sobre o assunto.
 

Estamos certos de que este trabalho vem tra
 
zer uma grande contribuign aqueles 
pesquisado

res que se interessam 
 estudo das palmeiras


pelo 

JOSIE MARIO 	 FERRO FRAZAO 

Coorderiador, Prograia Na
 
cional de Pesquisa de

Babagu. 
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GERMINAVAO DE SEMENTES DE PALMEIRAS
 

REVISAO BIBLIOGRAFICA*
 

Claudio Urbano B. Pinheir(
 

RESUMO - Este trabalho consta de uma revis~o s( 

bre germinagio de sementes de palmeiras e abraz 

ge desde os aspectos mais gerais, tais como met! 

dos, perlodos germinativos, viabilidade, acond:
 

cionamento e estocagem de sementes, alem de ii
 

formaC6es sobre a germinagio em 21 generos da fi
 

milia Palmae, tornando facil o acesso a bibli( 

grafia sobre o assunto, como resultado da sui
 

condensagao.
 

ABSTRACT - This paper is a revision on seed pali 

germination and it treats of general aspect!
 

about the subject such as methods, periods, vii
 

bility and storage of seeds as well as inform
 

tion about germination in 21 genera of palm! 

through the bibliography compilation and prom 

ting its easier handling. 

*Pesquisa efetuada durante a participagao do autor em Pro 
grama de Treinanento em Botinica Economica, no New York 
Botanical Garden, Institute of Economic Botany, Bronx, 
New =(5k, U.S.A. 0 referido treinamfento foi patrocinado 
pela U.S. Agency for International Development - USAID. 
(1983 - 1984).
 



INTRODUCAO 


A familia Arec~cea representa uma conside 

ravel parcela do reino vegetal, atrav6s de 
seus

quinze maiores grupos de palmeiras, envolvendo 5

linhas evolucionirias, cerca de 520 
 g6neros e

mais de 3.000 esp6cies, das mais evoluidas 
 as

mais prim.' ivas. Dentro de tal considercvel n6 

mero, amplas sao as variag6es, no tocante aos 
processos reprodutivos; nas diferentes linhas de

evolugvo, diferentes serao, tamb~m, as formas de 

multiplicagio das palmeiras. 


Gimica ou agimicamente, as palmeiras podem 


meiras, 6 defendida por Hodel (1977), pelo fato 


ser multiplicadas, ainda que em 
tante diferentes, em relagao a 

proporg6es 
frequ&ncia 

bas 
dos 

processos. 
A cultura de embri~es de sementes de pal 

de que, tanto embrioes resultantes de cruzamen 

tos interespecificos (onde sao comuns 
os endos 

permas imperfeitos), quanto aos embri6es destina 

dos ao aborto, em condig5es naturais no fruto,

podem ser cultivados com sucesso, desde 
que os 

mesmos sejam extirpados em um estigio inicialde 

seu desenvolvimento. Al6m disso, hi 
a evidencia 

de que embri6es extirpados nao apresentam inibi 

dores fisicos e/ou quimicos, frequentes em fru 


tos e/ou sementes. Exemplifica por Arenga eng.
ri, Orbignya sppe Attalea spo. 
como palmeiri

de lento processo germinativo, devido a inibi(

res fisicos, tal como um espesso e duro endoci
 
po no fruto ou inibidores quimicos na 
 sement

Hodel trabalhou em cultura de embri6es de palm(
 
:as, com Pritchardia kaalae Rock e Veitchia
 
annis H. Wendl. Determinadas palyieiras podems

ritultiplicadas por perfilhamento e utilizaao (
rebentos formadcs na raiz 
ou base do caule,

presentando, entretanto, uma minoria. un'a 
 vi
 
que por suas pr6prias caracteristicas inorfcl6c
 
cas e tisiol6gicas, as palmeiras nao se 
 mull

plicam, por outros meios que nao o de sementeE
 
Sao relativamente poucos os generos que apres(

tam desenvolvimento de perfilhos e rebentjs
 
que, em determinados pontos de seu 
 desenvoli
 
mento podem produzir novas plantas. Sao: o gi

po Actinophloeus de Ptychosperma, Arenga, Asti
 
caryum, Bactris, Calamus, Caryot ChrysalidocE
 
pus, Chamaedorea, Desmoncus, GuiAielma, Licual
 
Oncosperma, Paurotis, Rhapis e I'oenix 
 (KiE

1958).
 

A multiplicagio por semente e, pois,

mais frequente processo entre as palweiras,, ji

tificando-se o use de processos vegetativos, E

alguns casos, seja pela dificuldade de obteng2

de sementes, seja como forma de assegurar a 
n
 
nutengao de um cultivar. A germinagao d- s"nZ
 
tes de palmeiras, as vezes caracterizada PC
 
grande dificuldades, que vao desde as caracteri
 
ticas fisicas das sementes ate as peculiaridade

fisiol6gicas do decenvolvimento do processo ge

minativo, 6 o tema a ser desenvolvido neste ti
balho, que concentra os estudos efetuados por 
a
 
tores diversos, em diferentes 6 pocas.


0 tema segue em ordem cronol6gica de abc
 
dagem dos trabalhos, inicia~mente, pelos aspe

tos mai- gerais da germinagao e,posteriormente
 
por generos e especies, segundo as publicag6es

exi-ntes e disponiveis, sobre o assunto.
 



A SEMENTE 


Corner (1966), estuda as caracteristicas 

gerais das especies palmaceas, atrav~s de estu 

do de sua hist6ria natural e dedica parte do tra
 
balho a descricao da semente e da plantula, em
 
seus aspectos morfol6gicos e fisiol6gicos. 


As sementes sao ditas, em geral, arredon
 
dadas, podendo, no entanto, serem oblongas acha 

tadas ou mesmo conicas e, menos frequentemente, 

curvadas; nao suportam o ressecamento, motivode 

debilidade ou mesmo falencia total da germina 

ao. 8 certo haver crescimento continuo e va 
garoso do embriao, havendo indicios de que esse 
crescimento nunca cessa, nem mesmo por ocasiao 
da dispersao das sementes, ainda que as mesmas 
possam aparentar dormencia. A aparente lentidao 
de crescimento da plntula, ap6s a germinagaoda 
semente, e creditada a capacidade da plantulaem 

armazenar nutrientes e dosar seu cresicmento, e 

vitando o desgaste de suas reservas e consequen 

te competigao com as numerosas raizes integran 

tes dos povoados solos de floresta. 


Sao sementes de relativamente facil preser 

vacao, marcadas por caracteristicas que as iden 

tificam em relagao as especies de que sao oriun 

das. Por outro lado, a ausencia de uma estrutu 

ra definida da capa da semente nao ajuda o estu 

do botanico das palmeiras. A capa da semente pro 

move o aparecimento de caracteristica denomina 

da ruminacao do endosperma, sendo este chamado 

nao-ruminado, quando duro, homogeneo, amarelado 

ou branco; ou, ruminado, quando mostra linhas 

marrons, placas ou rugas de tecidos procedentes 

da capa da semente. 


0 embri~o, em terminologia de semente,p2 

de ser basal, se esti situado pr6ximo & micropi 

la ou ao ponto de inserao da semente; ou ap 

cal, se situado no lado contrario; ou ainda, la 

teral. 


Assim 6 que, segundo as caracteristicas 

mais especificas das sementes de palmeiras, evi 


denciam-se diferentes formas de germinaco, ei
 
funcao das particitLaridades na morfologia e f:
 
Eiologia das estruturas envolvidas no process
germinativo e no desenvolvimento da plantula.
 

A GERMINACAO
 

Tomlinson (1960), partindo do reconhecimei
 
to da semente, em sua estrutura cotiledoniria"
 
descreve algumas particularidades da germinag5,
 
de sementes de palmeiras. Apresentando s6mente
 
I'm cotil6done e pelo fato da folhld cotiledon
 
ria nao emergir do solo, ficando nele, parcia'
 
ou totalmente contida durante a germinago, e!
 
ta 6 denominada hip6gea. 0 coti1edone, atrav6
 
do apice, permanece preso no endosperma e ful
 
ciona como uma especie de haust6rio, suprindo
 
plantula com os nutrientes de reserva da seme
 
te. Esse haust6rio pode, segundo a estrutura dc
 
endosperma, assumir formas e ocupar espaos, ta
 
como em palmeiras do grupo Cocosoide e alguma!
 
Borassoide, onde esse orgao de sucG;o preech
 
a cavidade central do endosperma; ou como em s(
 
mentes de coqueiro, ao assumir considerivel tc
 
manho; ou ainda, substituir e adotar a forma dc
 
endosperma. Para que a plantula possa servir-sE
 
das substancias de reserva das sementes, esta!
 
precisam ser solubilizadas, o que ocorre atrave
 
da secregao de enzimas, pelas camada3 superiore
 
do haustorio. Normalmente, as reservas nutricic
 
nais da semente s5o totalmente utilizadas, at'
 
que a plantula inicie o seu crescimento indeper
 
dente.
 

Segundo a extens~o assumida pelas diferer 
tes partes do cotiledone e a importancia da fur 
cao executada, Tomlinson (1960), reconhece tre 
tipos de germinagao em sementes de palmeiras (Ri 
mota tubular, Remota ligulada e Adjacente lig. 
ladifrbavendo, no entanto, sugest5es para un 
quarE tipo, dito de ocorrencia em palmeiras dc 
genero Nypa e Phytelephas (a radicula formaria
 
um 6 rgao de succao ou haust6rio), sendo que, es
 



12 

13
 

te tipo i contestado por Gatin 
(1906) e conside 
 da ligula formada, principalmente, em
rado igual ao que ocorre em palmeiras do genero funga d
desenvolvimento. No 6 raroa
Phoenix, descrito por Tomlinson (1960) e, conhe esaparecimento

ligula, a partir de determinado estgiodedete
cido como o melhor exemplo do primeiro tipo
germina~o,ovmnod de volvimento da planta.
lna
Ligula persistente, 6 comum em
a) Primeiro tipo palmeirr
- Remota tubular: 
 do tipo ascendentes (tipo cip6). 
Em certos c
 

Na germinacaa da Phoenix, sos, e visivel somente em folhas novas, desorc
das Palmeiras-
 nizando-se cam a maturacao da foiha.
leques e dos grupos Coryphoide e Borassoide, a
16m de algumas Caryotoide e Cocosoide, 

espago no interior da semente 6 

todo o c)Terceiro tipo - Adjacente ligulada
ocupado, pelo

enlarguecimento do 6rgao de sucgao. 

Gatin (1906), descreve a terceiro tio e
Na sequ6n 
 germinagao, ocrncia nas
cia, o peciolo cotiledon~rio alonga-se enc a na de ais tipo
-- g rmi a~ o dede cor demais palmeir
e, em
consequ6ncia, conduz a plantula para 
0 meihor exemplo deste tipo, 6 dito ser em 
 Ia superfi 
 chontophoenix. 0 cotil6done , cie do solo. No embri~o, existe uma esp6cie apresenta gra


fenda que corresponde a abertura da bainha; 
de dongamento, Ocorrlndo a de esent g
a 
 de alongamento, ocorrendo o desenvolviznto
principio estreita, longa e obiiqua, enlarguece d
plantula adjacente usem prnte.
Ao contrario
com a alongamento da bainha e da projegao da d
 

plumula. Normalmente, as 
tipo anterior, a ligula 6 sempre desenvolvida
primeiras folhas da proeminente, apresentando forma
plantula apresentam crescimento acima da cilindrica
fcie do solo, assim ocorrendo super
por intermdio desenvolvendo-se nas margens da fenda, abertur
final da bainha. 0 embri~o 6 curvo e a projeg5
da fenda. A radcula antecedeo plmuia 
 e ao 
crescer, provoca o rompimento da base do cotila 
da plantula, apos o crescimento do cotildone,

efetuada atrav~s de urra
cvs estrut-ra em botao.
 

done, libertando-se. Persiste por um limitadope 
Algumas partes do cotil6done nao sao 
 ev
dentes, mas correspondem ao peciolo e a bainha
riodo de tempo, sendo, entao substituida por rai
zes adventicias, originadas na base do caule, 
•
 

Uma especie de larina cotiledoniria permanec
qual por sua vez, esta iniciando o seu desenvol 


presa a semente, funcionando como um 6
vimento. A primeira foiha (plumular), nao passa rgac d
 
de uma bainha ponteaguda e rigida, que 

succao. A pldmula 6, normalmente, projetada
auxilia 
 travs da ligula e, pelo fato de
na penetragao a superficie do solo, al6m da ser o embri6:
sua curvo,a cresciment
fungo de prote;o. As folhas subsequentes, nu Ja radcula procede-se e:
ternamete. Uma
ciam seu processo independente de crescimento. 
larga raiz, substitue a estre
ma fase posterior, expandem seus limbos e inEssa 
 raz lrga, aresentacre
cimento restrito e funciona cimo uma 
raiz pri
cipal, at6 que, eventualmente, seja substituid
b) Segundo tipo 
- Remota ligulada: 
 por raizes laterais, oriundas do caule jovem. 1
No segundo tipo de germinag~o, ocorre de 


senvolvimento de um 6rgao adicional, 
tes que a folha com limbo aparega, a plimulapi
a ligula, move o desenvolvimento de duas binhas, sem 1
de estrutura tubular e presente em palmeiras do 
 Os
grupo coryphoide, tais como, Livistora, Sabal e 

trs tipas de germinagao descritos de
tro de seus 
pracessos de desenvolvimento,
Washingtonia, al6m de algumas Cocosoide, 
(!if'
 

como
Jubaea. 0 processo, em geral, & semelhante ao rem, na verdade,
embM apresentadem fungo do tipo paticularc
primeiro tipo, ocorrendo variagao na pela semente. No primeirot
estrutura 
 p, a embrio e retao e a pldmula e a radiculae
 



tendem-se em seu eixo; no segundo tipo, embora 


o embriao seja reto, a plfimula e a radicula es 

tio situadas obliquamente a seu longo eixo; e, 

finalmente, o terceiro tipo, no qual o embriao 

6 curvo (Gatin 1906). 


MtTODOS E PERIODOS DE GERMINAgAO 


Apesar do elevado numero de especies de 

palmeiras, poucas tem sido objeto de estudo vol 

tado ao desenvolvimento de t~cnicas de germina 

vao, que revelem-se praticas e econ6micas, ailem 

de, 6bviamente, eficientes. As palmeiras, em ge 

ral, come~am a desper-ar o interesse de explora 

Cao, pelo muito que podem vir a representar e 

representam, social e economicamente, em um con 

texto relacionado. 


A maioria dos trabalhos escritos sobre ger 

minagao de sementes de palmeiras, remontam de 

varios anos atras e de modo geral, dizem respei 

to As palmeiras de conhecida e reconhecida im 

portancia economica, atualmente exploradas. 


Loomis (1958), expoe tecniras de prepara 

C5o e germinaFo de sementes de palmeiras, al6m 

de tabela, na qual constam os resultados, em re 

lagao ac, nimero de dias decorridos para germina 

Q5o, nas especies utilizadas em seu trabalho. 


Reconhece tres fatores prejudiciais as se 

mentes de palmeiras: 


) Secagenexcessiva da semrente, que provoca 0 
enruganento do embriao e reduz a viabilidade; 


2) Fungos, que formados 5uperficie, podem p 

netrar nos emnbrioes, prejudicando a viabili 

dade; 


3) Idade excessiva da semente. 


No Apendice I, constam os dados relativos 

ao nuimero de dias para germinagao de sementes de 

palmeiras, introduzidas na Estaqao de IntroduCo 

de Plantas dos Estados Unidos, Coconut Grove. 

Fl6rida. 0 trabalho esta resumido nos seguintes 


procedimentos, seguidos durante 12 anos de intri
 

ducao de sementes na estago da Florida e aco'
 
panhados por aquele autor. Primeiramente, era:
 
as sementes limpas e plantadas, 24 horas ap6s
 
chegada, em recipientes que continhammistura d
1 parte de turfa-musgo e 3 partes de areia p

neirada, mistura esta, esterelizada via calor
 

Os recipientes eram colocados em casa de veget
 
vao, com temperaturas minimas nunca inferiore
 

a 4,5QC, no inverno. Loomis (1958) cita tral)
 
lho de De Leon, no qual foram utilizadas temp
 
raturas controladas, em torno de 289Q sobre qu
 
tro diferentes tipos de sementes de palmeiras
 
nao identificadas na citagao. Segundo os crit
 
rios de avaliaCao dos resultados do autor, e d
 
to terem sidos obtidos excelentes resultados n
 
germinagao de duas das especies; bons result
 
dos, em uma; e, nenhuma germinagao em 10 seme
 
tes de Corozo oleifera.
 

De Leon (1958), procedeu a embebiqao da
 
sementes em agua por varios dias, antes do pla
 
tio. As sementes foram plantadas em potes, 0
 
quais continham como estrato, uma mistura de pa
 
tes iguais de turfa-musoo, areia e vermiculiti
 
sendo os potes mergulhados em canteiro de turfa
 
musgo, acima de uma especie de aquecedor, co
 
temperaturas controladas. Um numero de trinta
 
tres especies foram utilizadas neste trabalh
 
(Apendice I).
 

Yocu.a (1961), preconiza um germinador pr

vido de uma fonte de calor artificial, com 

padas incandescentes (Fig. lA). 0 germinado
 
consta de uma caixa retangular, duas lampada
 
nas partes extremas das caixas (40 watts cada)
 
de maneira a manter uma temperatura em torno d
 
26,5C e, no fundo da caixa, :a lamina de al
 
mnio para reflexao do calor. Uma outra lamin
 

de aluminio e colocada sobre a caixa e, sobrei
 
ta lamina, os potes.
 

As lampadas suprem de calor os potes co
 
as VIntes, atrav&. da conduCao uniforme po
 
meio da lamina de aluminio.
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FIG. 1. Germinadores. 

A. Fonite de calor para germinago(Yocum 1961) 


No que concerne ao meio para germinacio,
 
Yocum tece referancias a vermiculita, como Ii
 
vre de pragas e doengas, boa drenagem e ao mes
 
mo tempo satisfat6ria capacidade de retenco de
 
umidade. Seria a vermiculita, tamb6m, responsi
vel por um bem formado sistema radicular, apos
 

a germinacao, alm da eliminago do risco de dE
 
senvolvimento de condic6es anaer6bicas no meio,
 
o que poderia estimular o desenvolvimento de dE
terminados microorganismos.
 

Conv~m ressaltar que, segundo observac6es
 
do autor, a maneira conveniente de insergio das
 
sementes (desprovidas dos seus pericarpos, prE
 
ferencialmente) no meio, dependeri da forma das
 
mesmas. Assim & que, sementes elips6ides OI
 

para melhores respostas germinativas,
 
devem ser dispostas horizontalmente, enquantc
que as 
sementes redondas nao dispensam maiore!
 
cuidados. t importante o conhecimento da regiac
 
da micr6pila, variavelmente situada entre as e!
 
pecies. Como recomendagao final, deixar semprE
 
a metade da semente exposta, acima da superfici
 
do meio de germinagao. Obviamente que, este 
me
 
todo com a utilizagao do germinador, 6 indicadc
 
para germinagao em pequena escala.
 

Read (1962), sugere a observagao de cei
 
tos procedimentos para o exito com a germinate<

de sementes de palmeiras; tais como:
 
1) Utilizag~o, em primeiro lugar. de semente!
 

frescas;
 
2) Limpeza e tratamento anti-fungico;
 
3) Plantio em estrato est6ril, com boa aeracic
 

e drenagem (6 recomendado Perlite);

4) Cobertura das sementes com fina camada 
 d
 

musgo Sphagnum, picado e granito, em pedagos

5) Manutengo do estrato quente e umido, com ter
 

peratura nunca inferior a 25,5QC;
 
6) Conservar as plantulas na sementeira, somer
 

te o tempo estritamente necessario;

7) finalmente, assegurar um estado de sa6dE
 

krplantulas atraves de tratos adequados, quE
 
permita um bom crescimento.
 



Dentre esses procedimento4 considera-se de
 
fundamental importincia, a manutengao do nivel
 
adequado de uidade e a const-wcia da terperatu 

ora, entre 26,5-29QC, Para evitar a queda da tern 
peratura abaixo de 26,5QC, 6 aconselhada a coDS 
trugao de uxa camara de calor, com um cabo calo 
rifico enterrado no estrato germinativo e, con €oberture do 
trolado por termostato. A zamara consta de uma polietileno 
rede de arame que sustenta uxa cobertura de plas 
tico, para manter altas a temperatura e a umida 
de relativa do ar (Fig. IB). Em climas quentes, 
l6gicamente, nao 6 necessario o cabo calorifico, 
sendo suficiente, o calor de sol. 

