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Agsrnecr

Prestoea trichoclada is a common clustering palm on the
slopes of both sides of the Andes. It is important economicalty

lecause it is harvested for its edible palm heart.
We examined the potential for palm heart production in

forest versus pasture by studying ramet production and seed
germination. In forests, 16 ramets per individual are produced
annually as compared to 6.3 in pasture. The production of
ramets is weakly correlated with the number of stems per
individual. Plants in the forest had lower ramet mortality rates
than those in pasture. The rate of germination of seedlings is
abott 6O7o in both situations. Seedling recruitment was low in
palms growing in pastures.

In Latin America several palm species are com-
mercially harvested for palm hearts. The most
important species for this harvest are Bactris gas-
ipaes Kunth, Eut e r p e ed,ulis Mart. (Balick I 98 4),
Euterpe chaunostachys Dugand (Borgtoft Ped-
ersen and Balslev 1990), Euterpe oleraceaMart.
(Strudwick I 990), and, P r e s to e a t r ic ho clnda Btn -

ret (Balslev and Henderson 1987).
In Ecuador, palms for palm heart production

arc P. trichoclada and, E. chaunostachys. They
provide palm hearts that are canned and exported.
Occasionally, palm heart is sold locally. The first
of these palms is the subject of this paper.

Prestoea trichoclada (fig. I) is a clustering
species with I0 to 45 stems per plant (Fig. 2).
The individual stems reach a maximum height of
9 m and about 9 cm in diameter. The palm is
called o'palmito" in Ecuador, where it is common
on both slopes of the Andes between 1,000 and
2,500 m. The clustered habit makes sustainable
harvest possible because new shoots will grow up
to replace those used (Balslev and Henderson
r987).

The aim of the present study was to obtain data

on the production of ramets and seedling estab-
Iishment in primary forest compared to pastures
(fig. 3). This information is crucial to assess the
reproductive potential of the palm in different
environments and thereby its possible economic
importance outside forests.

Study Site and Methods

The present study was conducted at the eco-
logical station "Rio Guajalito," located in the
Province of Pichincha, at an altitude between
1,700 to 2,000 m (78o48'W, 0'13's). The station
consists of 400 hectares of primary forest of the
lower montane rain forest vegetation type accord-
ing to the classification of Harling (1979). The
nature reserve is surrounded by secondary forest
and grasslands. The annual precipitation is about
2,000 mm, and local farmers were asked for the
relative rainfall distribution between months. At
the study site, P. trichoclada dominates the for:
ests along the banl<s of the river Saloya.

Ninety adult palms were selected randomly at
three sites in forest and at three sites in pasture
(15 pahns at each site). In two cases individuals
were not clearly distinguishable, and cohsequently,
omitted from the sample.

Records for the monthly production of ramets
were obtained from August 1992 through May
1993. It is noticeable that many of the small
ramets never developed into stems. The mortality
of the ramets was recorded along with the pro-
duction of new ones. Since May 1993, the forest
has been cut by'colonists, and no further results
could be obtained.

Three-hundred seeds were collected randomly
from diferent individuals in the forest. Three seed-
beds were established on forest and three were



r9951

established in the pasture (all the grass was removed
before planting). At each seed-bed, 50 seeds were
sown l0 cm apart and at a depth of 2 cm. After
3% months the number of germinated seeds was
recorded. Furthermore the number of seedlings
was counted at each site within a square of l0 x
20 m.

Results

The average number of stems per individual
was 18 in the forest (SD : 7.7; N : 43) as
compared to 8.5 (SD : 5.8; N : 45) in pasture.
On average each individual produced 13 (SD :

5.0) ramets per I0 months (16 per year) in the
forest (N : 45) and 5.3 (SD : 2.2) ramets per
l0 months) (6.3 per year) in the grassland (N :

45). The production varied greatly between months
(rig. 3).

During five months the mortality of ramets in
forest and pasture was 457o and 637o, respec-
tively. A statistical test (Mann-Whitney [/-test)
showed that both number of stems per individual,
production of ramets, and mortality of ramets are
significantly different between forest and pasture
(at a 99.9% probability level).

It is noticeable that we found only a weak
correlation or no signfficant correlation between
number of stems per individual and production
rate of ramets (in forest r : 0.30, P < 0.05; N
: 43 and in pasture r : 0.09lNs; N : 45). In
the seed-beds of the forest germination was 64Vo
and outside the forest 587o. On the forest floor,
1.8 seedlings were present per m2, whereas only
0.22 were found per m2 in pastures.

