Cupey
Clusia family

Clusia rosea Jacq.

Clusiaceae

John K. Francis

Clusia rosea Jacq., commonly known as cupey (Spanish),
pitch-apple (English), and figuc mawon® (Creole) (9, 17), is a
medium-sized tree with thick, dark-green leaves and
numerous aerial and prop roots (fig. 1). Found in the Carib-
bean, cupey develops a vine-like habit on cliffs and a banyan-
like habit in open areas (fig. 2). Trees beginning as epiphytes
can strangle or smother their hosts over a period of many
years. The wood is of little use, but the species is important as
an ornamental and as a source of wildlife food. It also pro-
vides forest cover on cliffs and rock outcrops.

HABITAT

Native Range

The native range of cupey (fig. 3) includes the Florida Keys,
the islands of Andros, New Providence, Inagua, and East
Caicos in the Bahamas, the Greater Antilles, St. Thomas, St.
John, and Tortola in the U.S. Virgin Islands, Anguilla, and St.
Martin in the Lesser Antilles (4, 9, 10, 11). Cupey was
observed in the past on St. Croix but has not been reported
there in recent times (11). There have been reports of cupey
growing in Central and South America. However, an exam-
ination of herbarium specimens from Central America, South
America, and Trinidad showed that these are actually other
species of Clusia (9).

Climate

The maritime climate of the Caribbean where cupey is
found is moist and warm. In Puerto Rico, cupey grows in
forests receiving from about 750 to 3000 mm of mean annual
precipitation. In Haiti, the species is reported to grow in
areas that receive from 600 to 1250 mm of annual precipita-
tion.! In the areas of less precipitation, cupey tends to grow
near streams, intermittent streams, and moist coves. A dry
season of 2 or 3 months duration occurs in most of the native
range. Mean annual temperatures near sea level range from
about 24.5 °C in the Florida Keys to about 27.0 °C in St.
Martin (19). Frosts do not occur in the native range.
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Soils and Topography

Cupey appears to be insensitive to variations in soil proper-
ties. Cupey trees may be found growing on Inceptisols near
the ocean that commonly have pH'’s of 8.0 and on Ultisols and
Oxisols that may have pH’s below 5.0 (author, personal obser-
vation). Soil textures may also vary from sands to clays. The
tree is most frequently seen in shallow, rocky soils in moist
areas.! Cupey is resistant to mild salt spray (1I). The trees
observed by the author having the best developed stems grew
on midslopes of moist limestone hills. Cupey grows on all
slopes from vertical cliff faces to level coastal flats. Elevation
varies from sea level to as high as 1,200 m (in Haiti).!
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Figure 1.—Trunk and aerial roots of a cupey tree (Clusia
rosea) growing in a Puerto Rican moist forest.



Associated Forest Cover

A dry limestone plateau in Cuba contained cupey growing
in association with Dendrocereus nudiflorus (Engelm.) Britt.
& Rose, Guaiacum sanctum L., Lysiloma latisiliqua A. Gray
ex Sauv., and Phyllostylon brasiliensis Capanema (14). On the
cliff faces in moist limestone hills, cupey competes with Ficus
citrifolia Mill,, F. crassinervia Desf., and F. stahklii Warb. (5).
A swampy forest coastal type in Puerto Rico that showed
some evidence of past cutting was dominated by cupey (81
percent of the basal area) and also contained significant basal
areas of Syzygium jambos (L.) Alst., and Ocotea leucoxylon
(Sw.) Mez (7).

LIFE HISTORY
Reproduction and Early Growth

Flowering and Fruiting.—Flowering occurs only in
dominant or codominant cupey trees. Although flowering and
fruiting are synchronized within individual trees, scattered
trees can be found flowering at any time of the year (11). The
large and showy flower petals are white, tinged with pink.
The fruits, reputed to be poisonous to humans (16), are eaten
by bats (11). A sample of 58 fruits collected in Puerto Rico had
an average weight of 71 g per fruit.? The outer covering of the
fruit splits from the tip halfway to the stem end along 8 to 10
lines and opens like a flower to expose a central core with 7 to
9 seed-filled grooves. Each groove may contain up to 12 yellow
seeds that are covered with a sticky red-orange pulp (aril).

Seed Production and Dissemination. — Fruiting cupey
trees produce seeds in large numbers. One seed collection in
Puerto Rico averaged 84,000 seeds per kg (author, personal
observation). Seeds are dispersed by gravity and birds
(author, personal observation).

*Wadsworth, Frank H. 1945. Report on preliminary seed weighing of
cupey. Final report 646 on file with: U.S. Department of Agriculture,
Forest Service, International Institute of Tropical Forestry, Rio
Piedras, PR 00928-2500.