Rees (1963), utilizando um m6todo de ger
 
mina-ao bem sucedido em Dend6 (Elaeis guineen
 
sis), alcancou relativo sucesso com algumas es
 
ecies de palmeiras, bem como fracassos, com ou 
t r a s (Ap n d i c e I) . u e , e s t dt u oo 

0 m6todo 6 iniciado com a pr6-embebigao 
das sernentes em 5gua, por sete dias, efetuando- ;rott 
se a troca d'igua a cada dia. Segue-se, entio, 
secagem superficial das sementes com tecido ab 
sorvente e acondicionamento em sacos de polieti 
leno. 9 importat.e a manutengao de um bom con 
teudo de umidade na semente, sem que haja, en 
tretanto, umidade superficial. Na sequencia dos Vi~t, s,,5 Vista frontal 

procedimentos, ap6s 80 dias de alta temperatura 
(35QC), as sementes sao removidas para a tempe
 
ratura ambiente (cerca de 27QC). 0 autor ressal
 
va que, esta medida alcanga bons resultados com
 
algumas sementes de palmeiras, mas nao com to
 

FIG. i. Germinadores.
das. 

A controv6rsia em reia4ao ao metodo, resi B. Camara de calor, para manutenqao de altas t
 

de na quantidade de calor a ser aplicada, pois
 
sao diferentes as opinioes sobre o assunto. Os peratura e umidade( Read 1962)
 
experimentos com Dende sugerem temperaturas va
 
riaveis de 38 a 42QC. Anteriormente, vimos o
 
germinador concebido por Yocum (1961), o qual
 
sugere cerca de 26,5QC. Rees (1963), afirma que
 
a metade das sementes utilizadas por ele, foram
 
germinadas a temperaturas de 35QC, (nivel mais
 
baixo que o recomendado para Dende) em sementes
 



le especies sensiveis a temperatura, sendo 0 
cestante das sementes mantido a temperaturas de 
39,5QC. 


Braun (1968), ap6s varios anos de pesqui 

sa com palmeiras da Venezuela, orienta para a 

Dbtengao de bons resultados de germinagao com 

i a serie de recomendag6es. Acredita que as 
 se 

nentes de palmeiras nao devem ser mantidas 
 se 

,as, mesmo por um cirto espago de tempo, pois

?erdem facilmente a viabilidade. 


Para semeadura, sugere a construgao de 

-anteiros, em locais variaveis segundo a proce 

1encia d-as sementes: se procedentes de tempera
:uras baixas, local sombreado, com exposico a 

Luz do sol somente at6 &s 9 horas da manh5; por

)utro lado, se 
provenientes de temperaturas al 

:as, local com exposigao ao sol, todo o dia. 


Quanto ao estrato, nao faz restricoes ao 

iso de preferencia, desde que solto e friivel. 

itilizou, em seus estudos, mistura de 
 serragem 

esterco de cavalo, a qual jula bastante sa
 

tisfat6ria, em termos de retenao de umidade 
e 

nutrientes, adequados. As sementes com polpa de 

vem ser despolpadas, antesda semeadura e para

isso, a fermentago por uns po-,
cos dias permite 

a facil remogao. Desaconselha a remogao das ea
 pas espessas e fibrosas, apresentadas por deter 

minadas sementes. 


Para sementes de maior valor, a cobertura 

com mistura de turfa e areia grossa, ou ainda 

Sphagnum, 6 material bem empregado, podendo as 

demais sementes serem cobertas com o meio uti 

lizado em todo o canteiro. Em casos especiais,

considera vantagem o plantio em local definiti 

vo. No Apendice I, constam dados do trabalho. -


Jordan (1970), utilizando 12 generos de 

palmeiras, realizou observagoes quanto ao perio
do e caracteristicas do processo germinativ, em 

trabalho levado a efeito no Peru. Depois de 
 co 
letadas, as sementes foram despojadas das suas 

apas e submetidas & secagem ao sol, por duas 

oras. 


Grupos de 100 seanLntes foram, ent~o, plantado
 
em caixas de areia, as quais foram alojadas so]

cobertura de plastico ve:de, transparente, aumi
 
certa distancia do solo, efetuando-se duas irr
 
gag6es diarias. Jordan apresenta os resultado
 
das observag5es, quanto i percentagem de germ.
 
nagao, nuniero de dias (Apendice I) - peso da:
 
100 sementes limpas, alem de desenhos represei

tativos das sententes e suas plantulas.
 

Baseando-se nas descric6es de Tomlinsc
(1960), considera, de um modo geral, a germi
 
gao como sendo do tipo caracteristico de Arch
 
tophoenix (Adjacente ligulada), exceqao para i
ximiliana e Scheelea, que considera semelhanl
 
a germinag~o de Phoenix (Remota tubular) e PI
 
telephas, que germina como Washingtonia (Remol
 
ligulada).
 

Koebernick (1971), reconhece quatro var:
 
veis principais que afetam a germinago de
 
mentes de palmeiras, abaixo enumeradas:
 

1) A temperatura;
 
2) 0 tipo do rneio e plantio;
 
) Urnidade;
 

4) E, principalmente, a utilizanao de seentE
 

Utiliza em seu trabalho de varios anos
 
observac6es, cerca de mais de 200 esp6cies

palmeiras (Apendice I) e usa como estrato paz

germinagao, material conhecido com o nome comE
 
cial de Perlite, obtido a partir da expansaovi

calor, de material proveniente de rocha vulcar
 
ca, tal comr a vermiculita.
 

Uma questao levantada por Koebernick, r
 
fere-se ao fato de uma grande diferena regi

trado no perodo erminativo de sementes d
 
Arenga engleri, obtidas da n.esma infloresc~nci,
 
a diferenga foi de 515 dias.
 

Relatando-se sobre este fato, Braun (1968
 
sugere a explicagao de que, na mesma infloresci
 
ci,-Mncontram-se sementes de germina4o prec
 
ce (em pequeno numero) e os 
grupos de semente
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le posterior germinacao, sendo estes, frequente 

nente, mas dependenlo da especie, a maioria. 

3endo este, um fen~meno comum em palmeiras, dis 

to decorre beneficios ao habitat, uma vez que as 

Dlantas perdidas por um motivo ou por outro, sao 

substituidas por aquelas or:.undas das sementes 

le germinaao retardada, que continua a ocorrer, 

am numero reduzido, por determinado tempo. 


Basu & Mukherjee (1972), publicam resulta 

Jos de testes com periodos de germinaiao, leva 

Jos a efeito no Jardim Botanico de Calcuta, na 

India. 0 metodo utilizado nao apresenta novida 

les importantes em relaqao aos anteriores e con 

5istiu das fases abaixo: 


L) Coleta de sementes maduras;

2) Remogao do pericarpo;
3) Lavagem em pgua; 

3) Secagem ao ar; 

5) Limpeza; 

5) Plantio, em canteiros com areia lavada e se 


Paoa eml,caeris c4or s
arealaacetsetegumento, 

ca ao sl, decorridas 24 horas ap6s.-a colet. 

Foram utilizadas 100 sementes. cobertas com 
quantidade adicional de areia, de 0,5 a 1,5 
cm; 

7) Irrigavao, suficiente para uma boa umidade,
sem encharcamento,.ibldd 


Os autores consideram a areia como o es 

trato desejavel, pelo fato de apresentar baixa 

:apacidade de retengao de umidade e por melhor 

,rotegao das sementes, contra infestaqao f6ngi 

,a. 


Foram formados grupos de especies, dentro 

le intervalos de periodo germinativo. 0 numero 

Je dias de germinagio de cada esp~cie, isolada 

nente, esti no Apendice I. 


1 - VIABILIDADE DE SEMENTES 


Sementes de palmeiras, como de todas as 

aspecies vegetais que as apresentam, estao su 
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jeitas a periodos de tempo, que determinam ec(
 
dicionam a sua utilizagao, como forma de mult
 
plicacao. Esses periodos, definidos por fatore
 
fisiol6gi.cos, inerentes a pr6pria semente e f
 
tores fisicos e/ou quimicos e ambientais, qua
 
do em se tratando de palmeiras, nao sao, ainda
 
bem caracterizados e definidos, excegao, talve:
 
a umas poucas especies, objetos de maiores eot
 
dos. 0 conhecimento e entendimento do period
 
de viabilidade das sementes e, cercamente, f
 
tor de importancia na busca de melhores result 
dos na germinagao. 

De Leon (1958), inicia-se nos estudos d 
viabilidade de sementes de paimeiras, inicialme 
te descrevendo a semente a caracterizando algu
fatores de influencia. Segundo ele, ao cont
rio das dicotiledoneas em geral, as sementes u
 
palmeiras nao permancecem em dormn~cia ate qu
 
advenhamn condig5es favoriveis a germinagao. E
 
condig6es desfavoraveis, o embriao, pr6ximo a
 

inicia un processo de encolhimentc 
constituindc este processo, se medido em di 
do seu inicio ao seu final, - periodo em que 
-rnente 6 vi~vel. 

Obviamente, a definio ds periodos 
viabilidade referentes as sernentes ds espeeets ssmne a se

palmaceas, requer estudos especificos e, 
a
 
assim, sujeitos a v~riaio condicionada por
 
tores diversos.
 

Adotando, naturalmente, padr6es nao muit
 
ri .dos referentes as condic6es ambie-itais d
 
habitat das plantas, o autor em questao estah
 
lece periodos de viabilidade para diferentesg:
 
pos de generos, segundo a procedencia das seme
 
tes.
 

Sementes pro,-edentes de palmeiras de irea
 
sub-tropicais, com duas diferentes esta;6es
 
quente e fria, ou umida e secd, com endocarp
 
espesso, sao viaveis por periodo de 2 a 3 meses
 
Generos incluidos neste grupo: Acrocomia, Archo
 
tof~hix, Arecastrum, Arikuryroba, Attalea, B
 
rassus, Dictyosperma, Elaeis, Erythea, Howeia
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Hyphaene, Jubaea, Mascarena, Nannorhops, Opsian 

dra, Orbignya, Paurotis, Phoenix, Pseudophoenix, 

Rhapis, Sabal, Scheelea, Serenoa, Syagrus, Thri 

nax, Trachycarpus e Thrinax. 


Sementes de palmeiras de outras partes do 

tr6pico, onde as mudangas de temperatura e pre 

cipita~ao pluviom&trica nao sao muito efetivas, 

alem de palmeiras de areas brejosas, apresentam 

viabilidade de 2 a 3 semanas. Incluidas neste 
grupo: Actinorrhytis, Areca, Balaka, Bentinckia, 


Bismarckia, Calyptrocalyx, Calyptronoma, Cham 

beyronia, Clinostigma, Cyrtostachys Didymosper 

ma, Drymophloeus, Eugeissona, Euterpe, Gronophy 

Hum, Iguanura, Iriartea, Jessenia, Linospadiz.
 
(Bacularia), Loxococcus, Mauritia, Metroxyl.0,
 
Nenga, Normanbya, Nypa, Oenocarpus, Oncosperma, 

Orania, Pinanga, Podococcus, Ptychoraphis, Ra
 
phid, Rhopaloblaste, Roscheria, Salacca, Socra 

tea, Stevensonia, Veitchia, Verschaffeltia e 

Wettinia. 


Alem dessas duas listas de generos, e apre 

sentada uia classe interediaria de palmeiras de 

areas tropicais, que produzem sementes com pe 

riodo de viabilidade de 4 a 6 semanas. Sao: 

Aphanes, Arenga, Astrocaryum, Bactris, Caryota, 

Chamaedorea, Chrysalidocarpus, Corypha, Cryoso 

ph±!a, Diplothemium, Geonoma, Heterospathe, La

tania, Licuala, Livistona, Phytelephas, Pritchar 


dia, Ptyjchosperma, Reinhardtia, Rhopalostylis, 

Roystonea e Synechantus. 


Naturalmente que nao e esta, uma listagem 

exata de periodo de viabilidade, segundo gene 

ros e procedencias, uma vez que as variag6es 0 

correrao, segundo as especies em questao. Certa 
mente que as mais frequentes excec6es aparecet 

r~o os aapreentrem nimeodeLoomis~ners levdo rao nos generos a apresentaremn elevado numerode 

especies, que mostrar~o ou nao, comportamentodi 

versos em relaao ao periodo de viabilidade de 

suas serentes. 


Ressalte-se que, o trabalho acira apresen 

tado, foi efetuado atraves de observaq6es proce 

didas em sementes introduzidas nos Estados Uni 


,dos, em sua grande maioria provenientes de ra 
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gioes tropicais, de condic6es ambientais sobrE
 
maneira distintas aaque]as nas quais foram re8
 
lizadas as observacoes. Alguns desses generos r
 
lacionados, apresentam periodos de viabilidad
 
para as sementes que produzem, mais longos qu(
 
os sugeridos pelo autor, como e o caso de Orbi(
 
nya, cujas serentes podem conservar a viabilid
 
de por periodos superiores a 1 ano.
 

Rees (1963), afirma ter conseguido germ:
rees (6 pafirat conudo erm8
 
de germina ao, apos 15 meses de armazenamento,
 

em metodo por ele concebido e baseado em exper:
 
encias com Dende.
 

ACONDICIONAMENTO E ESTOCAGEM DE SEMENTES
 

Frequentemente, a utilizagio de semente!
 
destinadas ao plantio, nao ocorr,-de forma im4
 
dilta a coleta das ;-,esmas; muitas vezes, sao d4
 
corridos grandes periodos de tempo ate que
 
plantio seja realizado, acarretando, muito pr:
 
vavelmente, a perda parcial ou total da viabil
 
dade. Algumas tecnicas, portanto, devem ser ad4
 
tadas, no que se relaciona ao acondicionamento
 
das sementes, com fins de transporte e/ou armi
 
zenamento.


De Leon (1958), para casos de demora d;
 

coleta da semente ao plantio, recomenda a utiil
 
zaao de turfa-musgo seco, para protego e com(
 
forma de evitar o enclhimento e secagem do e'
 
briao, cuidando-se, atentamente, contra o exce
 
so de umidade, tantn no acondicionarento par
 
transporte quanto no plantio.


quomis no t~atno a 
(1958) , tratando cda preparagod

semente para o plantio ou transporte, sugere c
 
mo prirneiro passo, a remoqao da polpa, quand
 
presente, atraves da lavagem, seguida de um o
 
dois dias de secagem ao sol. Para transporte

grandes distancias, utilizaqao de sacos plast
 
coSrmVn uma mistura de igual quanti.ade de tu
 
fa-musgo ou sphagnum, com aC:quado teor de um
 
dade. PLra prevenir contra fungos, pulverizaci
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as 	sementes com fungicida em p6. 

Rees (1963), oaseado em experiencias com
 

iends, concebeu os seguintes procedimentos para 

irearag~o e estocagem de sementes de palmeiras
 

Secagem das sementes & temperatura ambiente, 

total ou parcialmente, sendo o ultimo caso 

melhor recomendado; 


) Estocagem das sementes a temperaturas mais 
reduzidas (22QC), como forma de prevenir con 

tra a germinagao, durante o periodo de esto
cagem. 	 --


Balick (Comurticaaso pessoal, 1984), su 

-e agumas medidas prticas, para acondiciona 

,ientode sementes de curto periodo de viabilida 

le, tais como as de Jessenia, Oenocarpus, Euter 

)e, Bactris, Guilielma, Chamaedorea, etc. 


Os procedimentos constam, de: 


L) Remogao do epicarpo e do mesocarpo polposo; 

?) Pulverizavao leve das sementes com fungicida 


+ inseticida, como forma de prevenir contra 
a deterioragao; 

i) 	 Acondicionamento em jornais, os quais tenham 
sido umedecidos levemente, sem contudo esta 
rem completamente molhados;


) Colocagao das sementes envolvid-as nos jornais

) idos,dntr sacos 	 quais
dasde plsticos, os 


devem ser postos em locais de pouca luz e 

frios, especialmente quando em trabalho no 

campo. 


Alem disso, 6 recomendada a abertura pe
ri6dica dos sacos plasticos, para proporcionar 

aeragao e assegurar-se contra o excesso de umi 

dade. 


Informa que, sementes conservadas par mui 

to tempo atraves deste metodo, comeam a germi 

nar nos sacos plisticos, ap6s o que, podem ser 

plantaeas. 
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REVIAO GEIILRICA
 

Genero: Acrocomia
 

Palmeiras de rapido crescimento. Muita
 
especies sao importantes em econoniLa local, p
 
los proveitosos frutos, material para constr
 
gao e sementes oleiferas. Distribuigao: Am~rici
 

Considerada uma das mais dificeis germin

g6es entre as palmeiras, sao poucos os estudo
efetuados neste genero.


Loomis (1958), faz referencias a metodo
 

plicado por Edwin Johnston, Vero Beach Tropica

Garden, Vero Beach, Fl6rida, em sementes de pa

meiras de dificil germinag~o, entre elas, Acr
comia. As sementes foram plantadas em bandeja
 
contendo areia grossa e umida, dispostas uma s
 
bre a outra, em abrigos sem iluminaco e vent
 

lagao, com teto de ferro. As temperaturas di
 
rias, fGram de um mnimo de 48,8QC, no verao
 
N5o ha dados referentes aos resultados do trab,
 
lho, apenas consideragoes sobre o sucesso da
 
plicagao do metodo, nas sementes mais viaveis.
 

Um 	outro metodo foi tentado pelo autor
utilizando altas temperaturas (6 5,5-71,1QC) co]

troladas com irrigag6es, durante um periodo d4
 
2 a 3 semanas, ap6s o que eram removidas e pla
 

tadas na casa de germinagao. t citado como di
 
95%, o indice de germinag~o das sementes. Em r(
 
lacao a escarificago ou limagem das se. entes,
 
autor afirma que tiveram pouco efeito sobre i
 
germinagao.


Saoo
 
S~o comparados as efeitos da utiliza4;(


de cabos calorificos, acima ou abaixo do estri
 
to de areia, concluindo-se que, os melhores r
sultados foram obtidos com os cabos acima di
 
areia (2 a 3 me.es), mas ainda assim, nao tac
 
satisfat6rios quanto utilizando o abrigo com
 
lhado de ferro (2 semanas).
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sp6cie: A. crispa (HBK) C.F. Baker ex Beccari 


Holmquist & Popenoe (1967), coletaram dois 

otes de frutos de A. crispa. 0 primeiro late 
-- de 

ra constitu'do de frutos maduros, come~ando 
a 

air e o segundo, de frutos nao completamente

aduros. Cem frutos de cada lote foram quebra 
os e as amendoas examinadas. No lote de frutos 
aduros, 93% das sementes apaicntavam bons em 
)ri6es, havendo cerca de 7% de frutos vazios, 
;em amendoas. No lote de frutos nao completamen 
.emaduros, 23% estavam vazios e cerca de 50% a 
resentavam maturagao incompleta, com amendoas 
inda moles. Dessa forma, pela pr6via quebra do 
Lesocarpo e descarte das sementes vazias, 6 eli 
Linada uma das variiveis do experimento. Seme-
es de ambos os lotes foram tomadas separadamen 
e, em grupos de 25, recebendo os seguintes tra 

,amentos: 

) Testemunha - somente re-mocao do exocarpo; 

) Quebra com mratelo, remogao do mesocarpo e 

plantio da am&ndoa; 


,) Remo~io do inksocarpo com martelo e da pelicu 

la da am&ndoa, com faca; 


1) Remocio do mesocarpc coin martelo e embebi~ao
 
da amendoa em agua, por 12 horas; 


5) RemoaCo do mesocarpo com martelo e embebigio

da amendoa em agua, por 24 horas; 


5) Limagem do mesocarpo na regiao proxima ao hi 

lo; 


7) Limpeza do hilo com faca; 
-

B) Queima da semente envolvida em jornal; 
9) EmbebiGao das sementes em acido sulfuricoconcentrado, por 10 minutos; 

0) Embebigio das sementes em icido sulfirico 


concentrado, por 20 minutos;

1) Embebiiao das sementes em acido sulfurico 


concentrado, por 30 minutos; 
2) Testemunha - sementes sem remogao do exocar 

po. 

As sementes foram plantadas em potes com 
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mistura de partes iguais de turfa-musgo e verm
 

culita, sendo colocadas em casa de vegetagao.
 
Ap6s 83 dias, foram os seguintes, oL r
sultados: no lote de sementes maduras, 15 seme
 

tes germinaram no tratamento 4; 10 sementes, n
 
tratamento 5; 4 sementes, na testemunha com
 
exocarpo removido; I semente, no tratamento 7 
e, 1 semente germinada, no tratamento 6. Ond
 
as sementes nao foram embebidas, mas plantada

diretamente, 6 sementes germinaram. No grupo c 
sementes de frutos imaturos, somente duas senE
 
tes germinaram, ambas no tratamento 2.
 

NSo hi aplicagao de delineamento estati
 
tico, por falta de repetig6es nos tratamentos.
 

Especies: A. lasiospatha Mart.
 