Discussion

Lower light intensity and more constant tem-
peratures and humidity on the forest floor may
favor the production of ramets as compared with
the pasture. Bannister (1970) reported that the
constant humidity existing in forest favors the
production and regeneration of Euterpe globosa
Mart. in Puerto Rico. The same environmental
conditions that cause high ramet production in
forest also favor growth of the ramets already
present. This was found for E. chaunostachys ut
Ecuador (Borgtoft Pedersen and Balslev 1990),
E. oleraceainthe Amazon estuary (Strudwick and
Sobel 1988), Podococcus barteri Mann & Wendl
in Cameroon (Bullock I9B0), and Rhapidophyl-
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lutn hystrix Pursh in Mississippi (Clancy and Sul-
livan 1990). Probably the same applies to P. tri-
chocl.ada. This would explain the difference in
number of stems per individual between forest and
pasture. Also, it is likely that stems in pasture
have previously been cut to obtain palm heart.

The poor correlation between the number of
stems and the ramet production, indicates that
clump size is not the main limiting factor for pro-

I. Habit of Prestoea trichoclad,a.
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2. Tagging and counting of ramets in the forest.

3. Average production of ramets per individual in forest and pasture (N : 45).
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duction of ramets. Thus, the fact that Iarger indi-
viduals are found in forest does not explain the
higher production of ramets.

The production of ramets varied from month
to month. Months with high ramet production
seem to correspond with months with high pre-
cipitation.

Poorer growth conditions in pastures (Fig.  )
may explain the higher mortality rate of newly
produced ramets. De Steven (1989) reported that
the major part of the ramet mortality for Oeno-
carpus m,apora Karsten in Barro Colorado Island
is attributed to external factors such as herbivores,
drought, and especially tree falls, and not to com-
petitive resource limitation within the clone.

Apparently, the cattle on the pasture do not
eat the palm ramets, but eat instead the leaves of
young shoots. Protection against grazing in the
early developmental stages would be necessary to
lower mortality rates. In this way cattle and palm
heart production could be combined.

Because germination is equally successful in
and outside the forest, environmental conditions
are not critical in the initial establishment stase.
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Probably the presence of grass would lower the
germination rate considerably. The density of
seedlings in forest is higher than in pasture. The
reason may be that the density of palms is higher
in the forest environment and that growth con-
ditions in later life stages are better here than in
the pasture.

In the forest each adult individual had an aver-
age of 18 stems. If one-fourth of the stems are
assumed to be harvested, each individual could
produce about four palm hearts. The price for one
palm heart was in 1992 fi0.23. The harvest of
one specimen may thus produce about $1.00
income. Depending on the density of the palms
the income per hectare may be around $ 100 when
cut the first time. Harvesting may be possible
every five to seven years (Knudsen in prep.).

Our study shows that even though the forest
environment favors the reproduction of P. tri-
choclada, growth in pasture is possible. Especially,
when destructive feeding by cattle is prevented
and some trees are left on newly established pas-
tures, palm heart could provide an additional
income for the farmer.

4. Prestoea trichoclada in pasture.
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FOR SALE. Howeaforsterana sprouted seeds. Premium quality, super clean, all shells removed.
Free from palm-seed borer. JOHN LOK, P.O. Box 2I2, Dargaville, NEW ZEALAND. Phone:
+ 64-9-439-8074. Fax: + 64-9 -439 -807 5.

PALMS. Indoor, cold-hardy, or tropical. 300* species. Air mail shipped in original container
(no bare rooting). Grown in temperate and sub-tropical zones in our own essentially sterile palm
mix on raised benches. Certified to ship to all states requiring inspections. We now ship worldwide.
Catalog $6 (refundable). Excellent condensed reference. THE GREEN ESCAPE-P, P.O. Box
1417, Palm Harbor, FL 34682.

COLD HARDY PALMS. Rhapidophyllym hystrix-Sabal minor-Sabal palmetto-Trachy-
carpus fortunei-Serenoa repens-Zamia f,oridana. Celebrate our lOth Anniversary with us.
First ever Sale on Needle Palms (Summer 1995 only). CREATIVE NATIVE, P.O. Box 7I3,
Perry, FL 32347. Phone: (800)628-4831/(904)498-2359. Fax: (904)498-1913. Wholesale
Inquiries Welcorne.




