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Hymenaea courbaril L., commonly known as algarrobo,
locust, jutaby, cuapinol, or courbaril (19), is a stately forest
tree (fig. 1) that produces large, very hard seed pods contain-
ing a strong-smelling but edible pulp and large seeds. The
rich-colored and durable wood has a variety of uses. Sawlogs
are presently harvested from natural stands, although the
species is amenable to plantation management.

HABITAT

Native Range

Algarrobo has a wide distribution (fig. 2). In the
Caribbean, it grows throughout the Greater and Lesser An-
tilles. On the mainland the range extends from the west
coast of central Mexico southward into Bolivia and south
central Brazil (15, 17), corresponding to about 23° N.
through 25° S. latitudes (15).

Climate

Algarrobo occupies a wide range of habitats. It has been
reported in the tropical dry forest, transition to premontane
moist forest, and the tropical wet forest in Costa Rica (30) as
well as the subtropical moist forest in Puerto Rico (35). The
species also grows in the subtropical wet and tropical moist
forests of the Holdridge Life Zones (9). The annual rainfall
in the native areas varies from 2400 mm or more (23) to as
little as 1200 mm. Algarrobo grows best in areas where
rainfall averages from 1900 to 2150 mm/yr (23). The precip-
itation may be evenly distributed through the year or mon-
soonal. The greatest temperature differences within the
range of algarrobo are found in South America, where the
mean annual temperatures vary from 20 to 30 °C (8). Diur-
nal temperature fluctuations are normally greater than
seasonal temperature changes.

Soils and Topography

Like most hardwoods, algarrobo grows best on deep, fer-
tile, moist, and well-drained soils. It will grow on all tex-
tures of soil from sands to clays (23), but develops best on
sandy soils (19). In Puerto Rico, algarrobo may be found on
soils where the pH ranges from 4.8 to 6.8. Most genotypes
grow on ridges and slopes, but they seldom grow on poorly
drained bottoms (23). However, H. courbaril var. stilbo-
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carpa from Brazil is reported to be flood-tolerant (14). Al-
garrobo will do better on eroded sites than most hardwoods
(21) but will not grow on the most degraded sites (17). This
species grows from near sea level to elevations of about 900
m (27).

Associated Forest Cover

Algarrobo grows in associations far too numerous to list.
Four representative associations are found in Mexico,
Venezuela, Puerto Rico, and Costa Rica. In the Sierra
Madre Mountains of Chiapas, Mexico, algorrobo grows in a

Figure 1.—An algarrobo (Hymenaea courbaril) tree growing in
Puerto Rico.
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Figure 2.— The native range of algarrobo (Hymeneae courbaril) in
tropical America.

semideciduous forest dominated by Hura polyandra Baill.
and is associated with Enterolobium cyclocarpum (Jacq.)
Griseb., Luehea candida (DC.) Mart., Tabebuia rosea
(Bertol.) DC., Licania arboria Seeman, and Apeiba tibour-
bou Aubl. (29). Forest remnants in the moister parts of the
dry “llanos” (plains) of Venezuela support an association of
H. courbaril L., Lonchocarpus velutinus Benth., Fagara
chiloperone (Mart.) Engl., Allophylus occidentalis (Swarts)
Radlk, Guazuma ulmifolia Lam., Casearia spp., Cordia bi-
color DC., and Genipa americana L. (10). Algarrobo domi-
nates a secondary forest site in the subtropical moist forest
in Puerto Rico. Important associates are: Buchenavia capi-
tata (Vahl) Eichl., Nectandra cariacea (SW.) Griseb.,
Manilkara bidentata (A.DC.) Chev., and Inga laurina (SW.)
Willd. (35). A site in the tropical wet forest of Costa Rica is
also dominated by algarrobo, with the important associates
Trichilia sp., Persea americana Mill., Symphonia globu-
lifera L{., Carapa guianensis Aubl., and Protium sp. (30).
Algarrobo is occasionally found in nearly pure stands in
Mexico (27).