Braun (1968), ata germinagao das sementi 
desta esp6cie, recomenda a utilizagao de cante
 
ros aquecidos, a1em da embebigao por tres sen 
nas, em agua morna. Em se tratando de viabilid 
de, & dito nao haver perda da mesma, mesmo e 
periodos prolongados de 6stocagem, por um C 
dois anos 

Genero: Archontophoenix
 

Palmeiras largamento cultivadas como or 
mentais nos tr6picos e subtr6picos de ambos o 
hemisferios. Sao as de mais rapido cresciment 
cntre as palmeiras cultivadas. Distribuicio: Ai 
tralis.
 

Esp6cie: A. alexandrae (F. J. Muell.) H. Wendi
 
& Drude
 

Naqao & Sakai (1979), iniciaram estudo
 com esta esp6cie, para determinagao dos efeito
 
de pre-embebiqo com agua e reguladores de cre
 cimento, na germinag"5o.
 

'q"O trabalho constou dos seguintes tratametos: Pr6-embebigo das sementes em agua destil
 
i 
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la por 24 e 72 horas; Pr6-embebigo das sementes 
m agua + reguladores de crescimento, por 72 ho 
:as, sendo: solucao aquosa de acido giber~lico 
1 10, 100 e 1000 ppm, solucao aquosa de acido 
iaftalenoacetico a 10 e 100 ppm e, solugao aquo 
;a de benziladenina a 10 e 100 ppm; al6m, de uma 
estemunha. Foi utilizado delineamentoexperimen 
I Blocos ao Acaso, com duas repetiC6es. Para 

:ada tratamento foram tomadas 50 sementes. 0 es 
:rato de germinaCao utilizado foi a vermiculita 
IQ 2. As temperaturas foram controladas em maxi 
,a de 26,1QC e minima de 19QC, em casa de vege 
:avao. 

Foi concluido que, a pre-embebigaoemagua, 

)or 24 ou 72 horas (sendo este ultimo mais efe 

ivo), estimula a germinagao e que o tratamento 

)or 72 horas, com acido giberelico a 100 ou 1000 

)pm aumenta esse estimulo. Nao foi constatada
 
;igrnificancia nos tratamentos com acido naftale 
-oacetiro e benziladenina. t mostrado, em tabe 
a, as percentagens de germinagao, por tratamen 

.o, -os 30, 40, 50 e 70 dias. 


Nagao et al. (1980), publicam novo estudo 

!omesta especie, desta vez para avaliaCao dos 

!feitos do Acido Giberelico e da Escarificagao, 

ta germinacao das suas sementes. As semente, ob 
idas de frutos maduros, depois de teiem us exo 
!arpos removidos, foram limpas em agua e 1iipo 
lorito de S6dio, ap6s o que, procedeu--se a se 
!agem ao ar. Foram efetuados os seguirxtes trata 
ientos: a) Escarificagao; b) Escarificagao 9 
re-embebigo em solugao aquosa de acido giber6 
ico 1000 ppm (72 horas); c) Esuarificaa,. e 
're-embebigao em agua (72 horas); d) Nau escari 
icaco e Pre-embebigao em agua (72 horas); e)
Io Escarificagao e Pre-embebiqao em acido gibe 
elico 1000 ppm (72 horas); f) testemunha. 


0 estrato de germinagao utilizado foi a 

,ermiculita nQ 2 e as temperaturas foram manti 

[as, am maxim. de 269C e minima de 209C. 0 dell 

eamento experimental utilizado foi Blocos ao 

Lcaso, com 5 repetic6es. Cada tratamento utili 
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zou 20 sementes.
 
Os resultados, tor-ados semanalmente, lei
 

ram a conclusao, de que a germinagao foi ace]
 
rada nas sementes tratades com acido giber&Ji
 
1000 ppm e que, a escarificago aumnta o efc
 
to do acido, estando pois, a atividade do d 
do, relacionada a sua penetraq o atrav6s da
 
ra capa da semente.
 

Efei:o significante, foi tambem obserN
 
do, nos tratamentos com embebi;T em agua, pc
 
72 horas.
 

0 efeito conjunto Escarificaqo/Acidio C
 
berelico foi significante, produzindo maior ac
 
'zraao do processo germinativo, entretantq sL
 
percentagemde germina;o foi baixa. 0 traball
 
mostra as percentagens de germina , o tomadas a
 
4, 5, 6, 7 e 12 semanas.
 

Geero: Areca
 

Os frutos de A. 7atechu sao importantE
 
mastigat6rios nos tr6picos do Velho Mundc. AI1
 
mas especies sao cultivadas como ornamentais
 
Distribuigao: India e Ceilao at as Filipinas
 
Ilhas Solomon.
 

Nambiar (1956), descrevendo as pratica
mais frequentes no cultivo de Areca na India 
tece algumas considerag6es em relagao a proced 
mentos levados i cfeito, para germinaz;o das s 
mentes. As sementes, de preferencia obtidas ' 
cachos medios da palmeira, sao plantadas, gera 
mente, ap6s secagem & sombra, por pericood 
a 4 dias, azreditando-se que a secagem diretai 
sol, diminue a viabilidade da semente. Mas, ne 
sempre as sementes sao plantadas diretamente, p 
ra germinago. Algumas vezes, & utilizada a pr 
tica da brotagao, antes do plantio, atrav~s d 
coiocagao das sementes em feixes de palh, molh 
dos periodicamente, com agua comum ou agua 
esterco. A brotagao ocorre, entre 40 e 50 di
 
e tga forma, as sementes nao viaveis sao de
 
cartadas. Apos a brotaAo, sao plantadas, inic
 
ando-se as praticas no viveiro.
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Appaiah (1970), 
ao mesmo tempo que mostra

i forma como sao tratadas as sementes para 
ger
melhores resultados.
ninaq~o, sugere algumas mudan~as praticas, para 


2 recomendada, a coleta de sementes, 
 a 

partir de plantas escolhidas e, preferencialmen 

te, dos cachos medios, sendo estes, depois
::ortados, baixados por meio de cordas. Em lugar
de 

Jo canteiro de areia, na qual as 
sementes 
eram
jerminadas, apresenta a sugest~o de trincheiras 
-asas, de dimens6es convenientes, 
 preenchidas 

om areia at6 
quase a sua total profundidade As
sementes sao dispostas nas trincheiras, com 
 os"talos" para cima e cobertas com areia ou solo,
D bastante para cobrir as sementes. Seguem-seas
irrigag6es peri6dicas. As sementes devem ser 
con
servadas sombreadas, iniciando a germinago com
:erca de 30 a 
 dias e prosseguindo por 90 
 a
tOO dias. 


sp~ie: A. catechu Linn. 


Pillai & Murthy (1973), investigando o fa 

to de que, as sementes coletadas de plantas que
-correm em grandes altitudes, nao 
 apresentam
3rande peso e possuem amendoas moles, langaram-

e a um sistemtico estudo do problema, uma vez
jue, sendo o endospermaomais importante 
 produ 

to dessa especie, tais irregularidades comprome
4em fatalmente, o comercio de tais sementes. 
A 

pesquisa foi conduzida na India, atrav~s da
legao de diferentes "stands" de Areca, em 
 se
dife 

rentes altitudes, variveis de 350 a 1200 .-
frutos foram coletados, periodicamente, pot dois
c~o nos tes es d
nos pa a u iliz 
 ge min ~ odos 

Como concluso, 
os autores desaconseham 

cultivo de Areca catechu, em areas superiores
a 850 metros, ,ua
vez que os resultados 
mostra
ram que, a partir dessa altitude para cima, 
 as
Laxas de gerrinages decrescen 
consideravelmen 


e e o peso da semente 6 bem menor que em mais

aixas altitudes, alm de se apresentarem mole4 

le excessivo encolhimento 
e quebra, Portanto. im
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pr6prias para a obtenvio de urm 
born "chali" e,
consequentene, 
 para o cornrcio.

9 apresentada
arsndauatabela,
una 
 , ar
as percentagens de germinaco 

na qual consta,
 
e percentagens d
peso fimido da am~ndoa, registradas para 
altiti
des variveis de 225 a 1200metros.
 

Das & Baruah (1974), acreditando que,
rante a germinago de A. catechu no solo, d,.
ocoj
ram microorganismos envolvidos no apodreciment
da polpa que envolve a semente, pela producod
enzimas pectinoliticas, efetuaram estudo parz
determinago, sea utilizao dessas enzimas ir
 
vitro, 
poderia afetar a germinagao.


Os frutos, obtidos da mesma plantago E
do mesmo tamanho, foram erbebidos por 3 e 24 hc
ras em 2% de extrato de enzima pectinas, extra
do de fungo Trichoderma viride, isolado de pa:
pa de Areca decomposta. Tanto as sementes trati
foram plantadas juntas com sementes tratadas 

das com enzimas ativas e desativadas via calor

co
agua destilada e nao tratadas, utilizadas comc
 
controle. Furam tomadas oinco sementes
tamento, cada um com duas repetig6es, em

por 
 tre

del,
neamento experimental Blocos ao Acaso. Foram rc
gistrados dados referentes ao tempo em dias 
 r
queridos para brotag¢o e a taxa de 
 crescimentc


das plantlas.
 
Segundo os resultados e anlises 
estats
 

ticas, os autores concluem que o tratamento
sementes com T. viride afeta a botacmeo d
dcre
 
cimento das plantulas, indicando que um periodc
de incubagao se faz necessirio para o inicio da
aao das enzimas pectinolticas sobre os
 
aeci das
da polpa, enzimas poe
e que tais enzimas poden ser utili
s ti
 
ciadores
zadas justificadamente, desde que ajam como ini
 

ou ativadores do processo, 

hidrc
lizar a polpa, facilitando, assim, o 

para 

crescimeto de microorganismos que produzem enzimas 
cau
sadoras da degradaco da polpa, que no caso 
 de
Areca, funciona como uma barreira a passagem de
 . soluto.
 

Sao mostrados em tabelas, osdados refe
 



34 


rentes a cada tratamento e anilises estatisti 

cas dos resultados. 


GCnero: Arenga 


Diverzas esp6cies ornamentais sao, com fre 

qu~ncia, cultivadas. H5 especies economicamente
 
importante, como fonte de amido, agucar e Aico 

oi, nos tr6picos do Velho Mundo. Muitas sao pal 

meiras de touceiras, produzindo novos caules 

quando os velhos morrem. A polpa sucosa dos fru 

tos, apresenta substancia bastante irritante a 

pele. Distribuigao: Asia. 


Especie: A. engleri Becc. 


Holmquist & Popenoe (1967) testaram seis 

diferentes tratamentos sobre as sementes desta 

esp~cie. Os frutos utilizados, ap6s a limpeza, 

foram separados em grupos, sendo um grupo subme 

tido a embebigao em agua por 15 dias e tratados,
alem de outro grupo, sem embebigio previa em 
a 

gua, apenas tratados. Os tratamentos constaram 

de: Lixagao do mesocarpo com lixa de esmeril, 

no ponto em que se localiza o hilo; Limagem da 

semente, em ponto que nao hi hilo; Queima da ca 

pa da semente com jornal incendiado, por 30 se
 
gundos; EmbebiCao das sementes em icido sulfuri 

co concentrado, por 5, 10 e 20 minutos; alem do
 
controle, sem tratamento adicional. 


Foram utilizadas 25 sementes por tratamen 

to, ap6s o que, foram colocadas em potes, um pa 

ra cada tratamento, os quais foram dispostos em 

casa de vegetagio. 


Ap6s 80 dias, os melhores resultados fo 

ram conseguidos no tratamento onde as sementes
 
foram lixadas no ponto do hilo (15 sementes ger 

minadas), sem embebigao previa. Neste mesmo tra
 
tamento, com embebigio pr6via em agua por 15 

dias, 8 sementes germinaram. Houve germinagao de 

2 sementesno tratamento Acido Sulfirico por 10 

minutos, sem embebigio em agua. No mesmo trata 


35
 

mento com embebivao previa em agua, ocorreu
 
mente uma germinagau. Os demais tratamentos n
 
apresentaram germirago. Nao houve tratamento
 
tatistico dos resultados.
 

Genero: Astrocaryum
 

Diversas especies brasileiras constituE
 
fontes consideraveis de sementes oleaginosa.
 
Distribuigao: Mexico ate o Brasil.
 

Para germinagao de sementes de palmeirz
 
deste genero, Loomis (1958), refere-se ao mesn
 
metodo empregado por Edwin Johnston, Vero Bear
 
Tropical Garden, Vero Beach, Fl6rida, para gc
 
minaqao de sementes de Acrocomia, ja apresent

do neste trabalho. Os procedimentos foram exat
 
mente os mesmos, para as serentes dos dois ger
 
ros, podendo-se dizer o mesmo em relagao aos 1
 
sultados e conclus6es.
 

Braun (1968), recomenda a semeaduraemcz
 
teiros aquecidos, embebendo-se as sementes, pi

viamente, atraves de banhos de igua quente, 
temperatura de 30 - 40QC, por periodo de 2 a 
semanas. 0 autor apresenta periodo de germir 
cao a partir de quatro meses, sendo as semente 
mantidas a temperaturas, em torno de 40QC. 

Genero: Bactris
 

Diversas especies produzem frutos comes,
 
o
veis e sementes oleaginosas e o duro e fibr


caule (chonta) tem sido a fonte comum de m.
 
rial para arcos, lancas e dardos, para os inc
 
genas da America do Sul Tropical. Distribuigac

America Tropical.
 

Especie: B. gasipaes Humboldt, Bonpland & Kunt 

Fournier (1965) em trabalho no qual abc
 
da varios aspectos sobre B. gasipaes, ainda c
 
tac omo Guilielma gaipes, tece algumas cc
 
siderag6es sobre a propagagao da especie, cons
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derando a utiliza~ao de sementes como o m~todo 

de maior emprego, ainda que, sem descartar as 

possibilidades de sucesso atrav6s da multiplica 

g~o por rebentos, dentro de procedimentos ade 

quados. 


t citado como estrato para a germinagao, 

de fibra de coco ou material similar e areia, 

al6m de um bom teor de himus. Tomando afirmag6es 

de outros autores, aponta o Sphagnum, como outra 

alternativa para estratificagdo das sementes. A 

germinagao e dita ocorrer em periodo de dois me 

ses, ap6s o que, segue-se transplante, desdeque 

as plintulas tenham alcan~ado altura de 10 a 15 

Cm. 


0 autor considera que, como em diversas 

palmeiras, as sementes de B. gasipaes, perdem a 

sua viabilidade, se submetidas a longos periodos 

de insolagao. 


Braun (1968) como recomendado para todas 
as sementes de dificil germinagao, preconiza o 
uso de canteiros aquecidos, contendo solo fertil 
e misturado com areia grossa, sombreados, em ge 
ral a tarde e expostos & luz do sol, pela ma 
nha. 0 periodo de germinacao & dito variave se 
gundo a especie, mas em maioria requerem varios 
weses. 

Genero: Borassus 


Palmeiras cujos frutos nao apresentam va 

ior comercial, exceto pela massa comestivel, que 

consiste o endosperma em estagio tenro, uma vez 

que, com o envelhecimento do fruto, o endosper 

ma torna-se seco, devido a acumulagao de hemice 

lulose. Distribuio: Africa e Asia. 


Especie: B. flabellifer Linn. 


Dassanayake & Sivakadachchan (1973) rela 
tam estudos sobre a germinagao e a e-trutura da 
plantula desta especie. As pesquisas realizadas 
no Ceilao, tratan, inicialmente, da estrutura 
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do embri~o da semente, que em estigio de matur
 
dade, foi descrito pelos autores como, aproxim
 
damente cilindrico, tendo o seu volume complet
 
do pelo cotil~done e, sendo a pluinula complet
 
mente envolvida pela porgo da bainha do cotil
 
done. A plfimula e a radicula, situam-se ambas
 
no eixo do embriao.
 

A germinago foi dita do tipo remota tub
 
lar. A parte proximal do cotil6done, durante
 
processo germinativo, cresce dentro do endospe
 
ma e alarga-se, funcionando como se fosse 1 
haust6rio. A regiao entre o haust6ric e a plum
 
la sofre alongamento, formando o peciolo cotil,
 
donirio que, em crescimento descendente, carr,
 
ga a plfimula e a radicula na sua extremidade e
 
terrando-as a unia profundidade de 30-40 cm, n
 
solo.
 

A primeira folha (plumular), 6 laminada
 
atinge cerca de 30-40 cm de comprimento e 3
cm de largura e cont~m, grande quantidade d,
 
amido de reserva em suas celulas, sendo assam
 
comestivel.
 

Acreditam que o tipo de germinago de B
 
flabellifer ocorre em palmeiras das sub-familia
 
Borassoideae e Coryphoideae, alem dos aenero
 
Phoenix e Phytelephas e relaciona-se com a e:
 
trutura do embriao maduro.
 

Padmnanabhan et al. (1978), ainda em pe:

quisa com B. flabellifer, reportam-se sobre a
pectos que variam desde consideraC5es sobre fr
 
tos e sua utilizagao, germinaSo, estruturas d(
 
endosperma, do embriao e do cotiledone, ate a(
 
conteudo de amido das folhas plumulares da p1i
 
tula. Sobre a germinaq o, da forma em que e pr!
 
cedida pelos povos rurais na India, 6 dito que
 
as drupas sao, ceraimente, geriinadas em mont:
 
culos de terra, preparados com terra escavada,
 
No topo desses monticulos, de altura entre 1-11
 
metros, sao enterrados os carogos, os quais sac
 
cobertos coni humus e folhas mortas. Os montici
 
losrcisam de irrigag6es frequentes, de modc
 
a manterem-se sempre fimidos. A germinago da sE
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mente ocorre em 45 a 60 dias, com o eixo embrio
 
nirio crescendo fora do carogo e penetrando no 

solo solto do monticulo. 


A bainha cotiledonaria 6 responsavel pelo 

transporte do eixo embrionario, para o interior 

do solo. A primeira folha, acumula material de 

reserva, que e em forma de graos de amido, acu 

mulados em largo parenquima celular. Os carogos, 

cada um cont6m uma semente. As plantulas tubero
 
sas, constituem um alimento sazonal para as ca 

madas mais pobres da populacao.
 

Genero: Ceroxylon 


Inclue as mais altas palmeiras, algumas 

com at6 mais de 50 metros. Dist::ibuigo: Andes, 

da Venezuela e Col6mbia at6 o Peru e a Bolivia. 


Especie: C. klopstockia Mart. = C. ceriferum 

(Karsten) Burret 


Braun (1976), em trabalho que reune infor 

mag6es oriundas de observac6es, efetuadas duran 

te 12 anos na Venezuela, volta-se sobre a ger

minagao desta especie, entre outros aspectos. 


0 autor nao apresenta dados de experimen
 
tagao com sementes, mas depois de afirmar que 

as mesmas desenvolvem lento processo germinati 

vo, constitue dois intervalos de tempo, como sen 

do os mesmos mais comuns em germinagao de Cero 

xylon. 0 primeiro intervalo e de 6 a 9 meses, 

constituindo esta, pequena percentagem; o segun 

do intervalo e de 10 a 16 meses ou mais, que e 

dito de major frequencia e de maiores percen 

tuais. Registra ainda, germinago retardada, a 

p6s dois anos. 


Para confirmagao de que as sementes des 

ta especie sao capazes de passar por longo pe 

riodo seco e, posteriormente, germinarem, mes 

mo em reduzido numero, Braun diz poder o fato 

ser demonstrado, atrav6s da submiss5o de semen 

tes a um grande periodo de tempo sem agua, com 


posterior plantio.
 
Das informaC6es sobre a germinagio,
 

to que, a maioria e proveniente de observag6
 
das palmeiras cultivadas no Jardim Botanico
 
Caracas, pois nao foi possivel o acompanhamen
 
da germinago da especie, em seu habitat na
 
ral.
 

Genero: Cocos
 

Uma das mais valiosas plantas dos tropic

0 Coqueiro 6 fonte principal de gordura veget 
obtida de 6leo proveniente da prensagem do
 
dosperma. Tamb~m fornece fibras, da casca
 
fruto; agucar e alcool, da seiva extraida da
 
florescincia; e, o endosperma e a "agua" que p
 
enche a cavidade, sao utilizados frescos e
 
cozinha. As palmeiras sao, normalmentr-, culti,
 
das com fins comerciais mas sao, ta..:Km, lari
 
mente usadas como ornamentais. Distribuic~o: ,

toda a parte tropical das costas do VelhoMune
 
entre as latitudes 26Q Norte e Sul.
 

Espcie: C__. nucifera Linn.
 

Decerto, atualmente, ja existem sistemi
 
de produgao definidos para a cultura de C. nui
 
fera e sao, hoje, metodos bastante difundidos
 
de resultados bastante razoaveis. Obviamenti
 
nao e nosso prop6sito, ao tratar deste gener(
 
apresentar novidades sobre metodos de germij
 
95o da semente do Coqueiro, mas sao agrupar
 
sequencia das praticas, a partir de cerca
 
15-20 anos atras at6 os dias atuais, segundo
 
que se tem publicado sobre o assunto, em di
 
rentes partes do mundo.
 