Figure 2.—An open-grown cupey (Clusia rosea) showing its
banyon-like habit.

Seedling Development.— Germination is epigeous and
can proceed in or on the fallen fruit, but is much more
successful if seeds are dispersed to other substrates. Seeds
placed on moist peat had 85-percent germination, whereas
only 2 percent of seeds placed on pieces of rotting cupey fruit
germinated (author, personal observation).

A group of 14 seedlings averaged 26 cm in height after 1
year and 43 cm after 15 months from the sowing date (author,
personal observation). Cupey seedlings can be grown in full
sun or light shade and can be outplanted at any growth stage.
Occasional drought in nursery beds or containers is not
harmful. Seedlings, saplings, and even small trees can be
transplanted with little mortality (2). Because cupey seed-
lings grow slowly, a principal consideration in new plantings
should be weed control. While ornamental plantings are com-
mon, no forestry plantations are known. Natural cupey seed-
lings can become established on at least three types of
substrate: in soil on the forest floor, as an epiphyte in crowns
of other trees, and on rocks and cliff faces. Because of a
moderate growth rate, lack of commercial markets for cupey
wood, and the frequency of wild cupey seedlings, it is proba-
bly adequate to rely on natural reproduction to regenerate the
species.

Vegetative Reproduction.— Because branches grow
aerial roots that become stems if allowed to grow long
enough, cupey trees can form clonal stands in much the same
way as do many tropical figs (Ficus spp.). Competition from
surrounding trees usually prevents this condition from occur-
ring in natural forests, but it has been observed in open-
grown trees. One 40-year-old cupey tree on the grounds of the
International Institute of Tropical Forestry, Rio Piedras, PR,
covers approximately 0.06 ha and has 155 stems more than 2
cm in d.b.h. (author, personal observation).

Young cupey will coppice if cut. Aerial and prop roots
occasionally sprout leaves when severed and thus remain as
clonal plants. Layering of branches that touch the ground is
common. Twenty-six percent of untreated branch cuttings
with one leaf attached placed in pots rooted in about 6
months; aerial root segments tested in the same way failed to
root (author, personal observation).
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Figure 3.—The native range of cupey (Clusia rosea) in the
Caribbean indicated by the shaded area.
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Sapling and Pole Stage to Maturity

Growth and Yield. - Little is known about the growth
rate of cupey except that it appears to have an intermediate
growth rate for tropical trees (2). The open-grown ornamen-
tal cupey tree on the grounds of the International Institute of
Tropical Forestry produced many stems, but the largest mea-
sured only 32 cm in d.b.h. Cupey trees on good sites in high
forests occasionally have single, well-formed stems that reach
0.5 m in d.b.h. (author, personal observation). Judging from
the age of moist secondary forests where cupey trees are
found in Puerto Rico, trees of this size must take about 60
years to grow. Cupey, which formed a small part of a slow-
growing dry forest stand in St. John, U.S. Virgin Islands,
increased 0.07 cm per year in d.b.h. over a 5-year period
21).

The metabolism of cupey is unusual in that it is able to
switch back and forth from ordinary C3-photosynthesis to
Crassulacean acid metabolism (CAM) depending on the
amount of available moisture (I8). This ability apparently
enables cupey to grow like other C3 plants under moist condi-
tions and to continue growing, like succulent plants, during
droughts.

Cupey has a reputation for strangling its hosts (11, 14, 17).
The process does indeed occur (photographic proof is shown
in 14); but, of the thousands of cupeys observed by the author,
just one had developed the specialized strangling roots
required to kill its host. It is much more common for cupey to
simply smother the trees they grow on as the older host trees
decline and the younger cupey trees grow larger. In rocky
areas, the common means of establishing themselves is to
send down aerial roots to the soil from rocks or cliffs where
the cupey seedlings have germinated (5). Seedlings starting
on the forest floor occasionally reach the canopy, especially in
dry forests, if aided by disturbance.

Rooting Habit.—The first seedling roots quickly lose
geotropism and become indistinguishable from early lateral
roots. Adult cupey trees do not root deeply (2) and probably
do not have taproots. There are no buttresses, but prop roots
and roots descending from major limbs are typical. The origi-
nal stem and root system is supplemented, and sometimes
superseded, by root systems developing from aerial roots that
have become stems (author, personal observation).

Seedlings that germinate in crotches of trees or on rocks
begin to drop an aerial root to the soil after producing about
six leaves. As this distance is often 20 m or more, it may take
several years for the root to reach the soil. These cord-like
roots maintain a fairly constant 6- to 8-mm diameter until
they reach the soil and begin developing into stems. They are
reddish orange near the growing tip and gradually acquire a
barky surface, a gray-brown color, and protruding lenticels
(author, personal observation).