LIFE HISTORY

Reproduction and Early Growth

Flowering and Fruiting.—The white flowers are about
4-cm wide across the petals and are borne in terminal
racemes (16) during spring and summer. Trees must be
fairly large and receive full overhead light before they begin
flowering. Seed pods mature about 9 months after flowering
and fall over a period of about 3 months. Individual pods are
5 to 10 cm long, 2 to 3.5 cm wide, and 2.5 cm or more thick
(16). The outer shell is thick, very hard, and will not open
by itself. Inside this hard outer shell, a powdery, cream-
colored pulp surrounds three or four large seeds.

Seed Production and Dissemination.—Seed collec-
tions from Brazil (28) and Puerto Rico (author, personal
observation) yielded 475 and 253 + 5 air-dry seeds per kilo-
gram, respectively. A few to more than 100 pods may be
produced by a single tree, but only part of the trees bear in
any one year. Gravity is the only important means of disper-
sal in many of the Caribbean Islands. On the mainland of

Central and South America, seeds are transported by
agouties and probably peccaries, both of which open the
pods and eat the pulp and sometimes the seeds (13). If the
pods are left on the ground, the hard shell will eventually
crack or rot enough to allow moisture to enter so the seeds
can germinate. This may take several months because the
pod shells are impregnated with a protective gum (16). If
the pods are not opened, a majority of the seeds will rot
within the pods (23). Seeds for planting are most easily
obtained by collecting and shelling the freshly fallen pods.
Seeds that are to be stored for more than 1 year should be
refrigerated at 2 to 4 °C in a sealed container (20).

Seedling Development.—Germination of the seeds is
epigeous (23). Seeds will germinate in 20 to 30 days with 40-
to 90-percent success (22, 28). Scarification of seeds by nick-
ing or soaking for 1 hour in concentrated sulfuric acid has
increased germination percentage and reduced the germi-
nation time in Puerto Rican tests. After germination, stems
elongate until seedlings are 15 to 20 cm tall and cotyledops
leaves open and expand to full size (23). New seedlings,
which are tender and fleshy, gradually lignify. Seedlings
grown under 50-percent shade reached a 55-cm height
about 78 days after germination (author, personal observa-
tion). Tests in Puerto Rico showed that full sun was better
for nursery seedlings than shade. Containerized stogk
grown with full sunlight is ready to outplant in 60 days (28).
Algarrobo seedlings grow at an angle with a drooping
leader, a habit that may persist for 2 or 3 years (23). After
reaching 2 to 2.5 m, the leader straightens up and a straight
bole develops (22). -

Algarrobo can be established using top-pruned, bare-roet
stock (23) or containerized seedlings (28). Direct seeding is
feasible (23), but most of the seedlings in Puerto Rico failed
for lack of sufficient weeding after emergence or because
mice ate the succulent cotyledons (22). Underplanting was
tried in Puerto Rico followed by partial cutting a year latar
to open the stand. After 18 months, the seedlings had grown
only 25 cm, and only 23 percent survived. Many of the suz-
vivors, however, become dominant trees. Open planting
sites and good weed control until the seedlings reach 2 m or
80 in height appear to be essential for best plantation estab-
lishment. The use of large planting stock (>1 m tall) may
shorten the period of weed control and increase survival.
Unfortunately, this has not been tested.

Vegetative Reproduction.—Algarrobo can be propa-
gated vegetatively by using unlignified cuttings in misted
beds with steam or electrically heated soil (3). The species
coppices well and thus maintains itself in frequently cut-
over areas (22); however, stumps of large trees do not cop-
pice (23).