Pieris (1955) tratava de procedimentos I
 
ra o cultivo do Coqueiro, que constavam desde
 
selegao da boa semente, construgo de viveiro
 
plantio. Recomenda, seguindo algumas pritice
 
das"fMas do Pacifico, a utilizaqo da sement
completamente madura e selego por interessant
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m6todo, que consiste em sacudir o fruto e julgar 

qualidade do som feito pela "igua" dentro dele, 

rejeitando toda semente com som "falso". Sao ci 

tadas algumas priticas comuns &s Ilhas do PacT 

fico, aquela 6poca, tais como a coleta de fru 

tos caidos sob as palmeiras, ou mesmo plantulas 

ja em inicio de desenvolvimento, tamb6m tomados 

de sob as palmeiras. 


Na sequ6ncia, recomendag6es para a insta 

1ago do Viveiro, construgo de canteiros, plan 

tio das sementes e manutengio das plantulas. 


Menon & Pandalai (1958), em trabalho so 

bre generalidades de cultura do Coqueiro, na In 

dia, apresenta variadas sugest5es de procedimen 

tos para uma boa germinagao e consequente produ 

gao de mudas. 


Os procedimentos iniciam-se com uma boa 

selegao de sementes, obtidas, preferencialment 

de plantas matrizes previamente escolhidas. Uma 

vez obtidas as sement-!s, estas nao serao imedia 

tamente plantadas, mas estocadas por um periodo 


de um mes. Baseado em outros autores, 6 recomen 

dada a preservagao das sedentes em fina areia 

Seca, como forma de evitar a secagem excessiva 

das mesmas. As sementes devem ser arranjadas com 

o pedunculo para cima, sobre uma camada de areia 
de 7,5 cm e completamente cobertas com ela, at6 
a 6poca do plantio. Este'arranjo deve ser efe 
tuado sob abrigo, e 6 afirmado nao haver efei 
tos prejudiciais na viabilidade da semente. 

0 autor cita diferentes priticas de germi 
navao das sementes, seguidas em diferentes par 
tesdo mundo, embora consideradas defeituosas: 

- As sementes sao colocadas sobre os tetos de 
casas cobertas de palha, durante o mongaosen
do diretamente plantadas, apos a brotagao; 

- Algumas vezes, as sementes sao permitidas ger 
minarem no local onde caem, ap6s o que sao le 
vadas ao plantio; 

- As sementes so amarradas aos pares, com uma 
-pequena rachadura, suspensas em galhos de ar 
,.,vores ou postes e COmLvsagua a--borrifadas ate aas 
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brotagao;
 
- As sementes sao amontoadas na sombra e permj
 
- Assrte mo
 
tidas brotarem.
 

Sob suas recomendag6es, as sementes dever 
ser plantadas em viveiros, de solo arenoso 
com boa umidade, ou ainda, podendo ser o sol( 
original substituido por areia, depois de esci 
vado, dispondo-se as sementes na posigao hor. 
zontal, com o mais largo dos tres segmentos p 
ra cima. A profundidade recomendada 6 de 15 cm 
deixando-se uma pequena parte da casca exposta 

E comentado sobre m6todos de estimulaga(
 
da germinagao, tais ccmo embebiqao em agua, il
 
jeao de nutrientes ou de hormonios. Aembebi;a(
 
em agua, por 15 dias estimulou uma mais rapidi
 
e melhor germinagao, sendo no entanto, que se4
 
periodo for prolongado, havera efeitos negat.
 
vos. Nao foram obtidos efeitos beneficos sobri
 
a germinagao pela injegao de nutrientes (N, P

K) nas casca, sendo, pelo contrario, prejudic
 

al.
 
A germinagao 6 dita ocorrer, nas varied 

des gigantes, em 11 a 12 semanas, apos o pla. 
tio. 

Piggott (1963), trata da cultura de Coco
 
nucifera, na Malaia. 0 processo germinativo
 
descrito e dito iniciar-se a "broto" cresce e
 
diregao a um dos tres "olhos" da semente e a a
 
tra parte do embriao entumesce, desenvolvendo-s
 
dentro de uma massa esponjosa ("a maga"), qu

preenche todo espago no interior da semente po
 
este meio, a plantula absorve material nutrit
 
vo, contido na "gua" e na massa. Em continu
 
qao, o "broto" cresce, atravessa o "olho mole
 
mais ou menos, is 6 semanas do inicio do proce
 
so e as primeiras raizes desenvolvem-se da bas
 
do "brato", fora do endocarpo, dentro ainda, d
 
casca fibrosa.
 

Posteriormente, as raizes emergem, pen
 
traw'l o solo, ao mesmo tempo em que sao formadi
 

primeiras folhas.
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Em relaco as praticas a serem seguidas portincia dessa pritica.
para a germinac5o, o autor sugere a escolha, ini 
 As sementes sao plantadas no viveiro, er

cialmente, de uma area de solo solto e de 
 boa trincheiras abertas nos canteiros, sendo
drenagem, para instalacao do viveiro. t este!
afirma distantes entre si,
do que, as plantuias podem viver, no mnimirnc por 

45 cm. As sementes dista
 
uma da outra, 30 cm e sao dispostas com
um ano, com as reservas da pr6 pria semente. Um o sei

lado mais largo para baixo, alem de,
bom teor de umidade 6 necess~rio, para evitar coberta, 
com terra em somente 2/3, ficando, dessa forma
que as sementes rachem, retardando a germina 1/3 exposto. A cobertura morta, pode ser real:
'ao. Uma vez selecionadas, as sementes sao dis 
 zada, com folhas de Coqueiro ou grama morta.
postas em canteiros elevados, dentro de trinchei 
 As praticas seguintes referem-sernr man
ras escavadas com o lado que apresenta o 
 "olho tengao das mudas.
mole", para cima, e e dito que embora o 
 mesmo 
 Whitehead (1966), em trabalho que
nao possa ser visto, 6 sempre oposto ao regi!
lado


mais estreito da semente, devendo este 
tra pesquisa e coleta de germoplasma de Cocc:
lado, 
 nucifera, nas
pois, Ilhas do Pacifico, apresenta vi
ficar para baixo. 0 lado mais superior da 
 riadas considerag6es sobre o assunto e relata 6
semente nao deve 
ser coberto, ficando, assim, 
ex
posto. servac6es sobre a germinagio.


0 autor afirma que em muitas areas, tem s.
McPaul (1963) discorre sobre diversos 
 as 
 do registradas germinag5es de sementes na palme
pectos relativos ao cultivo do Coqueiro, ra,
nas se as mesmas forem deixdas sem colheita
Ilhas Fiji. Suas primeiras considerag5es, no to 
cante & germinaco, referem-se i 
enfatiza que, em determinada area (Marlam Va'sele5o das se 
 ley, Bubia), as
mentes. Considera que, mesmo sendo metodo 

sementes ainda inseridas aos ci
bas chos, apresentam "broto" de mais de
tante empregado, a selego de palmeiras um p6 de cor
matri 
 primento. Essas observac6es foram efetuadas
zes para obteng5o de sementes, baseado em crite er
plantas das variedades "Gigante" e "Anas".
rios de produgao, nao tem base experimental ma-s

ainda assim, 6 reputado como uma boa pratica, a 

Notaveis diferengas na velocidade de gei

minagao foram observadas para diferentes
t6 resultados mais definitivos estarem disponi tipo!

de Coqueiros cultivados na Jamaica e e
veis. Sugere a selegao previa das sementes, precon
 

tidas de 
ob zada a influencia genetica para germinaQao prE
um bom bloco de produgao, observando-
 coce, alem do incentivo reconhecido, proporcic
se: 1) Maturidade dos frutos; 
2) Contefdo ade
quado de liquido (por sacudimento do fruto); 3) nado pelas altas umidades de certas regioes.
n
Ausencia geral de danos; 4) Forma e tamanho; 5) 

relatado sobre a velocidade e taxa d
germinagao, em sementes com cascas e
Espessura da casca descascE
(nao deve ser muito espessa). 
 das, para determinada variedade denominada "Nit
Uma vez definidas as sementes para utilizagao,

estas sao estocads em local arejado, seco, e 

Lekas". As sementes descascadas dispenderam 2"
 e
afirmado, por um periodo de 4 meses, sem afetar 
dias a mais que aquelas com casca, para alcar
 

a germinaCo. Os autores, em geral, 
Car a taxa de germinagao de 60%. Sao apresenta
recomendam 
 dos graficos da percentagem de germinagao/numE
que esse periodo nao ultrapasse um mens. 
 ro de dias, para sementes descascadas e com cas
A seguir, 6 enfocada a importancia da se
lecao de sementes, na producao da futura palmei 
ca, de diferentes variedades.
 

ra. E mencionado experimento, realizado no 
% enond et al. (1966), trata daculturadeCei C. nucifera, em varios paises do mundo. Ao!ao, que confirmou, pelos seus resultados, a im tra
 

tar do processo germinativo, acrescenta 
alguma
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coisa mais as descrig6es anteriores. Diz que, a 

p6s a elongacao do embrio, no inicio da germi 

nagao, ocorre a formagao de uma esp6cie de cons 

trigao, que delimita duas partes: uma parte que 

constitue o "broto" e que se encaminha para fo 

ra da casca; e, outra parte que permanece den 

tro da casca, desenvolvendo-se em massa esponjo 

sa, denominada haust6rio, o qual digere da pol 

pa da semente, as reservas que nutrem a plantu 

la. Este haust6rio preenche completamente a ca 

vidade interna da semente, onde aloja-se a a 

gua". A polpa 6 completamente digerida, em apro 

ximadamente 10 meses, ap6s o inicio do process 


E dito ter sido estudado o processo de as 

similagao do albumen e mostrado que, a superff 

cie de contato do haust6rio e uma ativa zona de 

secregao de enzimas, permitindo a absorgao da 

polpa, incluindo suas reservas oleaginosas. E 

essa massa do albumen e o consideravel volume 

d'igua contido na semente, responsaveis pelo vi 

gor inicial da plantula. 


Sobre as praticas para a germinagao, sao 

apresentadas algumas novidades, em relagao ao 

anteriormente exposto. Em lugar do plantio em 

viveiro, & recomendada a utilizagao inicial de 

canteiros de germinagio. t sugerida a estocagem 

por um mes, antes do plantio, em abrigo contra 

sol e chuva, para proporcionar um bom nivel de 

maturagao as sementes. Na falta de abrigo, e ar 

gumentado que, as sementes podemser amontoadas,em 

montes de at6 5 metros de altura. 


Na preparagao da semente para o plantio, 

recomenda ocorte de uma parte da casca, na re 

giao do poro germinativo, como forma de ajudar 

a "broto" a atravessar o epicarpo e tamb~m, co 

mo de proporcionar maior umidade ao pericarpo. 


0 autor distingue dois estagios de desen 

volvimento, antes do plantio em local definiti 

vo: primeiro, a germinagao propriamente dita (a 

qual 6 dita finalizada por ocasiao do apareci 

mento da plimula, fora da casca); e o segundo, 

correspondendo ao crescimento da plantula. Ba 

seado nessa id6ia, recomenda a utilizagao de 
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canteiros de germinaggo, em vez dos tradicionai
 
viveiros, como etapa inicial. Os canteiros de
 
germinagao constam de trincheiras, nas quais a!
 
sementes sao dispostas horizontalmente, com 

irea cortada da semente, para cima. Em seguida,
 
sao cobertas com terra em dois tercos de sua a]
 
tura, ficando o tergo restante, com a parte col
 
tada, exposto. Ap6s a germinaco, sao removida!
 
com ganchos e levadas ao viveiro.
 

Woodroof (1970), numa compilagao de algun.
 
autores, inclusive ele pr6prio, publica trabi
 
lho sobre produgao, processamento e produtos d7
 
C. nucifera. 0 enfoque da propagagao, e efetui 
do por Popenoe (Fairchild Tropical Garden, Mi 
mi, Florida, U.S.A), que considera o Coqueirc 
uma especie diferente, pela divisao que apresei 
ta em Variedades "Gigantes" e "Anis" e enfatiz 
a propagagao atrav~s de sementes, como sendo ( 
inico meio viivel e inclusive, atrav6s do qua
 
tem sido realizados os melhoramentos das vari(
 
dades pela selegao de matrizes, ainda que, sei
 
suficiente base cientifica. Nos procedimento
 
para germinagao, o autor nao apresenta novidi
 
des, em relagao aos anterioes. Tamb~m recomend
 
o corte obliquo ao redor do pedincul removend4
 
fatia de cerca de uma polegada de espessura
 
para facilitar a emergencia do "br6to". Afirmi
 
que, ap6s o plantio, as sementes completament
 
maduras emitem raizes com cerca de 90 dias. E
 
te autor, tambem preconiza a utilizagao de cai
 
teiros de germinagao como primeira fase, send
 
depois de brotadas, levadas ao viveiro.
 

Child (1974), tambeim aborda, praticamente
 
todos os aspectos de cultura desta importantee
 
pecie.
 

A casca do coco e dita possuir tres
 
lhos", sendo que um e desenvolvido e os outro
 
dois nao sao funcionais. Abaixo do olho desei
 
volvido, situ--se o embriao, marcadamente con
 
tantun seu tamanho, dentro de uma populagao"
 
Foram examinados 2.500 embrioes e encontrado m
 
dia de peso de 0,119 g e conteudo medio de um
 
dade de 76-69%, alem de valores m~dios para a
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3ercentagens do peso seco paza N, P. K, Ca e Mg

le, 3-45, 0-68, 2-14, 0-52 e 0-29, respectivamen 

:e. Ao iniciar o processo germinativo, oembri5o 

!nlarguece e diferencia-se no cotiledone e 
no 

ipice do caule. As reservas nutritivas das se 

mentes sao atacadas por enzimas secretadas pelo 

:otildone, o que as torna soluveis, permitindo

k sua mobilidade e nutrigo da plantula. Na 
 se 

luencia, pelo desenvolvimento do cotiledone, ha

formagao do haust6rio, cujo tecido esponjado


! dito ser constituido por 85% de umidade, 10% 

le nutrientes soliveis e somente 5% de tecidos
struturais (em maioria, celulose). Os nutrien 

stsoluris (emaiodis inclur oteOs
.es soluiveis sao ditos incluir notavel prpor
1propor 
ao de avucares e aminoacidos, sendo os acucares 

erivados do endosperma, por sucessivas reag6es

!nzimiticas, e os aminoicidos, sendo produto da 

idr6lise das proteinas da amendoa. A cadeia de 

eag6es enzimaticas tem lugar sobre a enrugada

uperficie do haust6rio. A "ma4a", 6 afirmado, 

presenta relativa constancia em sua composigao


rimica, durante o processo germinativo e funcio 

a como o meio de transferencia dos nutrientes 

olfveis, para as partes em crescimento da plan

ula. Sao citadas tres principais enzimas, par

icipantes no processo germinativo: a celulose 

responsavel pela quebra das paredes das celulas 

as amendoas, liberando 6leo); a lipase (que fen 

e a gordura em glicerol e acido graxo); e a pro

einase (cuja presenga 6 indicada pelo Nitrog. 

io). Entretanto, varias outras enzimas tem 
si 

o citadas como presentes.


O autor registra a ocorrincia, nao rara 
ente, de sementes com dois e ate, menos frequen
emerite, com tres "br8tos" desenvolvidos. Nos 
asos de ocorrencia de dois "br6tos", hi 
a fu 

ao dos haust6rios, e em maioria, os pares s5o 

ipl6ides. 


Sao apresentadas, tambem recomendag6es pa 

a uma boa germinaggo, que iniciam-se pela esto 

agem, ap6s coleta das sementes, sendo dita des 

acessaria e que retardara a germinagao se exce 
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der os 6 meses. Em relago ao tratamento de cor
 
te da casca, pr6xima ao pedunculo, sugerido por

Fremond et al. (1966), e considerado umdesneces
 
sirio refinamento e que a sugestao para utiliza


de canteiros de gerrinavao nao foi largamenio 

te adotada, sendo preferido, o plantio inicial
 
em viveiros. Estes seguem praticas similares aos
 
anteriores e em relacao a posigao de plantio da
 
serente, 6 sugerido que, aquelas plantadas hon

zontalmente, produzer mehores plantuas e isto
 
e explicavel pelo fato de que, em sementes dis
 
postas na vertical, a igua do seu interior
psa avriaaau osuitro na-o
a
 
permanece em estreito contato com o embriao,
que ocorre na semente plantada horizontalmente.o
 

Sao apresentadas tabelas referentes 
 aos
 
Sio apesenadasa fo
 

seguintes itens, abaixo:
 
- Desenvolvimento do haust6rio em sucessivos es
 

tigios quinzenais;
 
- Perdas de peso da ame oa pari passu com o au
 

mento do haust6rio, ra.lzes e broto", mesmo 
a
 
p6s 30 semanas de semeadura;
 

- Media de peso de materia-seca em diferentes
 
partes da semente-seedling (amendoa-"igua"-ha
 
ust6rio-"broto"-folhas-raizes), 
em sucessivos
 
estigios de germinagao, ate 16 semanas.
 

- Media do contefido de potassa (MgK2 0) em dife
 
rentes partes da semente-plantula (amendoa-"a

gua"-haust6rio-"broto"-folhas-raizes), 
em su
 
cessivos estagios de germina~ao, at6 16 sema
 
nas.
 

Em geral, nao foi encontrada grande dife
 
ren~a em peso (se total ou materia-seca somen
 
te), entre uma plantula de 7 meses e a semente
 
original; foi definido que, ate acima de 16 
 se
 
manas e auto-sufuciente em Nitrogenio; foi ob
 
servado aumento no total de potassa contido nas
 
partes em crescimento da planta e que, se o co1
 
teudo original de potassa na casca nao fosse li
 
xiviado, seria suficiente para suprir essa 
 ne
 
cessf~ae crescente. Os experimentos foram rea
 
lizados no Coconut Research Institute (Ceilao),
 
com 800 sementes sendo postas em viveiro e 50,
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tomadas para exame, a cada 15 dias. 

Thampan (1981) cita varios experimentos e 


fetuados sobre germinagao de sementes de Coquei 

ro. 


Inicialmente, referiu-se sobre 
 experimen 

taqao nas Filipinas, a qual encontrou que, 
 se 

mentes com casca fina e espessura media de 2,9 

cm para menos, brotaram mais cedo e produziram

maior numero de plantulas do que sementes 
 com 
espessura media de casca de 3,0 cm para cima. Em

relagao ao peso, sementes pesando 0,95 a 1,35 kg

germinaram mais tardiamente que sementes mais pe

sadas, de 1,85 a 2,45 kg, al~m de terem produzi

do plantulas menos vigorosas. Ao examinarem 0 

contedo de massa da semente, foi encontrado
 
que, a massa consumida pelas plantulas de semen 

tes leves ap6s 211 dias, foi muito menor que 
 o
consumido pelas plantulas de sementes mais pesa

das. 


Na Central Plantation Crops Research Ins 

titute, India, foi estabelecido que, sementes pe

sadas, com um bom conteudo de copra flutuam ver 

ticalmente na agua, com o pedunculo para cima e 

que as plantulas oriundos de tais sementes 
sao 

mais vigorosos que aqueles crescidos de 
 semen 

tes que flutuam obliquamente ou horizontalmente 

na agua. 


Quanto a estocagem, e recomendado o meto 

do que utiliza areia, j& mencionado em Menon & 

Pandalai (1956). Nestas condic6es, as sementes 

sao ditas conservarem sua viabilidade por mais 

de 8 meses. 


Na sequencia de recomendag6es de procedi

mentos para germinagao, que em geral, repete que

ja foi comentado, o autor menciona experimento 

ras Filipinas, no qual foram comparados cinco 

liferentes modos de posicionamento da semente 

,ioplantio e que, a posigao horizontal apresen

Lou mdia percentagem de germinagao de 92% 
e 33

lias para emergencia do "broto", enquanto que

Ds numeros para o plantio vertical foram de 64% 

?ara a germinag~o media e 39 dias para a 
 emer 
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gencia do "broto". Em Papua-Nova Guin6, novos
 
experimentos confirmaram o plantio 
 horizontal
 
como o melhor posicionamento: em 8 semanas, foi
 
obtido 47% de germinag~o na horizontal contra
 
39%, da vertical. Na Tanzania, 6 dito ter 
sido
 
encontrado periodo de germinag~o de 81,1 dias
 
para sementes embebidas previamente em igua por

duas semanas contra 142,9 dias para sementes nio
 
embebidas.
 

E, finalmente, o autor cita estudos na In

dia, os quais demonstraram que as coberturas or
 
ganicas promovem a germinagao mais precoce, alem
 
de plantulas de maior vigor. As folhas secas,

do pr6prio Coqueiro sao recomendadas.
 

