Pterocarpus officinalis Jacq.
Leguminosae Legume family
Lotoideae Pea subfamily

Peter L. Weaver

Pterocarpus officinalis Jacq., called palo de pollo in Pu-
erto Rico, bloodwood in Guyana and Panama, and by nu-
merous other names throughout its extensive range, is an
evergreen tree that reaches 40 m in height and 60 to 90 cm
in diameter at breast height (d.b.h.) at maturity (35, 57).
Bloodwood’s large, narrow, sinuous buttresses (figs. 1, 2) aid
identification in the field. Other useful identifying charac-
teristics are: very light wood; dark-red latex that exudes from
cuts in the bark; large, alternate, odd pinnate leaves; and
flat, round, winged seedpods (35). Bloodwood grows mainly
in coastal wetlands including freshwater and brackish

Figure 1.— A bloodwood (Pterocarpus officinalis Jacg.) tree in a
coastal wetland near Dorado, Puerto Rico (photo by
John Parrotta).
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swamps, on the landward side of mangroves, and along
streambanks.

Bloodwood was partitioned into two subspecies in a revi-
sion of the genus Pterocgrpus: P. officinalis Jacq. ssp.
officinalis and P. officinalis Jacq. ssp. gilletii (54). This re-
port does not contain information about the subspecies
gilletii.

HABITAT

Native Range

Bloodwood grows from 20° N. (46) to 2° S. latitude (54) in
the neotropics. It occurs mainly in coastal and interior wet-
lands throughout its range: southern Mexico and Central
America, and the northern part of South America (4, 35); the
Caribbean Islands of Jamaica (1), Hispaniola including Haiti
(6) and the Dominican Republic (41), and Puerto Rico (3, 22,
43); and the Lesser Antllles including Guadeloupe and

Figure 2.—Distinctive buttresses of a bloodwood (Pterocarpus
officinalis Jacqg.) tree in a coastal wetland near
Dorado, Puerto Rico (photo by John Parrotta)



Martinique (8, 21, 59), Dominica (8, 23, 59), the small island
of Marie Galante (59), St. Lucia (8, 59), St. Vincent (59), and
Trinidad and Tobago (7, 37, 38, 62) (fig. 3).

In continental areas, bloodwood grows from southeast-
ern Mexico (46), Honduras (9), Costa Rica (26), Panama (58),
and northern South America including Colombia (47), Ven-
ezuela (42), Ecuador (34), Guyana (16, 44), Suriname (32),
French Guiana (5), and the estuary of the Amazon River south
along the coast to 45° W. longitude in the state of Maranhao,
Brazil (9, 54, 57). Bloodwood has also been introduced in
Cuba and southern Florida (35).
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Figure 3.—Shaded areas represent native range of bloodwood
(Pterocarpus officinalis Jacq.) in the Caribbean Basin
and in Central and South America.

Climate

In Puerto Rico, bloodwood grows in the subtropical moist
forest, subtropical wet forest, and subtropical rain forest life
zones (18, 25).Rainfall in these forest types ranges from 1600
to 4000 mm/yr with mean annual temperatures between 20
and 24 °C (12). Bloodwood also grows in the tropical moist
forest life zone in Costa Rica (57).

The mean annual rainfall and temperature throughout
bloodwood’s range are similar to those of Puerto Rico.
Bloodwood is one of five species in the genus Pterocarpus
that is classified as a “rainforest or evergreen forest species”
(65), meaning that it has adapted to wet climates or condi-
tions. Bloodwood grows only in frost-free areas.

Soils and Topography

Bloodwood grows in periodically flooded coastal wetlands
but is not confined to that habitat (5). In Puerto Rico, the
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species is found in at least 15 different locations totaling 240
ha (3) mainly in coastal freshwater swamps and on the land-
ward side of mangroves where the saline content of the wa-
ter is low. The largest of these stands is located at the east-
ern end of the island near the city of Humacao.

The soils in Puerto Rico’s coastal bloodwood stands, often
designated as tidal swamps, are either clayey or sandy and
contain large amounts of organic matter (11). These areas
are underlain by coral, shells, and marl to varying depths.
Bloodwood also grows at a 350-m elevation in the Luquillo
Mountains along the streambanks of the Mameyes River and
its tributaries (35, 61). The montane soils are acid clays clas-
sified as Ultisols (11).

Bloodwood also grows on coastal and riverine lowlands in
several other areas. In Jamaica, it is rare in swamps from
sea level to a 175-m elevation (I). In Costa Rica, it is found
in riverine mangrove forests situated on alluvial sediments
(49). In Ecuador, bloodwood grows in coastal wetlands (13)
and in ravines in low mountainous areas near the coast (34).
In southern Mexico and throughout Central America, it is
found in low areas periodically inundated by running or
standing water (26) but is also occasionally found on hill-
sides (51). In Guyana, bloodwood grows along river courses
60 km from the coast (44) and in river floodplains with high
water tables (53). In Trinidad, bloodwood grows in pure
stands where water depths vary from a few centimeters to a
meter (5). In Dominica, bloodwood is found in several coastal
wetlands and in riparian areas at elevations as high as 60 m
above sea level (27).