Sapling and Pole Stage to Maturity

Growth and Yield.—A moderate growth rate character-
izes algarrobo. In Puerto Rico, it may take 2 years to reach
1 m in height. After that, growth rarely exceeds 1 m/yr.
Three plantations in similar climates but differing soils in
Puerto Rico! exhibited maximum heights of 3.6 m at 8

1Data on file at the Institute of Tropical Forestry, Southern
Forest Experiment Station, Rio Piedras, Puerto Rico.



years, 11 m at 13 years, and 9 m at 20 years. Growth of
algarrobo is steady, however. In the plantation that had a
maximum height of 11 m at 13 years, when dominants and
codominants were 44 years old they averaged 20 m in height
and 38 cm in diameter at breast height (d.b.h.). The best
trees in an 11l-year-old plantation established by direct
seeding on a poor site in Trinidad and Tobago measured 16
m in height and 16 cm in d.b.h. (23). The average was much
lower. The mean diameter increment over a 2-year period
for algarrobo trees, some of which were dominants in a
natural stand in Puerto Rico, was 0.53 cm/yr (35). Algar-
robo is a long-lived tree (2) and is capable of attaining large
sizes. One tree measured in a survey in Costa Rica had a
height of 50 m and a d.b.h. of 1.1 m (30). Rotation length
necessary to grow trees to a 50-cm d.b.h. for sawlogs proba-
bly would be 45 to 65 years, depending on spacing and site
quality.

Rooting Habit.—Seedlings of algarrcbo develop a tap-
root with many fibrous laterals. As trees get older, a deep
root system develops (30), and the roots often exude an
abundance of resinous gum (23). Algarrobo trees usually
grow without buttresses (23). Nodules (presumably formed
by association with the nitrogen fixing bacteria, Rhizobium
sp.) have been reported on the roots of algarrobo in Hawaii
and the Philippines, but nodules were not found on the roots
of algorrobo growing in Trinidad or Venezuela (I).

Reaction to Competition.—Algarrobo is intolerant of
shade when mature. It will grow slowly under light shade
and can persist under fairly heavy shade for a few years, but
it needs full or nearly full overhead light to fully develop
(23). Open-grown trees have short boles and wide crowns.
Young trees growing under light shade apparently grow
longer and straighter boles (16). This shade might best be
managed as side shade from other closely spaced algarrobo
trees or brushy species already on the site, as long as they
are not allowed to overtop the crop trees. Seedlings and
saplings of algarrobo are vulnerable to overtopping and
smothering by weeds, brush, and fast-growing trees. Once
they have established themselves as dominant trees, other
trees in the stand probably have little effect on their growth.

Algarrobo made up 13 percent of the 10.3 m?ha of basal
area in a natural stand in the subtropical moist forest of
Puerto Rico (35). A 44-year-old plantation on a different site
in the same life zone averaged 14.7 + 1.2 m%*ha (author,
personal observation). No spacing or thinning guidelines
are given in the literature. Tentatively, planting at 3- by
3-m spacing should be followed in 12 to 15 years by a heavy
thinning once the trees have set their commercial bole
length. Opening to fairly wide spacing is not a danger be-
cause epicormic branches do not form. When 24 algarrobo
trees were measured, they had a mean crown-to-bole ratio
(mean crown diameter/d.b.h.) of 22.8 + 0.7 (author, personal
observation). Projecting from this ratio, 77 trees per hectare
could be carried to a final d.b.h. of 50 cm at harvest, assum-
ing circular crowns just touching and full stocking.

Damaging Agents.—Algarrobo has no serious insect or
disease problems. A weevil, (Rhinochenus sp.), which bores
through the pod and eats the seeds, was noted in Costa Rica
(12) and is probably also found in Trinidad and Tobago (23).
Three insects, Acanthoscelides sp., Hypothenemus buscki
(Hopkins), and Myelois decolor Zeller, were found feeding
inside algarrobo pods in Puerto Rico (24). An unidentified