Genero: Copernicia
 

As palmei.-as deste genero sao formosaseor
 
namentais. As folhas sao, comumente, utilizadas
 
para a cobertura de casas e em especial as 
 de
 
uma de suas esp&cie5, produzem a cera de Carna6
 
ba, a mais importante das ceras vegetais: Dis
 
tribuigao: Indias Ocidenfais e America do Sul.
 

Kitze (1958) foi responscvel por intensivc 
trabalho de pesquisa sobre a germinagao de nume 
rosas espcies deste genero. Os estudos i
ciais, voltaram-se para a indugao da germinag~o,
 
atrav~s da submissao das'sementes a prolongados

periodos de embebigao em agua fresca, trocada
 
diariamente.
 

As sementes submetidas a esse processo,
 
eram invariavelmente, livres do pericarpo e 
co
 
mo 
forma de prevenir o aparecimento de limo,

apodrecimento da semente ou o desenvolvimento de
 
micro-organismos, a troca diaria da agua e 
con
 
siderada altamente eficiente.
 

As sementes com aparentes sintomas ini

ciais de apodrecimento, foram descartadas, apos

dissecagao que reve.ou, em muitos casos, infesta
 
ao J4nsetos. t recomendada a fumigacao 
com
 

brometlde metila, antes da embebigao, pois da
 
mesma 6 dito nao decorrerem prejuizos & viabili
 



dade das sementes. 
 da capa da semente, em regi5o pr6xima ao embri
 
Em se tratando de viabilidade, o autor pre ao; g) Controle: apenas trocas de agua.


coniza 


metodo simples de verificagao e, que se Os resultados, segundo os criterios do au

fundamenta na afirmag~o de que sementes que flu 
 tor, foram excelentes no tratamento de Escarifi
 
tuam nao sao viaveis. Assim, 6 procedido o des cagao; bons, naquele do Banho em acido sulfuri
 
carte das sementes que flutuarem na agua, sendo co; 
e, fracos para 0 de Aeragao. Os demais nao
apontadas como causas mais frequentes os danos foram melhores que o controle. Sementes submeti

provocadas par insetos e menos frequentemente,
po fungos, alem de que, a idade da semente es das a embebiQao durante nove mesesc mostraram-se
ainda, viaveis e germinaram em quase 100%, ap6s
por lmd 
 ua dd asmnee 
 _ugs 
 escarificadas.
ta relacionada com a sua viabilidade. Foi regis 
 Tecendo consideraefes sobre a habitat de
trada a germinag~o em at6 dois dias, de semen Tecendo consider e sobe o abiatde
 
tes de colheita recente, enquanto sementes veC. australis, a qual par ser sujeito a inunda
lhas chegaram a requerer muitas semanas de embe 
 goes, produz encharcamento ao redor das palmei
bigao para germinarem. As sementes brotadas, co 
 ras por longos periodos, Kitze (1958) relaciona
 mo consequ~ncia do tratamenta da embebiao, 
 fo a degradagao microbial da capa da semente, 
 su
 ram plantadas, de imediato, em potes, emitindo 
 jeita ao encharcamento no seu habitat natural,
a primeira folha, em cerca de 35 dias. Sao apon 
 como uma forma de estimulo a germinagao, simi
tadas como vantagens desta tecnica, 
em relagao lar a escarificagao. Entretanto, nao foi tenta
 
ao plantio da semente seca, as taxas mais altas do o tratamento de permitir a degradagao por mi
de germinagao e a facil distingao das 
 sementes croorganismos, da capa da sewnente.
 
viaveis (pela brotag~o) das nao viaveis, com con 
 Convem ressaltar observaq6es do autor so
sequente economia de tempo, trabalho, material e 
 bre a posterior desenvolvimento de plantuas,a
espaqo. 0 autar sugere a possivel aplica~o do pos a extirpagao da "aba" da capa da 
semente, so
m6todo a outras palmeiras de sementes similares. 
 bre a embriao. Quando esta operaiao foi imper
Foram estudadas neste trabalho, 15 especies de
Copernicia, sendo uma do Brasil, feita, provocando corte na extremidade embriona
uma do Para ria, houve invariavelmente, a formaqao de
guai, uma da Venezuela e doze de Cuba. um
atipico e fibroso crescimento da estrutura em
 

brionaria, que continuou atipico at6 que o 
 en
Esp6cie: C. australis Becc. 
 dosperma estivesse exausto. Como consequencia

desse tipo de dano, os esp6cimes, raramente pro


Kitze (1958), no mesmo trabalho, em fun duziram plantulas normais.
 
qao dos p6 ssinos resultados alcanados na apli
cacao do m6todo de embebigao, na esp6cie do Pa 
 Generos: Desmoncus
 
raguai (C. australis), aparentemente com semen
 
tes dormentes, submeteu-as a diferentes trata 
 Palmeiras do tipo ascendentes, raramiente
mentos, sendo: 1) congelamento, em bandejas com 
 cultivadas. Distribuiao: America Tropical.
cubos de gelo (24 horas) e posterior degelo, em 
 Braun (1968), tece curtas consideraves
agua de torneira; b) Resfriamento em agua,a tem 
 sobre a cultivo dessas palmeiras, utilizando can
peratura de refrigerador (48 horas); c) Embebi 
 teiros com aquecimento e sementes necessariamen
 cao em agua quente (5 minutos a 70QC); d) Banho 
 te frescas, pois 6 dito terem as mesmas grande
em icido sulfurico a 10% (15 minutos); e) Aera 
 faciVrde em perder sua viabilidade. Ao mesmc
 gao continua em agua (7 dias); f) Escarificagao tempo que registrou a germinagao de sementes de
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Desmoncus aos 40 dias, reporta-se a uma grande 

variag~o de tempo, que abrange de 2 at6 29 mese4 

requeridos por algumas sementes para sua germi 

naqao. 


ESPtCIE: D. orthacantos Mart. 


Braun (1968), mostra tabela, contendo per 

centagens de germinagao ocorridas depois de 300, 

540-660 e 730 dias, sendo as mesmas, respectiva 

mente, de 20%, 70% e 2%. 


GtNERO: Elaeis 


Um dos mais importantes generos da fami 

lia Arecicea, juntamente com Cocos e a maior fon 

te de 6leo comercial entre as palmeiras. Tarmbem 

crescem como ornamentais nos tr6picos e subtr6 

picos. Distribuigao: Africa tropical e America. 


ESPtCIE: E. guineensis Jacq. 


A pesquisa com germinagao no genero Elaei 

remonta de muitos anos e sao inumeros os traba 

ihos real."ados sobre o Assunto. Obviamente que, 

nao serao apresentados aqui todos os trabalhos, 

mas procurar-se-a a apresentagao de uma sequen 

cia cronol6gica, que reveja desde os primeiros 

passos da pesquisa ate o estabelecimento das 

tecnicas e metodos mais modernos da germinagao 

em larga escala de sementes de Elaeis. 


Bunting et al. (1934) tratam dagerminavao 
entre muitos outros aspectos do cultivo doDendF 
na Malaia e frisam que j& nos primeiros estagios
da pesquisa naquele pais havia sido concluido 
que, a remogao do pericarpo da semente fresca 
retarda a germinagao, obtendo-se indice de 50% 
em periodo de 9 meses, sendo as sementes planta

das em canteiros com solo comum. 


reportado sobre investigagao levada a 

efeito na Estagao Central de Experimentaiqo Ser 

dang, no sentido de acelerar a germinagao, uti 
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lizando--se: a) Plantio das sementes em cantei
 
ros abertos e umidos; b) Fermentago das semen
 
tes em covas, com camadas alternadas de esterco
 
e sementes; c) Embebiqao das sementes em igua
 
aquecida duas vezes ao dia, ate 45QC, com poste

rior esfriamento; d) Embebigao das sementes em
 
solug6es de acido cloridrico, em varias concen
 
trag6es. Dependendo do agente de calor, o meto
 
do mais eficaz, foi o plantio em canteiros de
 
areia abertos (75% de germinagao em 16 semanas).
 
Experimentos adicionais mostraram que, a cober
 
tura dos canteiros com armagao de vidro, aumeni
 
taria a taxa de germinagao para 80%, em doze se
 
manas. Em termos priticos, esses experimentos

vieram a confirmar o efeito da temperatura so
 
bre a taxa de germinagio, sendo este efeito ra
 
tificado nos diversos testes efetuados nesse ser
 
tido.
 

Os autores relatam sobre similar pesquisa
 
realizada na Sumatra, a qual revelava bons re
 
sultados com o uso de acido, em menores perio
 
dos de embebigao, ocorrendo mesmq decrescimo na
 
taxa de germinagvo, pelo prolongamento do perio
 
do de imersio no acido. Os melhores resultados
 
foram obtidos com sementes frescas imersas por

dois dias em acido e lavadas em igua (tambimpoi
 
dois dias), antes do plantio em canteiros de
 
areia (77% em 14 semanas).
 

Era recomendado o uso de sementes frescas,

maduras, pois e dito que os experimentos mostra
 
yam taxa de germinagao de 23% para sementes es
 
tocadas por 14 semanas contra 52% das sementes
 
frescas, no mesmo periodo de tempo. Em sequen

cia, sao sugeridas algumas praticas para prepa
 
raqao das sementeiras, as quais eram constitui
 
das de canteiros com areia lavada, expostos ao
 
sol e, construidos segundo dimensoes convenien
 
tes. 0 plantio das sementes era realizado dis
 
pondo as micr6pilas voltadas para o solo cerca
 
de uq legada abaixo da superficie. Tecnica
 
adici'ail, dita de resultados mais satisfat6
 
rios, era a cobertura dos canteiros com arm



c6es de vidro, como forma de proporcionar calor

adicional. Os primeiros sinais de germinaco, 

sao afirmados evidentes, ap6s um periodo de oi 

to semanas. 


Grist (1936), praticamente reporta-se so 

re os mesmos aspectos da germinago de Elaeis,

enfatizados por Bunting et ai. (1934) e nao 
 a 

presenta absolutamente nenhuma novidade, al6m 

do que foi anteriormente descrito. 


Gait (1953), os metodos comerciais de ger

minavao de sementes e metodos melhorados, os 

guais eram baseados jd nesta 6poca, na manuten 

;5o de temperatura relativamente alta e unifor 

ne (cerca de 37QC), durante todo o processo ger

ninativo. 


Rees (1960), discute a classificacao do 

tipo de germinaco da semente de Elaeis guineen

sis. Baseado nos padr6es morfol6gicos adotados 

por Gatin (19061 e seguidos por Tomlinson (1960), 

para caracterizagio dos tipos de germinag~o que 

acorrem eni palmeiras, o autor descreve os prin

:ipais pontos observados no processo germinati

io do Dend& e procede umA anilise das caracte 

risticas observadas e aquelas adotadas pelos au 

,ores supracitados. t dito ser o embriao 
peque

io e reto ou quase reto, tornando-se curvo du 

rante a germinaao, aparentemente devido ao cres 

:imento da plumula. A ra iicula, persistente e 

esenvolvida, 6 produzida na parte fina distal 
Io embriio ap6s a projeqao da pldimula. Raizes 
adventicias desenvolvem-se regularmente na regi
io da jungao radicula-hipoc6tilo. A ligula 6 ci 
Lindrica, persistente e bem desenvolvida e, duas 
ainhas, sem laminas, sao produzidos antes do 

parecimento da primeira folha laminada. 


Comparando essas caracteristicas, o autor 

:onclui que, a germinagao em Dend& 6, superfi

:ialmente, semelhante ao tipo adjacente-ligula

la (embriao curvo, plimula e radicula obliqua

"ente localizados, radicula nao persistente, pe

iolo nao alongado e bainha ligulada). Entretan 


Lo, ressalva que, pelo fato do embri~o ser 
 r 


to, pode ser considerada, tamb6m, semelhante ao

tipo remota-ligulada (embriao reto, plidmula 
 e
 
radicula obliquamente localizados, radicula per
 
sistente, paciolo alongado e bainha ligulada).-


Finalmente, sao argumentadas algumas con
 
siderag6es sobre a adaptag~o fisiol6gica da se
 
mente, a qual nao germina durante a estagao se
 
ca, embora necessite de temperatura em torne de
 
38-40QC, para seus primeiros estagios germinati

VOS. Nas condig6es naturais, a germinaqo 6 
 re
 
tardada, ate que a umidade do solo seja sufic-T
 
ente, como consequencia do estabelecimento das
 
chuvas.
 

Kee (1972), em trabalho abrangente, que

inclue cultura, manejo e utilizago do Dend6,
 
na Malaia, informa sobre m6todo de germinag~o de
 
desenvolvimento recente na 6
 poca e que consis
 
tia, bfsicamente, no tratamento pelo Calor Seco,
 
que veio a substituir os m6todos adteriores de
 
germinago em caixas ou canteiros de areia.
 

0 despolpamento do fruto, inicialmente,
 
era realizado por invento rotativ, desenvolvido
 
pelo Instituto de Pesquisas para Oleaginosas (L

R.H.O.), com capacidade para despolpar 6.000
 
frutos/hora. Seguido ao despolpamento, era pro

cedida a embebigo em soluQo fungicida e bacte
 
ricida (3 minutos). Para germinaQao das semen
 
tes, era utilizado germinador el6 tricamente 
 a
 
quecido, desenvolvido pelo West African Institu
 
te for Oil Palm Research. Antes de item ao ger

minador, as sementes sao submetidas a embebigo
 
por sete dias e secas a sombra por 24 horas, a
 
pos o que, sao colocadas em sacos de polietile
 
no, os quais sao dispostos em prateleiras de
 
arame no germinador, onde permanecem por 80 dias
 
a temperatura de 38-40QC. Sao, entao, re-embebi
 
das em agua (7 dias) e secas ao ar, como forma
 
de alcanar conteddo de umidade em torno de 21
22% (dura) ou 28-30% (tenera), sendo novamente
 
ensacadgs e mantidas a temperatura ambiente. As
 
radic if- emergirao cerca de 10 dias depois 
sen
 
do as sementes germinadas removidas dos sacos e
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despachadas para plantio. A taxa de 
 germinago

dita de 85-90%. 


Turner & Giilbanks (1974) tamb~m tratan 

do sobre aspectcs gerais do cultivo e manejodes
ta importante palmeira, descrevem as 
 t6 cnicas
de preparao e germinaco da seroente. 


Ap6s a obtengo dos frutos, estes 
 devem 
ser despolpados. t citado um m6todo mais antigo
de despolpamento, que consistia na embebiq~odos

frutos por duas semanas, com esmagamei-to regular
da polpa com uT 
largo pil~o de madeira. Havia 
sempre tendencia ao desenvolvimento 
 icroor
ganismos nos restos do mesocarpo. M6todo 

moderno consiste na utilizag~o do 

mai-

despolpador


mecanico, que consiste de uma estrutura 
girat6
ria, provida de escarificadores que raspam o m-e 
socarpo. Ap6s despolpadas, sao as sementes embe
bidas em soluco de Thiram e Estreptomicina, co 
mo forma de desinfecgo e prevengo contra o de
senvolvimento de microorganismos. Segue-se a se 
cagem por dois dias 
(em sala para tal), at6 que 

a umidade seja reduzida para uma m6dia de
sobre a mat6ria seca. Feito isto, as 

17% 

sementes 


sao ensacadas e estocadas em salas com 
tempera
tura controlada em torno de 38-40QC, por um
riodo de 40 Jias, ap6s o que, 
pe 


sao embebidas em
igua (2 dias) e novamtnte tratadas com 
 fungici

da e antibi6tico, estando nessa ocasiao, 0 con
tefido de umidade em 22%, 
sem umidade superfici

al, ap6s o tratamento anti-microbia. Retornadas
aos sacos de polietileno e estocadas A 
tempera
tura ambiente, as 
sementes germinam 7 a 10 dias 


sementes nao sao primeiramente secas pa 


depois, continuando por 30-40 dias, a taxa de 
85-90% de germina go.Mais tarde, foi utilizado o m6todo do ca 
lor Umido, que difere do descrito pelo fatoque, as de 
ra um conteido de umidade mais baixo, com resul
tados, em geral, inferiores ao m6todo do 
 calorE
seco. 


Para estocagem das sementes, 
e recomenda 

do, inicialmente, a liberaco do pericarpo e en 
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tao, secagem, antes de estocar em sacos de polie
tileno, em ambiente de ar condicionado, podendo
assim permanecer sem considerivel perda do poder

germinativo.


Hartley (1977), 
aborda praticamente,

dos os aspectic; inr zenes a germinacao de 

to
 

guinee7.sis, incialmente, sao 
E.
 

feitas importantes
obsezvaq6es sobre a fisiologia da germinago do
Dend&. t dito que, em condic6es naturais, as 
se
mentes germinam, aproximadamente, 60 dias 
a primeira forte chuva e 6 mostrada tabela 
apos
 

so
bre a condigo de sementes nao germinadas, no
fim de periodo de 2-2,5 anos, sob diferentes ha
bitats, para determinagao do nivel de predagao.

E considerado que, embora amendoas nao 
 possam
ser convenientemente germinadas em larga escala,
foram os experimentos com elas, que abriram 
ca
minho para o entendimento do processo germinati
vo e do valor das altas temperaturas, tanto pa
ra a germinagao das amendoas quanto dos frutos,
germinando, ambos, & mesma velocidade, aproxima

damente.
 

Foi mostrado que, as 
altas temperaturas

(38-40QC), aumentando a tensao do oxigenio, 
no
tavelmente aceleravam o processo, o que nao 
 a
contece a temperatura ambiente, deixando 
paten
te a importancia &o suprimento de oxigenio e de
monstrando, que a germinag~o sofria 
 inibigo
at6 que algum processo induzido pela alta temipe

ratura, tomasse lugar.


Trabalho fisiol6gico subsequente estabele
 ceu os 
"6 timos" de umidade e temperatura para
satisfat6ria germinagao das sementes, sendo:
snd:
 
a) Umidade (peso seco) semente dura
- 21-22%
 

semente tenera: 28-30%
b) Temperatura - amendoas, umidas 
- 40QC 
sementes, secas 
 42QC
 
con 
 e qe, o : apre
Em resumo, conclui-se que, o Dend& apre
 

senta 
 'certo requerimento de umidade 
oxignio
e temperatura, para germinago de suas sementes.
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A temperatura, pode ser considerada separadamen
te da germinaao porsi prdpria, e satisfeitn 

tom um prp-tratamento. Em relaao a umidad seu 


conteiido 6timo foi definido, enquanto que o re
ueimeno deo oiefnie satisfeitopeo supre
querimento de oxigniom satisfeito pelo supri 

mento de urn 6timo de urnidade para a gerninagao,depois que a semente tenha sido levada para a 

temperatura ambiente. 


Numa etapa seguinte, o autor aborda varia 

dos aspectos, que v o desde a preparaao da se 

mente, sua estocagem, m6todos deg siao e 

transporte, citando resultados obtidos por ou
troc% autores no estudo do processo germinativotr-atrs n suo do poes emntv 

do Dend6. Em relagvo a preparacao da semente,
 
uma vez colhida madura (manualmente), deve ser, 

ent"., despolpada, assinalando tres diferentes 

m6toc os para tal. 0 primeiro m6todo, impratic5

vel em grandes quantidades de sementes, mas de

bons resultados em pequena escala, consiste na 

ras;pagem a faca, o segundo, consta de Imersao 


das sementes em agua, corrente ou parada, por

peri-do de 10 a 20 dias, com posterior socagem

das sementes com areia, 6m recipiente de .madei 

ra, para remover o mesocarpo aderente; o tercel 

ro m6todo, 6 a utilizacao de despolpadores mec-

nicos, para grandes lotes de sementes. A seca 

gem das sementes, etapa subsequente ao despolpa 

mento, e objeto de disctfssao, uma vez que, exis 

tiam duvidas em relagao as ondig6es de secagem: 

se a luz do sol ou a sombra. 


Rees (1965), testou a germinagao de lotes

de sementes secas ao sol e a sonobra. Os resulta 


dos mostraram germinagao mais satisfat6ria nas 

sementes secas a sombra, por periodo nao prolon

gado (maximo de 2.dias). 