Reaction to Competition.—Cupey is moderately toler-
ant of shade. Seedlings and saplings survive for many years
in the understory of moist secondary forests. However,
growth is so slow that few make it into the overstory. The
more common means of establishment in closed forests is as
an epiphyte. Cupey trees find little competition on bare rock
outcrops and rock faces. Because of the frequency of cliffs and
rock outcrops in the moist limestone hills of Puerto Rico,
cupey is more abundant there than in other areas of the
island (author, personal observation).

Four sample plots in three moist forest stands that con-
tained cupey in Puerto Rico averaged 25 m2/ha of which
cupey contributed 8 m?/ha including aerial roots that have
turned into stems. Of the average total of 2,300 stems per
hectare, 255 were cupey. Of course, not all stands contain
cupey. In a survey of forest cover in a privately-owned second-
ary forest in central Puerto Rico, cupey accounted for 0.8
percent of the basal area, the 26th most important species in
terms of basal area (3). Basal area of cupey stems under a
large tree covering 0.06 ha was 28 m?/ha (author, personal
observation). The crowns of cupey cast a dense shade so that
few tree seedlings survive long beneath them.

Damaging Agents. —Although several insect species have
been collected on cupey, none were noted to cause significant
damage (15). Wet-wood termites, Nasutitermes costalis
(Holmgren), frequently build nests in, or trails into, cupey
crowns and feed on dead branches, twigs, and leaves (15;
author, personal observation). The wood is very susceptible to
attack by ambrosia beetles (species unidentified) (12) and dry-
wood termites, Cryptotermes brevis (Walker) (22). The wood
is not attacked by sapstain fungi during seasoning (12).

Cupey is susceptible to windthrow (20) and breakage
(author, personal observation) in hurricanes, apparently
because it does not defoliate and must bear the full force of
the wind. Mortality of thrown and badly broken trees is high,
and recovery of moderately damaged trees is slow (author,
personal observation). Hurricanes and slow growth rate are
probably the limiting factors that prevent cupeys from domi-
nating many sites in moist forests.

The limited ability of cupey to recover from damage sug-
gests that cutting or girdling the trees may be sufficient to
eliminate them from forest stands during cleaning opera-
tions. However, cutting the vine-like roots of epiphytic cupey
saplings will not kill them.

SPECIAL USES

Because of their straightness, cupey’s aerial roots were
employed by indigenous tribes as lance shafts (6). Cut off
from an outside source of cardboard and paper, the early
Spanish substituted the leaves of cupey. They made playing
cards and wrote messages on green cupey leaves — the images
and words remained after the leaves dried (11). Various prepa-
rations of cupey were used in folk medicine to treat several
different conditions (16). There are no reports, however, of
scientific testing of cupey for pharmacological activity.

Cupey wood is heavy, hard, and strong. The heartwood is
straight grained, without rings or prominent features; it is
reddish brown to dark tan. The sapwood is lighter and
merges gradually with the heartwood (12). The heartwood is
heavy and hard with an air-dried density of 0.74 g/cm?
(author, personal observation). Samples from an aerial root-
turned-stem averaged 0.68 g/cm? (author, personal observa-
tion). Cupey wood seasons at a moderate rate with a moderate
amount of degrade due to warp and surface checks.
Shrinkage is 2.1 percent radial and 4.7 percent tangential
when dried to a 15-percent moisture content. The wood is
moderately difficult to saw and machine and accepts screws
without splitting. Uses of cupey wood are generally limited to
firewood, charcoal, fenceposts, and rural construction (12).
The wood is suited to many purposes requiring a heavy,



strong wood, but the relative rarity of quality sawlogs and the
moderate difficulties in seasoning and machining will proba-
bly preclude this species from commercial use.

The orange pulp surrounding the seeds is a food for birds,
and the fruits are eaten by bats (1). Cupey contributes to the
floristic diversity of moist forests and helps provide forest
cover, particularly on rock outcrops and cliff faces. The spe-
cies is frequently used as an ornamental, as a shrub for
esthetics, and as a landscaping tree in large, open spaces.
Slow growth, production of very little litter, and unusual leaf
shape and color all contribute to its appeal. The flowers are
large and attractive but are produced only after the plant has
reached tree size.

GENETICS

Cupey is functionally apomictic; it produces only pistillate
flowers, which need no pollination for fruit and seed develop-
ment (9, 13). Genetic variation in cupey is evident by dif-
ferences in leaf shape and stem form. A variegated variety,
‘““aureo-variegata,” is cultivated as an ornamental (8). Clusia
is a genus of over 150 species of trees, shrubs, and vines that
range throughout the Antilles, Central America, and South
America (9). The genus has not been adequately studied; new
species and varieties probably remain to be identified.
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