insect in Trinidad and Tobago cuts twigs and small
branches from the tree after depositing eggs in them (23).
Leaf-cutter ants (Atta spp.) harvest newly formed (but not
mature) leaves (13). Algarrobo wood is highly resistant to
attack by the West Indian dry-wood termite, Cryptotermes
brevis (Walker) (36), but deadwood in the forest is eaten by
the wet-wood termites Nasutitermes costalis (Homgren) and
N. nigricepts (Haldeman) (24). Tested as pilings, algarrobo
had little resistance to marine borers in Hawaii (7) and
North Carolina (6). Compared with 39 other species of trop-
ical hardwoods in Venezuela, algarrobo ranked among the
most durable in each case when challenged with 4 species of
wood-rotting fungi (31). Tests of untreated stakes indicated
that this wood is durable in the ground (19). However, the
heartwood of the majority of trees from Guayana was not
durable when inoculated and incubated with a white-rot
fungus and only moderately durable when incubated with a
brown-rot fungus (6). The species is listed as being suscepti-
ble to breakage during hurricanes (34).

SPECIAL USES

Algarrobo is primarily a timber tree, but it has many
other uses as well. The heartwood seasons to a russet or
reddish-brown color with darker streaks; the sapwood is
white, gray, or pinkish in color (5, 6) and tends to be rela-
tively thick. The wood is sometimes difficult to season and
suffers slight to considerable loss due to check and warp (5,
18). There is a 4.5-percent radial and an 8.5-percent tangen-
tial shrinkage of the wood while drying (5). Algarrobo wood
is very heavy; specific gravity averaged 0.70 g/cm? in
Guayana (5), 0.89 g/em?® in Guadeloupe (25), 0.77 g/em?® in
Brazil (26), and 0.84 g/cm?® in Puerto Rico (18). The wood is
strong, hard, and tough. Bending strength, modules of elas-
ticity, and crushing strength are listed as 2,140 kg/cm?,
162,000 kg/cm?2, and 880 kg/cm?, respectively (25). Algar-
robo is moderately difficult to saw and machine and difficult
to plane (5). It glues well, will bend well after steaming,
finishes fairly well, and will hold screws without splitting
(18). The wood is well suited for the manufacture of tool
handles and some sporting equipment, steam-bent furni-
ture and boat parts, flooring, and stair treads. Other uses
include furniture, turnery and craft items, interior trim,
beams, and railroad ties (5, 18, 37). The species is recom-
mended for decorative veneer (32), and the wood can also be
used as a source of hardwood pulp (26) and for firewood and
charcoal.

Algarrobo finds some use as an ornamental and shade
tree in yards, parks, and streets. Drawbacks for these uses
are that the heavy, hard pods have broken car windshields
as they fall, and if the fallen pods break, thiey emit an un-
pleasant odor (16). The species is used occasionally for coffee
shade (4). The powdery pulp surrounding the seeds is edible
and often eaten by children, although it has an odor that
may be considered offensive (4, 17, 23). The pulp—-plain,
toasted, or fermented—is used to make a drink (4, 11, 16).
The powdery pulp contains 3.2-percent sugar, 1.1-percent
fat, and 35.8-percent crude fiber (11). The pods are not eaten



by cattle or goats, but if the seeds and pulp are removed and
ground, they are readily consumed by livestock (33). The
leaves are not eaten. A gum or resin called South American
copal, exuded by the trunk and the roots, is used in the
manufacture of varnish and incense (17). A bark infusion is
used in folk medicine as a laxative, and the fruit pulp is used
as an antidiarrheal agent (16).

GENETICS

The genus Hymenaea contains 17 species; 16 are neotrop-
ical and 1 African (15). Hymenaea courbaril has been di-
vided into five varieties: H. courbaril var. courbaril occupies
most of the range and four varieties of H. courbaril (var.
altissima, var. longifolia, var. stilbocarpa, and var. villosa)
are all confined to central and south central Brazil (15).
Nearly all trees flower every year and contribute to the
pollen pool, but later many of the trees abort their develop-
ing pods for unknown reasons. Algarrobos are probably self-
incompatible (13).
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