Sobre a estocagem das sementes, 6 efetua 

da uma sequencia hist6rica dos estudos, que ini 

cia com Vanderweyen (1952), falta referencia no 

Zaire, e que observou diminuiC~o da velocidade 

de germinag~o ap6s 4 meses de estocagem das 
 se 

mentes, havendo drastica redugao na germinavao 

ap6s 10 Yreses. Esses resultados foram contesta
 
dos por Galt 1953, que observou efeito contra
 

rio e por experimentos posteriores realizados
 
no Zaire, confirmando a germinago mais precoce

de sementes estocadas. Trabalho de Rees (1963),
 

testando o efeito sobre a germinag&o, da estoca
 gem de sementes em larga escala & temperatura ambiente (27QC) e ar condicionado (22QC), quando
 
s o a s em c n d ode ui d ,ap x md m n
estocadas em conteido de umidade, aproximadamen
 

te em torno do 6 timo, apos secagem & sombra por

periodo de 2,5 dias, conclui que a viabilidade
pode ser mantida a temperaturas ambientais, em
conte6dos de umidade baixos demais para germina
 
ao ou a baixas temperaturas, sob mais altas con
 

uiae on5sd
dig6es de umidade.
A viabilidade manteve-se alta alem de 12
 

meses, em todos as tratamentos. Outro experimen
 
to de Rees (1965) 6 citado, desta vez testando
 
sementes acondicionadas em sacos depolietileno,
 
expostos e nao expostos ao ar, al6m de sementes
 
nao acondicionadas mas expostas, tamb6m, ao ar,

usando baixa temperatura e temperatura ambiente.
 

t afirmado ter sido obtida taxa de germinaQ oen 
tre 92 e 100%, ap6s periodo de estocagem de T 
ano. Como conclusao final, pode ser dito que, a 
semente pode ser satisfatoriamente estocada a 
temperatura ambiente sem grande perda de viabi 
lidade, se ela for, cuidadosamente, seca & som 
bra (em periodo maximo de 2 dias). A estocagem 
em tambores de 44 galoes, providos de tampa de 
madeira, tamb6m tem sido satisfat6ria, ainda 
que muitos produtores optem por sacos de polie
tileno em temperatura de ar condicionado (22QC).Entre os m6todos utilizados para germina
 

gao de sementes de Elaeis, sao apresentados:
 
1) Caixas de fermentago - Constam basicamente,
 

de caixas de dimens6es convenientes, afunda
 
das at6 1/3 no solo, providas de telhado in
 
clinado e supridas com material fermentavei, 
no qual sao colocadas as caixas que cont6mas 
sementes para germinagao, misturadas com car 
v5MF7~ido. 0 sistema nao & plenamente satis 
fat6rio, uma vez que, a germinac5o exige 5 a 
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6 meses para completar-se; entretanto, pode El
 
ser recomendivel onde nio haja outros meios.
 
(Fig. 2. A, B, C). : 
 M* 

2) Germinadores tipo forno e aquecidos a agua 
-

Consistem de unidades com um niimero de cama
 
ras mais latas e mais baixas, sendo estas 5-1
 
timas para produgo do fogo corn madeira jt\-
e as _/ L~Lr
 
primeiras, para as caixas com carvao e semen
 
tes ou, sacos de polietileno colocados sobre
 
prateleiras. As camaras sao separadas por fo A
 
lhas de metal, cobertas com uma camada de ci
 
mento.
 

3) Sistemas aquecidos a agua - Constam, funda M 
mentalmente, de um abrigo para a caldeira e 1797 
uma sala de germinago, provida de canos pa| 
ra agua quente. A caldeira 6 alimentada por M"1 
lenha. As paredes podem ser em blocos de con 
creto, com duplo teto. Os canos de agua quen ,.... . b... 

te situam-se abaixo do estagio onde sao dis
 
postas as caixas contendo os sacos de polie B 
 C
 
tileno com sementes. A temperatura pode ser
 
controlada termostaticamente. 
 . .... 

4) Germinadores aquecidos e controlados eletri
 
camente - Construgao de concreto, segundo di
 
mensoes adequadas com paredes duplas e teto, ,. 

tamb&m com dupla camada de asbestos, alem de - "' - I
 

.,  
duplas portas, que cercam espavo fechado on .. .
 
de estao alojados os interruptores e contro Fi I
 
les. 0 germinador e aquecido por aquecedores

de 500 watts, montados em frente a ur venti
 
lador de 1/6 HP e, situados no chao, contra D. ........
 
a parede do fundo. A aeragao 6 feita por exa
 
ustor, periodicamente, em um louvre, que a
 
bre quando o exaustor esta em funcionamento; FIG. 2..Germinadores. (cnt.)

ambos sao controlados por interruptor de tem 
 A.,3.c C. Caixas de Ferrentaco.
 
po. Um ventilador oscilat6rio distribue a A.Caixa de Fermenacio elevada corn caixas
 
temperatura, evitando a formagao de 
 "ilhas" de sementes enterradas.(Vanderwycn 1952)

de diferentes temperaturas no 
interior da sa 3.Caixa de Fermentao abaixo do nvel do
 
la. Altamente recomendavel para germinagao(e s0ooDesneux 1957)

sementes em larga escala. (Fig. 2 D). 
 C.Caixa de Fermcntaco cobera corn dupla
fil eiOe caixas dc semecntes(Marynen c 

Em se tratando de tecnicas de germinagao Bredas' 955)
de sementes de Dend6, duas sao as mais importan 
 D.Germinador el6tricamente controlado(Rces1959)
 

i 
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tes: tratamento pelo Calor Omido e tratamentope 

lo Calor Seco. 


Utilizando a t6cnica do Calor Omido, 
 as
 
sementes s~o embebidas em igua por 5 dias, com 

troca diaria da agua, ap6s o que, sao secas 
 a
 
sombra (2 horas), para eliminaqao da umidade su 

perficial. Sao, entao, colocados em sacos de po

lietileno, que ap6s lacrados, sao dispostos 
em 

caixas, as quais sao levadas ao germinador, cu 

ja temperaturadeveestar em torno de 39QC. 


Procede-se o exare das sementes duas ve 

zes por semana, sendo na oportunidade, molhadas 

com jatos tipo spray, conservando o 6 timo con 

te6do de umidade. Ap6s 80 dias, as caixas sao 

removidas do germinador e postas em local conve 

niente para o esfriamento, sendo a germinagao

iniciada poucos dias ap6s o esfriamento e coin 

pletando-se, em 15-20 dias. 


No tratamento pelo Calor Seco, ap6s a 
em 

bebigao por 5 dias (tamb6m com troca diaria da 

agua), as sementes sao submetidas a secagem a 

sombra (24 horas), para obtenCao de um conteudo 

de umidade, sugerido em 17%. Sao, na sequencia,

colocadas nos sacos de polietileno, sendo estes 

lacrados. Ap6s GO dias, remogao das sementes 
 e 

re-embebigao em agua (5 dias), secas a sombra (2

horas), para remoao da umidade superficial e 

novamente, colocadas em sacos de polietileno,de 

pois de tratadas com TMTD e Estreptomicina. Os 

sacos devem ser mantidos em lugar frio, sendo 

examinados duas vezes por semana e molhados com 

spray, mantendo-se, assim, sempre o conteudo 6 

timo de umidade para germinagao. Ap6s 10 a 20 

dias a germinago inicia-se, apos o que, estara 

completada em 10 a 15 dias mais. 


Na Malaia, para transporte, as sementes 

sao colocadas em sacos de polietileno (200 se 

mentes por saco?, os quais sao acondicionados 

em caixas com vermiculita (15 sacos por caixa). 


As sementes podem ser, tamb6m, enviadas em 

sacos de polietileno ao fim do periodo de calor 

seco e o contcido de umidade pode ser ajustado 
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5 um ponto 6timo para germinagao na chegada ao
 
destino.
 

GENERO: Euterpe
 

este genero, a maior fonte de palmito,
 
o qual 6 consumido fresco ou processado por fi 
bricas de conservas e comercializado, principal
 
mente no Brasil. Sao palmeiras ornamentais, mas
 
um tanto quanto frageis e desenvolvem-se apenas
 
nos tr6picos. Distribuig~o: Am6rica Tropical.
 

Calzavara (1972) considera as esp6cies E.
 
oleracea, E. precatoria, E. edulis, como as mais
 
importantes do genero, ao tratar dos aspectos

gerais do agaizeiro. Para propagagao, sao vis
 
tos dois diferentes m6todos: atrav6s de semen
 
tes ou por brotacao da base do estipite. 0 m6to
 
do recomendado 6 o de sementes, que 6 dito mais
 
vantajoso e de melhores resultados, uma vez que
 
se disponha, 6bviamente, de boas sementes. Como
 
forma de acelerar a germinagao, e sugerida a
 
imersao dos frutos em agua quente (tal como efe
 
tuado para o preparo do "vinho"). t afirmado
 
que, devido ao choque t6rmico recebido, as se
 
mentes iniciam a germinag5o em 25-28 dias, en
 
quanto que, quando nao submetidas a tal trata
 
mento, as mesmas somente germinam com 30-33
 
dias.
 

0 Instituto Agronomico de Campinas (1974)

publica estudos sobre o cultivo do palmiteiro,
 
com especial enfase para o genero Euterpe, em
 
duas esp6cies (E. edulis e E. oleracea), desta
 
cadas como principais produtoras de palmito.


Sobre germinagao, 6 dito que as sementes
 
sao de germinagao bastante lenta, apresentando

periodo de dorm6ncia, variavel segundo a esta
 
Cao do ano e que o seu poder germinativo 6 pe-r

dido muito facilmente. Como resultadodeensaios
 
de germinaqo realizados, foi concluido que, pa
 
ra ac .rar e uniformizar o processo germinati
 
vo, dev6 ser procedido o despolpamento da semen
 te (procedimento para tabe sugerido), e que
 
te(rcdmnopr al6sgrd) u
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uso de cobertura morta retarda a germinaggo.

A conservac~o de sementes foi tamb6m enfo 


cada e os estudos revelaram grande facilidadepa 

ra a perda do poder germinativo. Sugere-se o ar 

mazenamento em sacos plasticos, pelos 
 resulta 

dos observados, em perlodos at6 cinco meses 
de 

armazenamento, sem grandes despesas. Em geladei 

ra (5-10QC), os resultados foram, tambem, satis 

fat6rios, com conservagao da viabilidade da se 

mente pelo mesmo periodo (5 meses), impedindo a 

germinaggo no recipiente, o que ocorre em condi 

g6es de alta umidade e temperatura ambiente. -


A profundidade de semeadura foi objeto de 

ensaio, realizado com a esp6cie E. edulis, 
sem 

resultados publicados, uma vez que, nao estavam

finalizados. Na sequ6ncia, sao sugeridas 
 prati 

cas para instalagio de um palmital, que abran
 
gem desde a semeadura at6 a colheita. Emrelaa-o 

a semeadura sao dadas duas opg6es: em laminados, 

com a semente e 2 cm de profundidade, sendo con 

siderado m6todo seguro, mas pouco econmricq com 

a germinagao ocor-endo em at6 seis meses; e, di 

reta, menos onerosa, mas com maiores riscos 
de 

perdas de sementes. 


ESPECIE: E. edulis Mart. 


Mattos & Mattos (1976) abordam amplos as 

pectos de E. edulis e referem-se a tecnicas pA 

ra o cultivo, que envolvem a preparago da se 

mente, armazenamento, semeadura e germinagc% 
em 

sequencia ate o piantio. 


Como preparago 6 sugerido o despolpamen 

to (por macera-ao, ap6s 24 horas em igua fria) 

a secagem a sombra (2 dias), ap6s o que, e pro

cedido a armazenamento, por periodo nunca sups

rior a un m6, pois ha perda do poder germinati

Ve. 


A semeadura aconselhada 6 aquela realiza 

da em canteiros, preparados segundo praticas 
a 
dequadas. A semeadura 6 feita em sulcos, nos 
quais sQo dispostas as sementes. A semeadura di 
reta 6 desaconselhada. a nA_ser em casos da irm
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possibilidade da semeadura em canteiros.
 
0 processo germinativo 6 descrito, a par


tir de oito dias ap6s a semeadura, 6poca em que 
e notado o afloramento do embri5o a superficie
da semente. Aos 15 dias, 6 dito ocorrer o rompi
mento da parte dura da semente pelo embri~o. Aos 
30 dias, foi observado o cotil6done, com cauli
 
culo e radicula evidenciando-se, desenvolvendo
se aos 43 dias e, completando o processo germi

nativo aos 60 dias, quando, entao, comegam a
 
surgir foliolos.
 

Na sequ~ncia, sao consideradas algumas pri

ticas, a partir da repicagem das mudas at6 o
 
plantio.
 

ESPECIE: E. globosa Gaert. (= E. edulis Mart.)
 

Bannister (1970), em floresta de Porto Ri
 
co, estudou diftrentes aspectos do ciclo de vi
 
da de Euterpe. A germinagao foi observada em o
 
correncia natural, na floresta, al6m de, em 
ca
 
mara ambiental.
 

Foi concluido que, aparentemente, as se
 
mentes desta esp6cie, nao apresentam dormncia,
 
pelo menos por grandes periodos de tempo. 0 pro

cesso germinativo compietou-se em tres meses,
 
na camara ambiental, em percentual de 30,9%. A
 
p6s seis meses este percentual foi de 65%. Na
 
floresta, as estimativas revelaram um indice de
 
germinago de 53%, com 1,4 sementes/m2 e 0,75
 
seedlings/m2 .
 

t sugerido que, as sementes de Euterpe de
 
vem perder rapidamente sua viabilidade, se as
 
condiC6es nao se mostrarem favoraveis a sua ger

minacao. Essa sugestao 6 proveniente do fato de
 
que, os frutos secos examinados mostraram con
 
teudo de agua de 72,8%, considerado alto e ca
 
racteristico de sementes desprovidas de mecanis
 
mos de dorm6ncia, adaptadas para germinagao ime
 
diatiT'"
 

Em amostras de solo, foram encontradas for
 
tes infestag5es por larvas e adultos de insetos
 



(Coleoptera), que nio interferiram 
significati
vamente, nas percentagens de germinac~o.
 

ESP2CIE: E. oleracea Mart. 


Santos et al.(1973), utilizaram 
sementes
obtidas do mesmo cacho e divididas em lote4 com

acondicionamento em sacos plasticos, sendo 
 um

lote conservado com polpa e o outro
manualmente, alm de urn despolpado
terceiro lote formado a 

partir de sementes despolpadas a maquina, 
obti
das em posto de venda de "vinho". Os tres trata
rentos, com 6 repetig6es, foram locados em 
 se
menteiras, em delineamento experimental 
"SpliT
plot", 
com sombra e sem sombra. 0 periodo de du
raco do experimento foi de 60 dias. E 
apresen 

tado quadro que mostra a produgo experimental, 

em nimero de sementes geririnadas por 950m 2 (area
fitil de cada sub-parcelx), aos 30, 40, 50 e 60 

dias ap6s a semeadura das sementes, alm de grgrupos,
fico que registra a percentagem de germinago

aos 
60 dias, em cada tratamento, com sombra 
 e
sem sombra. 


Em geral, os resultados obtidos, 
 levaram 

aconcluso de que o no sombreamento, em qual
quer dos trs tratamentos utilizados, retarda -a
germinago e provoca queda no seu percentual; o

Jespolpamento das 
sementes antecipa o inicio da
germinaco e eleva o seu percentual. Pela
:agio de testes estatisticos teve-se que, 

apli 

nao
iouve diferen~a significante entre os 
 tratamen
tos de sombreamento com sementes despolpadas 
a
nequina e sombreamento com sementes despolpadas
i mio, em nenhum dos perlodos de observaljqG mas
jue ambos foram, superiores aos demais. 
 Final
nente, os autores recomendam o plantio &sombra,:omo forma de elevar a percentagem de germinaao 
e reduzir o periodo do processo. 


0 trabalho foi realizado no Estado do Pa 

Brasil. 


GtNERO: Livistona

Palmeiras 


largamente 

cultivadas 


como orna
mentais nos tr6picos e subtr6picos. Sao, tamb~m,
 
utilizadas como plantas de jarros, em 
 resid~n
cias ou casas de vegetago. Distribuico: Asia,
Indonesia, Australia, Nova Guin6, Filipinas

Ilhas Solomon. 

e
 

ESPtCIE: L. mariae F.J. Muell.
 

Lothian 
(1959) dispensa particular atenc o
a germinago desta especie, ap6s referencias as
condig6es de habitat das palmeiras e 
 comporta
mento dos Seedlings no campo. A 
experimenta(o
com germinagao, teve lugar no Jardim Botanicode
Adelaide, Australia.
 
As sementes utilizadas nos estudos, oriun
 

das de col'Ptas 
no campo, foram classificadas po
em funo do estado fsico de suecape

sendo:
 
a) Exocarpo inteiro;

b) Exocarpo levemente rachado;

c) Exocarpo em inici 
 de degradago;

) Exocarpoe
 

d) Sem exocarpo;

e) Sementes velhas, 
em pessima estado de 
conser
 

vaqao.
 
A semeadura foi realizada em potes,
uma mistura de solo com


(dita baseada no padrao
John Innes), do
 
os quais foram enterrados em local
com controlada temperatura, em torno de 26Q 
 C.
Dez 
sementes de cada grupo foram plantadas, por
pote. As primeiras observaQges foram 
efetuadas
5 semanas mais tarde, ap6s o que, 
 seguiram-se
novas contagens, periodicamente. A contagem
nal teve lugar 15 fi
 

semanas ap6s o plantio, regis
trando-se, em termos gerais, os seguintes resul
 
tados:
 

1) No%4nvpo a haviamquatro plantulas, sendoduas
de germinag6es recentes. A plantula de maior
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vigor, apresentava folha de cerca de 30cm de 
comprimento. Havia, tambem, cinco sementes 
germinativas, as quais nao haviam, ainda, emi 
tido folhas A superficie, al6m de uma semen 
te nao germinada, mas considerada viavel, a 
p6s dissecacao; 

2) No grupo b, quatro plantulas (duas morreram).

No interior do solo, mais duas sementes ger 

minadas. As quatro sementes restantes foram 

ditas viiveis; 


3) No grupo c, foram registradas seis plantulas, 

sendo que quatro morreram, posteriormente. As 

sementes restantes estavam apodrecidas; 


4) No grupo d, foram produzidas dez plantulas, 

consideradas vigorosas, sendo registrada a 

morte posterior de uma. As plantulas apresen 

tavam folhas de cerca de 35cm de comprimento 

e algumas delas, ja emitiam uma segunda fo 

lha; 


5) Nao houve germinavao no grupo e. As sementes 
foram encontradas apodrecidas. t suposto ja 
estarem mortas, antes do plantio. 

Os resultados do grupo d, foram reputados 

a ausencia do exocarpo, que e-dito, possivelmen 

te, abrigar agentes inibidores da germinagaci em 

sua camada polposa. 


GENERO: Lodoicea 


Integrantes do grupo conhecido como pal 

meiras-leque. Raramente cultivadas e de cresci 

mento muito lento, sao notaveis pelas suas se 

mentes, as maiLores do reino "egetal. Adequadas 


men es, as es o r inoajo reg tal Ad qua ascrita 

para jardins nos tr6picos. Distribuigao: Ilhas 

Seychelles. 


ESPtCIE: L. maldivica (C.F.Gmel.) Pers. 


Alguns autores propuseram-se a descricao 

do processo germinativo desta especie, denomina 

da maldivica pelo pensamento erroneo, de terem 
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seus frutos proced~ncia das Ilhas Malvinas, ao
 
serem encontrados flutuando no Oceano Indico.
 
As descrig6es, na verdade, nao sao satisfat6rias
 
em completo, uma vez que, em geral, carecem de
 
maior embasamento na caracterizagao morfol6gica
 
e fisiol6gica das estruturas envolvidas no pro
 
cesso.
 

Cook (1917), considera que, ap6s o desen
 
volvimento do cotiledone e posterior emissio de
 
raizes, em sua extremidade (hipoc6tilo), ocorre
 
a emergencia da plumula, atrav~s de fenda late
 
ral, proporcionando a presenga de uma bainha ba
 
sal no cotiledone e nas folhas subsequentes. 0
 
embriio, depois do enterramento da base do coti
 
ledone, encontra dificuldade para emergir & si
 
perficie do solo, forgando, assim, um processo

de especializagao nos intern6dios inferiores da
 
plantula, os quais, em vez de produzirem folhas
 
completas, produzem apenas folhas rudimentares,
 
em forma de bainhas, sem laminas.
 

Bailey (1942) reporta-se de forma mais
 
completa, aos aspectos da germinagao de L. mal
 
divica. t dito que, o desenvolvimento da- estru
 
tura cotiledonaria, 6 condicionado pelas condi
 
v6es, propicias ou nao, para sua penetragao no
 
solo. Afirma que a estrutura "em cordao", nao 6
 
o hipoc6tilo, e sim a ba e do cotiledone, bas
 
tante alongada, com a radicula em sua parte fi
 
nal e, contendo a pluamula.
 

Descriqo de todo o processo germinativo
 
e apresentada segundo o que escreveu Mr. Vesey-

Fitzgerald, por Bailey publicado, segundo obser

vav6es registradas nas Ilhas Seychelles. Foi es
 

que, apos um periodo de cerca de 5 anos
 
nos
 

na planta, ap6s completamente desenvolvidos, os
 
frutos caem ao chao e sao, entao, descascados,
 
por pancada sobre pedra. As sementes a serem
 
utilizadas na germinagao sao estocadas por seis
 
meses, apos o que, podem ser plantadas. 0 plan

tio qc %ste, em dispor as sementes, deitadas
 
sobre solo umido, devendo ser a umidade conser

vada, mas p encharcamento evitado. Situado em 



unm septo entre dois lobos na semente, h5 uma es 
p6cie de "olho'. A germinagao 6 iniciada com o 
crescimento de uma estrutura, a partir dos lo 
bos da semente, que penetra o "olho" forgando o 
desenvolvimento em diregio ao solo e penetran 
do-o at6 certa profundidade. Essa estrutura, de 
rivada do haust6rio (que se encontra embebido 
no endosperma), entumesce para formar um corpo 
em forma de fuso, no qual o embriao esta situado. A pluimula, entao, cresce em diregao & super
do. Ao olo~u,ataovresce em d"feuso" anuner 

ficie do solo, atravessando o "fuso"; enquarito 

que, do embriao, cresce para baixo, uma raiz

proeminente, da qual partem raizes laterais 
me 

nores. Nesta fase, o haust6rio aumenta de tama 

nho dentro da semente, apresentando dois lobos. 

0 endosperma apresenta uma zona mole (ao redor 

do haust6rio), enquanto o restante 6 branco e 

bastante duro. Por essa ocasiao, ja se passaram,

mais ou menos, 9 meses, ap6s o inicio do proces 

so. A plfimula continua a crescer, ate se proje 

tar acima da superficie do solo. A primeira fo 

iha 6 produzida, emergindo protegida por envol 

t6rio da plimula. A conexao da plantula com a 

semente apodrece em 3 ou 4 anos, tornando a 

planta independente. 


GENERO: Orbignya 


Palmeiras de lento crescimento, em geral,

requerendo muitos anos para produzir um caule 

emergente. Produzem amendoas oleaginosas o que 


as torna comercialmente importantes onde nati 

vas. Cultivadas muito pouco frequentemente, co 

mo ornamentais, nos tr6picos e subtr6picos. Dis 

tribuiao: Am6rica do Sul e Central.


Frazao & Pinheiro (1981) e Frazao et al. 

(1981) efetuaram experimento explorat6rio com a 

germinagao de amendoas de Orbignya, fora do Pt 

ricarpo do fruto. As amendoas foram extraidas 

dos frutos inteiros e maduros, evitando-se, tan 

to quanto possivel, ferimentos nas mesmas. A se 

guir, foram submetidas aos seguintes tratanen 


tos:
 

1) Embebigo, por 3 horas, em acido giber6lico;
 
2) Embebicao, por 3 horas em acido giber6lico e
 

tratamento anti-fdngico;
 
3) Somente tratamento anti-fingico;
 
4) Controle - sem tratamento.
 

As amindoas assim tratadas, foram dispos

tas em dois diferentes ambientes, para germina

tasendo: gerndr aiteserara narfina
cao, sendo: germinador, a temperatura na faixa

de 20-20QC e caixas com areia lavada e estereli
 
zada em autoclave. utilizadasForarn 50OamE-ndoas
para cada tratamento. No gerrninador, asminodas

foram envolvidas em papel utilizado para gerni

fo ensementes em latioiao qal foi
 
nagao de sementes em laboratorio, o qual fol
 
umedecido sempre que necessario.
 

Os resultados mostraram una mais alta per
 
centagem de germina o nos tratamentos cm ac i
 
do giberlico, nos dois ambientes. Os tratamen
 
toscom somente fungicida apresentaram as mao
 
baixas taxas de germinago, tanto no germinador
 
quanto em caixas de areia. Os autores concluem
 
que, o acido giber6lico estimula a germinagode

am6ndoas de Orbignya, ainda que a germinago a
 
contega, tambem, em amendoas sem tratamentos,

sendo, a busca dessa evidencia, um dos princi
pais objetivos do trabalho. Em geral, a germina
 
g5o ocorreu sem uniformidade e em percentuais
 
baixos. 0 delineamento experimental utilizado

foi o Qui-quadrado, havendo significancia em am

bos os casos (germinador e caixas de areia), ac
 

nivel de 5%. Este experimento foi o marco inici
 
al dos estudos sobre a germinag~o de am6ndoas,
 
fora do pericarpo, neste genero e, veio a mos
 
trar a viabilidade desse m6todo germinativo. -
Frazao & Pinheiro (1982) continuando os
 

testes com a germinag6o de amendoas de Orbignya,

concluiram que, existe uma pequena capa, na 
 zo
 
na de localizag~o do embri~o, a qual situa-se
 
externamente, sobre o tegumento e que funciona
 
como uxMbarreira a emissao mais rapida, do ei
 
xo cotiledonario. A eliminag~o dessa capa pela
 



72 


escarificagao, estimula e uniformiza a germina 

gao, alcangando-se percentagens de ate 90%, com 

as primeiras germinag5es iniciando-se com cerca 

de 3 dias, enquanto que, sem a utilizagao de es 

carificavao, as amendoas comegavam a germinar 

em cerca de uma semana e continuavam em total 

desuniformidade. 


Note-se, entretanto, que alguns pontos de 

vem ser atentados, para o sucesso da germinagao 

de amendoas de babagu, pela utilizagao do 
do: 

meto 

1) As sementes nao podem ser muito velhas 
danificadas; 

e/ou 

2) As am~ndoas devem ser extraidas dos frutas, 

evitando-se, tanto quanto possivel, os feri
mentos; --


3) A escarificago deve ser procedida, apos em 

bebi3ao prvia em agua, por perodo conside 

rado satisfat6rio (7 dias); d 


4) A escarificagao e feita de forma cuidadosa, 

assegurando-se contra a danificgaao do embri 

ao (podem ser usadas facas, canivetes ou mes 
mo, as unhas); 

5) Apas a escarificaao, as amendoas sao coloca 

das no meio de germinagao (os autores utili 

zaram vermiculita), em posigao horizontal. 


Uma vez que as sementes tivessem emitido 

o eixo cotiledonirio e que este alcangasse um 

comprimento razoavel (cerca de 5-10cm), eram 

transferidas para sacos plasticos, com terra e 

esterco, para complementagao do processo germi 

nativo, ate a emissao da primeira folha. 


Frazao & Pinheiro (1982), trabalhando na 

implantagao do Banco de Germoplasma de Babacu, 

no municipio de Bacabal, Maranhao, Brasil, uti 

lizaram a tecnica da germinagao de amindoas, com 

relativo sucesso. 


As amendoas foram extraidas dos frutos, os 

quais foram, anteriormente, submetidos a secagem 

.ao sol por aproximadamente 15 horas. A extragao 

<das amendoas foi realizada por pessoas de gran
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de pratica nessa atividade, recomendando-se to 
do o possivel cuidado, para evitar danos As se 
mentes. As amendoas extraidas foram postas a 
germinar em caixas (40 x 50cm), confeccionadas
 
em compensado maritimo e preenchidas com vermi
 
culita. As caixas foram dispostas sobre jiraus
 
cobertos de palha da palmeira babagu, A cerca
 
de 80cm do solo; as amendoas, dentro das caixas
 
com vermiculita foram arranjadas horizontalmen
 
te. As irrigag6es eram feitas regularmente, se
 
gundo as necessidades d'agua, observadas nas
 
caixas; mas, de um modo geral, uma irrigagao
 
diaria revelou-se suficiente.
 

As amendoas, ap6s a emissao do eixo coti
 
ledonario, eram transferidas para sacos plastT
 

cos (40 x 50cm), contendo mistura de solo e es
terco, na proporgao de 1 : 3 e. alojados sob co
 
bertura de palha. A epoca de transferencia, era
 
condicionada ao comprimento do eixo cotiledona
 
rio, o qual nao deve tornar-se muito long, pois
 

dificultara o seu alojamento nos sacos com ter
 
ra e esterco e, aumentara.a possibilidade de pr-o
 
vocar danos nas mesmos. Acredita-se que, a cor

primento ideal para transferencia, esta em tor
 

no de 5-10cm.
 
Em relagao as percentagens de germinagao,
 

pode-se dizer que foram bastante variiveis e is
 
to e explicavel, pelo fato de estarem sendo uti
 
lizadas diferentes sementes, oriundas de traba
 
lho de coleta em seis diferentes populag6es, em
 
cinco estados brasileiros e, sujeitas a varia
 
das condig6es, alem de, l6gicamente, apresenta
 
rem variaveis idades. Em geral, a germinagao foli
 
bastante desuniforme, em quase todas as popula
 
g6es. 0 metodo da escarificagao da regiio do em
 
briao foi tentado, ap6s determinado tempo de pe-r
 
manencia das amendoas na vermiculita, daquelas
 
que nao apresentaram germinagao, revelando-sede
 
grande auxilio, nas sementes ainda viaveis.
 

A a transferincia para os sacos plisti
 
cos, a amendoas brotadas, emitiam a primeira
 
folha em periodo variavel de 2 a 4 semanas, pe
 



I., 

riodo este, acreditado em fungao do estagio de 

desenvolvimento do eixo cotiledonario, por oca 

siao da transferencia. Foram registrados casos 

de amendoas que emitiram mais de um eixo cotile 

donario (um caso de at6 seis), mas tais semen 

tes nao conseguiram desenvolver plantulas. 


ESPtCIES: 0. martiana Barb. Rodr. 


Anderson & Anderson (1983), trabalhando no 

interior do Estado do Maranhao, Brasil, estuda 

ram diferentes aspectos da palmeira, localmente 

denominada Babagu, entre os quais, a germinaqao 

e a viabilidade de suas sementes. 


Para acompanhar o desenvolvimento da_ger 

minaao no transcorrer do tempo e as provaveis 

variag5es, entre frutos de diferentes plantas, 

foram tomados 100 frutos por palmeira (em total 

de 10 palmeiras), os quais foram descas ados e 

postos a germinar. As observag6es foram efetua 

das ensalmente, em periodo de 5 meses. Os auto 

res revelwi que a germinavao das sementes ocor 

reu regularmente durante tres meses, finalizan 

do no quarto mes e consideram como fator de gran 

de influ6ncia, a condigao de alta umidade, re 

sultante da estaao de chuvas. Sugerem um prova 

vel e parcial controle gen6tico do processo ger 

minativo, pela alta variaao encontrada na ger 

minagao das 10 palmeiras tomadas no experimento. 


Adicionalmente, sementes de babau foram 

submetidas a condi6es de queima pelo fogo (mo 

derado e intensivo), remo-ao do mesocarpo e som 

breamento. Foram utilizados 100 frutos por tra 

tamento, obtidos de uma unica palmeira e a ger 

minagao era observada semanalmente, quanto a 

emissao de eixos cotiledonarios. Em rela4ao ao 

fogo, 6 concluido que, moderadamente (tal como 

a queima anual de pastos), nao influe na germi 

nagSo, enquanto o fogo intensivo (tal como a 

queima da mata para instalagao de cultivos tem 

porarios) a afeta negativamente. Por outro lado,
 
a remogao do mesocarpo, 6 dita pro-otora da ger
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mina~o, do mesmo modo que, melhores resultados
 
foram registrados no sombreamento.
 

0 tipo de germinag.o 6 dito cript6gea.
 
em geral descrita, pela emerg&ncia de un oumais
 
eixos embrion~rios (plumula, cotil6done e radi
 
cula), a partir da base do fruto. Tais eixos pe
 
netram no solo ate profundidades variaveis, di
 
ferenciando-se em folhas e raizes. A sugest5o

desse tipo de germinag~o para Orbignya basea
 
da em descrig~o de Jackson (1974), e proposta
 
como de ocorrencia na aliana Attalea, alem de
 
em, varios grupos de palmeiras. Esse tipo de
 
germinag~o habilitaria essas palmeiras a uma vi
 
gorosa regeneraco em areas sujeitas as queima
 
das e devastag6es frequentes, pelo fato de apre
 
sentarem o meristema apical subterraneo em suas
 
plantulas e plantas jovens pre-emergentes.
 

Os autores efetuaram, ainda, experimenta
 
ao sobre a viabilidade das sementes do babau,
 

em experimentos montados para acompanhar o esta
 
do da semente durante o transcorrer do tempo,
 
em diferentes periodos. Os resultados foram re
 
gistrados quanto ao numero de sementes depreda
 
das, defeituosas (abortadas ou estragadas), ger
 
minadas e dormentes. Um dos experimertos foi
 
montado em areas de pastagem, floresta secund5
 
ria e campo, atrav~s da montagem de grupos de
 
frutos, dos quais vinte eram retirados trimes
 
tralmente, para observag6es. 0 outro experimen
 
to utilizou sementes provenientes de areas !im
 
pas e areas que mantinham a vegeta5o de mata
 
(ervas daninhas e arbustos). Tambem foram utili
 
zados vinte frutos de cada area (10 ireas, em
 
total). 0 primeiro experimento teve a duraqao
 
de um ano e, o segundo, foi medido aos 18 meses.
 
Os resultados, levaram os autores a concluir, fi
 
nalmente, que os frutos de 0. martiana conser
 
yam a viabilidade de suas sementes por periodo
 
superior a um ano, mesmo quando sujeitos a for
 
te pre4u-o.
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GENERO: Phoenix 


Especies deste genero sao importantes co 

mo fonte de frutos e de agucar, alem de bastan 

te utilizadas como ornamentais. Sao cultivadas 

e de ocorr&ncia natural, havendo muita variagao 

entre as especies, ocorrendo hibridagao entre 

elas e proporcionando a que muitas formas culti 

vadas, sejam de provavel origem hidrida. Distri 

buicao: Africa tropical e subtropical e Asia. 


ESPtCIE: P. dactylifera Linn. 


Swingle (1904) desaconselha a utilizagao 

de sementes como forma de propagaqao da Tamarei 

ra para fins comerciais, pelo fato de resulta 

rem em metade das palmeiras masculinas, que nao 

produzem frutos, enquanto que, das plantas femi 

ninas restantes, em media, nao mais que dez pro 

duzem bons frutos. 


Popenoe (1973), tratando do cultivo de 

Phoenix, dedica atengao a germinagao e cita di 

versos autores arabes, os quais veem diferentes 

causas para o problema da propagagao por semen
 
tes e apresentam diferentes solug6es, em geral

bastante pitorescas, tais como:
 

- Embebiqao da semente em agua, por 5 dias; 

- Plantio em posigao horizontal; 

- Embeb2Vao por 2 dias e corte em duas partes, 


longitudinalmente, sendo entao, enterradas la 

do a !ado, com a superficie cortada para bai 

xo, apontando para o Leste; 

- Colocagao da semente em agua fervente, para 
que dela cresga uma palmeira femea; 

- Aparencia feliz e satisfeita do plantador, co 
mo foria de auxilio a uma boa germinacao; a 

lem da fase da lua, que deve ser propicia. 


A parte das folcl6ricas sugestoes, o au 

tor recomenda a embebivao por uma semana em a 

gua, das sementes selecionadas e, plantio poste 

rior, em caixas com solo umido, em qualquer p2
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sicionamento; ou ainda, como muitos plantadores,
 
no campo, em local definitivo. Sao acrescenta
 
dos alguns pontos de vista, que em geral desa 
conselham a utilizagao de sementes, ainda que 
possam ser obtidas algumas vantagens, mas que, 
em geral, sao sobrepujadas pelas desvantagens da 
aplicagao de tal forma de multiplicagao, com ob 
jetivos economicos, os quais podem ser atingidos 
com menores riscos, pela utilizagao de rebentos 
para propagagao. 

Robbins (1931) considera que, a germina
 
q~o de sementes da Tamareira, nao e o melhor me
 
todo de propagagao, visto que, somente pequena
 
percentagem das plantas obtidas por sementes pro
 
duzem frutos de boa qualidade. t dito que, a ger
 
minagao das sementes de P. dactylifera, proces
 
sa-se em 2 a 4 semanas, obtendo-se, em geral,
 
cerca da metade das plantulas, masculinas e, a
 
outra metade, femininas. Para variedades, & con
 
siderado melhor forma, a propagagao atrav~s de
 
rebentos, que desenvolvem-se pr6ximo a base do
 
caule da palmeira, nos seus anos iniciais de vi
 
da.
 

GtNERO: Phytelephas
 
Palmeiras acaules ou com caules muito cur
 

tos. 0 duro eiidosperma da semente, e fonte de
 
"marfim vegetal", usado como substituto para o
 
marfim verdadeiro. Distribuig5o: America do Sul
 
e Panama.
 

Cook (1910) considera a germinac~o de Phy
 
telephas muito semelhante a de Attalea, conside
 
rando praticamente a mesma, e e em geral, des
 
crita do seguinte modo: o embriao, ;io se dese
 
volve diretamente da semente, mas sim do cotil;
 
done, o qual carrega o embriao, enterrando-seno
 
solo, onde as primeiras raizes sao emitidas. As
 

duas ou tres folhas mostradas peia plantula, sao
 
bainhas sem 1minas. Este comportamento e dito
 
ser o"s1mo em palmeiras do genero Attalea.
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G NERO: Pseudophoenix 


Palmeiras ornamentais, de pouco frequente

cultivo, que apresentam caule de forma interes 

sante e vistosas flores. Distribuig~o: Regiaodo 

Caribe. 


Read (1961) testou a viabilidade e germi

naCao de sementes de Pseudophoenix, em experi 

mento que constou de estocagem das sementes por

periodo superior a dois anos, em condiC6es se 

cas, apos o que, foram colocadas para germinar.

As sementes que tiveram seu endocarpo removido 

germinaram cinco meses antes que aquelas 
 nas 

quais o endocarpo foi conservado. Em relaao a 

temperatura, 6 dito que, as sementes conserva

das em temperatura controlada, i constante 29QC, 

germinaram a um percentual de 90%. As demais se 

mentes, sem manutengio de uma constincia de tem 

peratura, apresentaram somente 10% de germina 

Q50. 


Read (1968), em trabalho que reune infor 

maC6es de ambito geral sobre este genero, refe 

re-se a germinagio e, baseando-se em seu estudo 

anterior, afirma que as sementes de 
 Pseudophoe

nix germinam satisfatoriamente, ap6s longo pe

r-do de estocagem seca, ao contririo da maioria 

das palmeiras, sendo como que, quando muito fres 

cas, nao germinam, segundo observages de plan

tadores. 0 autor ve como explicagfo provavel pa 

ra isso, o encolhimento do fruto a medida 
 em 

que seca, deixando um espago ao redor da 
 semen 

te, enquanto que em frutos frescos, a semente 

preenche todo o endocarpo. Quanto ao tipo de 

germinagio, este 6 dito similar ao de 
 Phoenix,

baseando-se na descrigio de Gatin (1906) e 
Tom 

linsor (1960). 


GENERO: Ptychospermna
 

Paimeiras entre as quais algumas especies
 
constituem-se como ornamentais. Distribuigao: No 

va Guin6, Austrilia, Ilhas Solomon e micronesia. 
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ESPtCIE: P. macarthnrii (H. Wendl.) Nichols
 

Nagao et al. (1980), testaram os efeitos
 
do 5cido giberetico, da escarificaco e aplica
 
gao de calor na germina~gao das sementes desta
 
especie.
 

Este trabalho foi realizado conjuntamente
 
ao teste de Archontophoenix alexandrae, pelos
 
mesmos autores. Os procedimentos iniciais e 
os
 
tratamentos ja foram relatados, acrescentando
se o fato de terem sido as sementes depois de
 
tratadas, plantadas em canteiros aquecidos, com
 
temperaturas mantidas em 27 + IQC. Foram 
utili 
zadas 25 sementes por tratamento, com 3 repeti 
goes, em blocos ao acaso. 

Em relagio aos resultados, 6 concluidoque 
o calor acelerou grandemente a germinagao e que

esta, foi mais rapida, quando ao calor estava
 
associado o tratamento com acido giberelico, em
 
sementes escarificadas.
 

Dados referentes aos canteiros aquecidos

revelaram melhores resultados que aqueles rela
 
tivos aos canteiros nao aquecidos, em relagao '
 
aceleragio do processo germinativo. Entretanto,
 
as taxas de germinagio final em tratamentos com
 
sementes escarificads foram baixas, tanto 
 em
 
canteiros aquecidos quanto nao aquecidos.
 

Os autores concluem, finalmente, que com
 
binando-se a Escarificaao, a Pre-embebigo 
em
 
icido giberelico e a aplicagio de cal ;, sao me
 
lhores os resultados, no que se refere i acele
 
ravao da germinagio.
 

Sao apresentadas tabelas, com os dados re
 
ferentes as percentagens de germinagio por 
 tra
 
tamento, tomadas as 
7, 9, 11 e 16 semanas, em
 
canteiros aquecidos e, 12, 15, 20 e 26 semanas,
 
em canteiros nao aquecidos.
 

GENERO: Roy stonea
 

%VImeiras de ripido crescimento, ornamen
 
tais e de notavel aparencia. Muito plantadas
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nos tr6picos e particularmente presente, em inf
 
meras pragas ou avenidas. Distribuigo: Regiao

do Caribe e America do Sul.
 

ESPtCIE: R. venezuelana L.H. Bailey
 

Braun (1968) utilizou sementes frescas des
ta especie em testes de germinag~o. Os resulta
 
dos foram os seguintes: Ap6s 60 dias, 
15% das
sementes germinaram; ap6s 120 dias, 45%; 
 ap6s

150 dias, 29%; e, finalmente, ap6s 165 dias, so
 
mente 11%.
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Palmeira DE LEON LOOMIS REES BRAUN JORDAN KOEBERNICK BASU
(1958) (1958) (1963) (1968) (1970) (1971) (1972)
 

Arenga sp.  - - - 181 
Arenga tremula 
 - - - - 103
 
Arenga undulatifolia - - - 268
 
Arenga wrightii - - 3 - 298 -

Arikuryroba schizophylla - - - - 51,107(1) -
Aristeyera spicata - - - 90 - -

Astrocaryum aculeatum -  - - - 104 
Astrocaryum chambira -  - - 250 - -

Astrocaryum mexicanum - 38 -  -
Astrocaryum sp. - - - 130-347 - - -

Astrocaryum sp. "- - - 65 
 -

Astrocaryum standleyanum 148 .-
 68,47,96(1) -
Astrocaryum vulgare 
 - - - 413,334(1) -

Bactris gasipaes - - - 65-70 78,80 69 -

Bactris maior 
 - - - 150 - 188 -
Bactris ottostaDfeana 57 ......
 
Bactris rhaohidacantha -... 
 197
 
Bactris sp. - .... 
 150
 
Bentinckia conddapanna 30 ......
 
Bentinckia nicobaraca - 75 - - - 85,82,74(l) _
 
Bismarckia nobils 39 - -.
 

Borassus flabellifer - 35 ....
 
Borassus sp. -  - - 283,265,273(1) -
Brassiophoenix drymophlo
 
eoldes 
 - - - 245
 
Butas capitata - 142 - - - 149
 
Butia capitata var. capi
 
tata -  - 161
 
Butia eriospatha .-
 - 673,230(1) -

Calamus sp.  ..- 107,408(l) -


Continuac o Ap ndice 1
 
Palmeira DE LEON 
 LOOMIS BEES BRAUN JORDAN KOEBERNICK BASU
(1958) (1958) (1963) (1968) (1970) (1971) ' (1972)
 

Calyptrocalyx spicatus  - - - 19 
Carpentaria acuminata  - - 78 
Caryota cumingii 317  - - 142,114(1) -

Caryota mitis 
 - - 28 - - 149 76 
Caryota urens - -  - - 30
 
Catoblastus praemorsus - - - 270-330 - --

Ceroxylon klopstockia - - - 300-490 -

Chamaedores cataractarum - - -  -
Chamaedorea costaricana 
 - - - - - 41 
Chamaedorea elatior - - - - - 118 
Chamaedorea erumpens - 222 - - - 235,194(1) -
Chamaedorea glaucifolia 89 - - - - 244 
Chanaedorea metallica -  - - - 197 
Chamaedorea mcrospadix - - - - - 105,98,65(1) -
Chamaedorea monostachys - - - - - 148 
Chamaedorea oblongata - - - - - 40,117(1) -
Chamaedorea oreophila - - - - - 214 
Chamaedorea pinnatifrons - - - 115-125 - -
Chamaedorea seifrizii  - - - - 138,202,220,69( 1 5 ) -
Chamaedorea schiedeana 44 - -.
 

Charaedarea sp. 95 - -.
 

Ch..edcrea tepejilote - - - A I
 

Chamaedorea humilis var.  - - 67
 
arborescens
 

Chamaedorea humiilis var.  - - - 124
 
humilis
 

Chelyocarpus sp. 
 - - - - 179 
Chr'.salidocarpus cabadac  - - - 127,78(1)
ChrysaldocarpuH lutescens - 31 20 - - 38 
Chr saladocar us lucuben 150 - - -- Z2 

sis
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Palmeira 
 DE LEON LOOMIS REES BRAUN JORDAN KOEBERNICK BASU
(1958) (1958) (1963) (1968) (1970) (1971) (1972)
 

Chrysalidocarpus madagas
 
cariensis 
 145 -


Clinostigma gronophyllum - - - - - -,84
 
Clinostigma Ronapensis 48 - _ " - 1
 
Coccothrinax acuminata  49
 
Coccothrinax alta . .
 - - - 63 
Coccothrinax argentata -  76 
Coccothrinax crinita - 37  . - 187,164(1)
Coccothrinax fraaans - 45,2374 . . . 240241.20159(1)
 
Coccothrinax martii - -. 
 .
 
Coccothrinax miraquamo - 104 
 .....
 
Coccothrinax pseudoriaida - 48 .....
 
Cocos nucifera  119 - - - 125,1B2() . 
Cocos nucifera var. Malay -  - 76,151,153(l) 

verde 
 "
 
Cocos nucifera var. Malay - - 184 

dourado
 
Cocos nucifera var. Malay 
 - - - 88 

amarelo
 
Colpothrinax wriqhtii - 55 .....
 
Cooernicia burretiana 
 - 37 -...
 
Copernicia cerifera 
 - - 28 .... 
Copernicia cowellii - 37 -... 
Copernicia g1ias - 73 ..... 
Copernicia plabrescens 18 - - 32 -

Copernicia hospita 
 - 37 - - . 60,122(l) -
Copernicia pauciflora .-.. 33 
Copernicia prunfera ...... 56 
Cpernicia sp....... 174Coperncaa vespertilionum - 14 ....- -

Continuacio Apindice 1
 
DE LEON LOOMIS REES BRAUN JORDAN KOEBERNICK BASU
(1958) (1958) (1963) (1966) (1970) (1971) 11972)
 

Copernicia torreana - 22 - - -.
 

Copernicia yarey - - - - 122
 
Copernicia yarey var. ro - - - - -

-

114
 
busta
 

Corozo oleifera - - - - - 379
 
Corypha elpta - - - - 20 
CorvDha lecomtei - - - - - 89 
Corypha umbraculifera - 52,108" - - - 117,226(l ) -
Crysophia warscewiczii - - - - - 68 
Cyrostachys renda - - - - - 114 
Deckenia nobilis - - - - 257 
Desmoncus horridus - - - - - 161
 
Desmoncus orthacanthos - - - 40-80 - -


Desmoncus sp. - - - -- 45-

Desmoncus sp. - - - - - 84 
Dictyocarvum fuscum - - - 112-160 -
Dictyosperma album - 84 - - - 86,43(l) 
Dictvosperma aureum - 75 - - - 102 
Didymosperma caudatum 65 - -.. 

Dikplothemum maritimum 73 - ----

Drymoohloeus beau:-ii - 26 - - - 45,43,34(l) 

Dry-ophlceus ol1 :or-is ..... 123 
Dryrnohloeus sp. - .- 104 -
Elaels guineensis - 64,147'' - - - 288 152 
Elaeis madagascariensis - .... 
Ervthea arm~tau - - - 161 
Erythea brandegeei - 44 - - - 297,383(l)

Erythea brandec'g'i x edu]is - - - 238
 
Erythea edulis 
 ..... 78,186,141(1)
 
Erythea sp. - ...... 62
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Palmeira 
 DE LEON LOOMIS REES BRAUN JORDAN KOEBERNICK BASU
 

(1958) (1958) (1963) (1968) (1970) (1971) '(1972)
 

Eugeissona sp.  - - - - 144 -
Eugeissona triste -  - - - 210
 
Euterpe edulis -  - - - 53,77,41(1) -
Euterpe longibracteata - -  - - 24
 
Euterpe precatoria  - - - 89,83 -
Euterpe sp. - - 14 - - -

Gastrococo crispa - - - - - 66,107,132,(1) -
Gaussia attenuata 43 - - - 25,148,287(1) -
Geonoma baculifera - - -  - 209
 
Geonoma congesta - - - - 184
-
Geonoma longipetiolata 119 74 - - -
Geonoma longisecta  - - - - 278
Geonoma membranaceae 
 - - - - - 48,141(1,6)
 
Geonoma pinnatifrons - - - 80-90 - - -

Heterospathe minor  - - - - 63 
Heterosr~athe corlaceae 
 - - - - - 73,223(l)
Howela belmoreana  - - - - 40
Hyophorte indica - 75 - -  -
Hyphaene crinita 
 - - - - - 72 
Hyphacne schatan 
 - - - - - 38 
Hyphaene sp. 
 - - - - - 70 -
Hyphacne sp. - - - - - 290,96(1) 
flyphaene sp.  - - - - 96 
!fyphaene sp. - -.. 74 -
Hyphaene sp. - - - - 207 -
Hyphaene thebaica .- - 61,82,66(1)
Hyphacne turbinata - - j - - - 147 -
Iriartea sp. - - - 90 - -
Iriartea ventricosa .- 154,144 -

Continuagio Ap ndice 1
 

Palmeira 
 DE LEON LOOMIS REES BRAUN JORDAN KOEBERNICK BASU
(1958) (1958) (1963) (1968) (1970) (1971) (1972)
 

Jessenia bataua  - - 40 - 67 -

Jessenia policarpa 
 - - - 20-30 83,79 -
Jessenia sp. 
 - - - - - 37 
Jessenia sp. 
 - - - 25 - -
Jubaea chilensis  113 - - -.
 
Kentiopsis oliviformis  - - - 317 
Laccospadix australasica  - - - 71,53(1)
Latania loddigesii  - - - 57,64(1) 4
 
Latania lontaroides  - - - 100 
Latania verschaffeltii 32 - -.
 
Licuala amplifrons - 70 - - -
Licuala elegans - - -

Licuala raci1 s -  - - 363 - LLicuala grandis  122 - - - 53,85,80,168,107(l) -
Licuala lauterbachii  - - - 220 
Licuala muellerl  - - - - 123
 
Licuala Deltata  - - - - 100,389(l)
Licuala sp.  - - - 303 
Licuala spinosa 31 - - - 78,334A75,361(1) 280
LinosDadix monostachya  - - - - 54,110(l)
Livistona australis 
Liv18tona chincnsis 

-
-

 - - 122 
- - - - 62,32(1) 32

Livistona cochinchinensis  31 - - -
Livistona decipens-
 - - - - 233 24 
Livistona humilis  - - - - 48 
Livistona ]enkinsiana -  - - - 130
livistona muelleri  - - - - 130 
Livistona robinsoniana  - - - - 129,175,141(1) <1Livistona rotundifolia  - - - - 67,62,199(1) 45 r)
Livistona sp. (australia) - - - - - Ili 



Continuaggo Ap~ndice 1
 

Palmeira DE LEON LOOMIS REES BRAUN 
 JORDAN KOEBERNICK BASU
(1958) (1958) (1963) (1968) (1970) (1971) J1972)
 

Manicariau saccifera - - - 115-130 - -
Manicaria sp. - - - - - 80 
Mascarena lagenicaulis - - - - - 65 
Mascarena revaughanii - - - - - 106 
Mascarena verschaffeltii 
Mauritia flexuosa (sem. 

-

-
-

-
-

-
-

210-270 
-

-
84,58(1) 

-
velhas) 

Mauritia flexuosa 126 56 - 65 - 199 
Mauritia subnermis - - - 75 - - -
Mauritia vinifera 
Mauritiella sp. 

-

-
100,125 
94,105 

-
-

Maximiliana elegans - 147 - 160 - - . 
Maximiliana martiana - - - - 361 
Maximiliana stenocarpa 
Metroxylon amicarurn 
Microcoelum weddelianum 

-
-
-

-
94 
-

..-
- -

150,148 

-

-

86,174(1) -
e 

Neod.psis decary, - - - - - 52 
Neonicholsonia watsonii - - - - - 127 
Nephrosoerma vanhoutteanum - - - - - 69,57,154 -

Normambya normambvi - - - - -
176(1)
79 -

Oenocarpus caracasanus - - -

ULpnriA rp,.i mult!"i 
(.' r- .r-- .I-ibI;-

'im 
-

-
- -" 7 .41 -

Oncospczma lancicul-Itum 46 ...... 
OncosDerma 1gil1ria 44 .....-. 
Opsiandra maya 
Orania appendiculata 

-
- -

26,38,79(1) 
206 

Orbignya cohune - 67 ..... 
Orbignya.phalerata - 71 .... 
Orbignya sp - -... 175 

Continuaggo Apindice 1 

DE LEON(1958) LOOMIS(1958) REES(1963) BRAUN(1968) JORDAN(1970) KOEBERNICK(1971) BASU11972) 

Phoenix acaulis - - 59 - - - -
*Phoenix canariensis 
Phoenix dactylifera -

-
-

-
-

-
-

-
-

34,39(1) 
78 

18 

Phoenix humilis - - - - -
Phoenix x macrocarDa - - - - 30 
Phoenilx reclinata - 42 - - - 67 25 
Phoenix roebelenii - 39 - - - 38 -
Phoenix rupicola - - - - - 114 60 
Phoenix sp. - - - - - 12 -
Phoenix sp. - - - - - 47 
Phoenix sp. - -... 57 -
Phoenix sylvestris - - - 36 20 
Phoenix zeylanica - - - 25 -
Phoenicophorium borsigianum . - - - 21,42,81,59 -

124(1) 
Phyteleohas macrocarpa .- - 240 376,192(1) 
Pinanga kuhlii -... . 45,66,36(l) 
Pinanoa sp. - .- 183 
Pinanoa sp. - - - - 43 
Polyandrococos caudpscens - - - 59 
Prestoea montana - - - 38 
Prestoea sp. _- - - 26 
Pritchardia hillebrandii - - - 40 
Pritchardia lowreyana ... .... 
Pritchardia pacifica .- 46,77,44(1) 
Pritchardia sp. . .- 46 
Pseudophoenix vinifera 33 23 - - - 178 
Ptychandra alauca 
Ptychococcus paradoxus .. 

- - - 49 
192, 1 8 0 (l 

Ptychoraohis au usta - 29,68' .... - , 
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1561 
61 

Ptvchosoerma edermannianu 
Ptvchospr. nicol.Pritcha-rdia . 
Raohia gracil is
Rahia padunc ulata~a"hia sp. 

60 

-
113 
11

- - 9 
370 

"ni -

Reinhardtia gracil-
Renhardta aracilis var. 

graci iTO8,6r4
apis umilis 

Rhooa]o t eloa3ns
h sooiR) ostyi1 U -auT 

-
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-
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209,237.243 

45 619 () 

( 
125,1060(1) 
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-
73 
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Continuagio Ap~ndice 1
DE LEON LOOMIS
,almoira REES BRAUN(1958) JORDAN KOEBERNICX
(1958) (1963) (1968) (1970) (1971) 
BASU
 
(1972)
 

Sabal mexicana 

-Sabal minor 48 
_ 120
-Saba pl motto 123,122(l)
.
 .
Sabal parviflora " " 


- - 90 _ 
 "
- - 22,51(l)
SabalSabal eroqrna._
Ea na 
 - - " " 


a - 82,70,169(1) 
-b-l-y-
Salacca con ferta 
----

- 82,127(l)
Salacca edul1s 
 24 - 37 
Salacca s p . - - - 7 

" 
 " 
 - -Salacca wallichiana 
 24 
 - -Satakentiau liukiuensis - . 
-....
Schoelea macrocarpa . 70
....
Schrolea leandroana - - 60-120 151 -.- 151
Schoelea phalerata


Sch loa proussi .- 466
 
.§F l c a sp . 86,304(1,
. -  1'6 6,.
Siphokontia beguinji 
 -ocratoa 
durissima" 55 117
- " 
Socratoa exorrhizd - 1375 -

-
-Socratea rbian aa 45-70 - 12
 _ .Strongv.locaryum sp. .- - 70,65 

-Syaqrus camoostris -" 40
 
. -135


SvaarUs campicola 
 - 293syagrus coimosa - 99,-316* 
-Syagrus orinocensis 
 - - 30-40 r
Syacrus quinouefaria "
 

-
,acrus sancona 63
. - .. -" 

Sya rus sp. ---
- 77 

.. ,-51!SArus sp.,-
-



Continuagio Sinonimias do Ap~ndice 1
 

Ptychoraphis augusta (Kurz.) Beccari a Rhopaloblaste augusta (Kurz.) H.E.Moore 
Ptychosperma hospitum (Burret) Burret - P. macarthurii (H.Wendl.) Nichols# 
Rhyticocos amara (Jacquin) Bnccari = Syagrus amara (Jacquin) Msrtius 
Rovstonea venezuelana L.H.Bailey w R. oleracea (Jacquim) O.F.Cook
 
Sabal glaucescens Loddiges ex H.E.Moore =S. mauritlformis (Karsten) "Grisebach &
 

Wend 1.
 
Sabal oerearina L.H.Bailey - S. y Wright ex Beccari 
Sabal texana (Cook) Beccari a S. mexicana Martius 
Salacca conferta Griff. w Elelodoxa conferta (Becc.1 Burret 
Socratea exorrhiza (Martius) Wendl. - Iriartea exorrhiza Martius 
Strongylocaryum Burret - Ptycnospern3 Labill 
Syaqrus ca-nestris (Martius) Wendl. - S. flexuosa (Martius) Beccari
 
Syacrus gainouefaria (Barb. Rodr.) Beccari -S. coronata (Martius) Beccari
 
Thrinax argentea Loddiges ex Schultes = Coccothrinax argentea (Loddiges) Sargent
 
Thrinax aroentea Grisebach = Coccothrinax 3amaxcensis R.W.Reid 
Thrinax barbadensis Loddiges ex Martius = Nomen confusum 1-' 
Thrinax eKMan11 Burret = T. morrisii H. Wendl. 0 

0
 

*Sinonimias extraidas das obras:
 
- A Revision of B.E. Dahigren's Index of k-erican Palms (Dahlgren, 1936), S.F.Glassma4 1971
 
- Hortus Third - A Concise Dictionary of Plants Cultivated in the U.S. and Canada, Liberty


Bailey Hortorium, 1976.
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AMMICE 2 - GMMCDD SooqS DE 30 ~P5ES E PAJ.UWAS, EM4GUMpS F~)T*9nc BE
GUNDO 0 nmDmvAmf io DIAs pARA Gm aA-*. 

18-30 31-50 518 113 5-8 

Cayt -wCrsldc-u Cu t niitis Areca catechu Elaeird guireensis 

lutesoens~nsi
 

Ditpsem alburn Hcyeia belniwreana PRnix htmdlin3 Licuala grni Acoelnx-raphe 

Livistrna deiin Livistcna chine'nais phoenix nupicula Sabaj. blackhzrnia 
Pho~enix canariensis LivistcmPtchspa Sabal nmxicana 

ratundlifolia mnacarth-urxil 
Phoenixc reclinata Roystonsa gn tcoser Thrinax parvi-flora 

Phoenix sylvestris Ptychoraphis 

Thrinaix BarbadensiB 

*Basu A Ikikherjee (1972) 

0 



AP PEND IX X
 

*co . (I.ISU ar5c! x~c u~ n 
.. 7 (;V~T~.~.;..~Ph:..~ ::' ~rnn 1970 

- r , Z e C-

C,I 

"I pf r, r 

o e, 4; . a 

*, pot c- ,*, e (:,iti e 

ria patopl nure * c!+4,
 
py'rpe t (1 0t liMi'r
 



I

h Coh ;T" . " I'CI .S 

crrr f r)f -21 1yi~ 

Ssolutinns 

rcool pv'.);;pt
''-'i 


s t " ',,Bt electric hotplat. ;-in. wash bottles, ch-riicais.
OL..In',,v:,,h,,;. ,. iqicqid phenol, lactic anid. trYpan b!Lue. 

am:MoMi, hf ydroxide. giycerln. hydrogen peroxide. HCI 

d, i.scope 
mat er'a J 

petrirfes, forceps. needles. pl-pumps. disp. plpette:. 

C0 .Izna .t'.I:
grds 

sie,.nf.spores 

about 4' microrns. around 110, around 2"0-300, arou- I 1000.
 
arc'u: t 2 mrm 

decanint.;
 
larg , praduates, funnels, misc containeis

cernt:ifugir:t, 
"e±trifuc-,e with large vessels, 50" s'.crcse prey'are,.;Ir;-

ahead oif time. pipettes, sieve f~r w.ashing sp.oresvnt) (-u'tu'e 

contRiners, brlcks. basin, watering, wicks. funne's, s I

es, JIr r!e itS 

Containpr!-
fertilize( rIs . 

greenhouse Cr't.1h chamber
 
conr, ':.,


fi,, er'.ng *washlng.. 

: 2 ,: . : : -:: :,
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,!<:i,:" k;; 
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: 't,;,':: !t:,::_:b, ::'. ',f ?: ,/ •',:,': . '*
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