Bloodwood grows in freshwater wetlands (3, 15). It also
grows in wetlands where salinities are low (22, 49) and even
tolerates seasonal changes in saline content (5). Soil pH’s
measured in the Bush Swamp Forest in Trinidad were in
the range of 6.0 to 6.4 and varied slightly by season (5). Dis-
solved oxygen and nutrient levels of the wetlands increased
in June and July and were probably correlated with renewed
flooding of the swamp at the beginning of the wet season.
The levels of total iron, phosphates, and silicates were slightly
higher in a Trinidad swamp forest than in nearby mangrove
swamps (5). Moreover, the soils in these wetlands were an-
oxic during part of the year.

Soil bulk densities in five wetlands where bloodwood grows
in Puerto Rico were variable, ranging from 0.22 to 0.90 g/
cm® (2, 3). Soil organic matter contents in the same wetlands
varied from 16.9 to 56.5 kg/m? to a depth of 54 cm. Soil or-
ganic matter in wetlands where bloodwood grows exceeds
that in adjacent dry land forests.

Associated Forest Cover

The most common species associated with bloodwood in
the Caribbean Basin and in continental forests are shown in
table 1. Certain species appear as regular associates of
bloodwood despite the distances among the sites: Annona
glabra L., Carapa guianensis Aubl., Symphonia globulifera
L.f., and Virola surinamensis (Rol.) Warb. These regular as-
sociates are well adapted to periodically flooded coastal wet-
lands. The most abundant understory species on many sites
are ferns. In Puerto Rico, Acrosticum aureum L. and A.
danaefolium Langsd. & Fisch reach 3 to 4 m in height in



Table 1.— Major tree species growing with bloodwood (Pterocarpus officinalis Jacq.).

Country

Locality

Principal associated species

Source

Colombia

Costa Rica

Dominica

French Guiana

Guadeloupe

Guyana

Panama

Puerto Rico

Trinidad

Venezuela

Lower Magdalena River floodplain

Narino

Talamanca

Northern coast

Swamp forest south of Cayenne

Coastal lowlands

Mora forest floodplain

North coast Mora forest

North coast swamp forest

Changuinola

Darien swamp forest, riparian forest

Coastal lowlands

Humacao river plain

Luquillo Mountains

Nariva Swamp

Swamp forest

Orinoco delta

Bombax aquaticum
Symphonia globulifera
Virola surinamensis
Mora megistosperma

Carapa guianensis
Pentaclethora macroloba
Tabebuia rosea

Annona glabra
Chimarrhis cymosa
Sapium caribeum
Simarouba amara

Bombax aquaticum
Carapa guianensis
Euterpe oleraceae
Symphonia globulifera
Virola surinamensis
Calophyllum brasilense
Eugenia ligistrina
Inga laurina

Pavonia scabra
Symphonia globulifera

Mora excelsa
Pentaclethora macroloba
Carapa guianensis
Macrolobium bifolium
Mora excelsa
Symphonia globulifera
Couratari sp.
Macrolobium bifolium

Carapa guianensis
Pentaclethora macroloba
Tabebuia rosea
Astrocaryum standleyanum
Carapa guianensis

Mora oleifera

Pachira aquatica

Prioria copaifera

Swartzia panamensis
Tabebuia pentaphylia

Andira inermis
Annona glabra

Bucida buceras
Calophyllum brasilense
Ficus citrifolia

Clusia rosea
Drepanocarpus lunatus
Roystonea borinquena
Andira inermis

Cordia borinquensis
Inga laurina

Prestoea montana

Annona glabra
Calophyllum lucidum
Symphonia globulifera
Virola surinamensis
Bactris major

Carapa guianensis
Hirtella racemosa
Roystonea oleraceae

Bombax aquaticum
Euterpe sp.
Manicaria saccifera

(5)

(30}
(29)

(5,27)

5)
%)

(5)

(53)

19

(19)

(29)

(40, 50)

(3, 20, 24)

(22)

(3, 61)

(%)

(7

(5, 42)




several wetlands where bloodwood predominates (2).

Bloodwood stands measured in Puerto Rico showed high
basal areas for all trees 210 cm in d.b.h. Typical basal areas
on small, 0.1-ha plots ranged from 2.5 to 5.2 m?, with most
values greater than 4.0 m2 (3).

LIFE HISTORY

Reproduction and Early Growth

Flowering and Fruiting.—Flowers are borne at the
base of leaves in clusters (panicles or racemes) that mea-
sure 6 to 15 cm in length (35). The fragrant, loosely arranged,
short-stalked flowers contain the following parts: a bell-
shaped calyx 0.6 cm in length composed of 5 unequal, short-
pointed teeth; 5 yellow petals on narrow stalklike bases that
measure 1.25 cm in length; a broad, rounded standard that
is tinged with red to dark red along with 2 wings and 2 keel
petals; 10 stamens about 0.8 cm in length, united into a tube;
and a pistil more than 0.8 cm in length composed of a flat-
tened, 1-celled ovary and a short, slender style. Flowering
occurs from February to September in Puerto Rico (3, 35)
and during July and August in Jamaica (1).

The seedpods, short stalked with the calyx at the base,
are oblique to asymmetrical with a few prominent veins. They
are green when immature, turning dark brown later. The
seedpods contain a wing around the edge, each bearing a
single seed. Fruiting in Puerto Rico occurs from March
through November (3, 35); in Trinidad, during May (38); in
Dominica, from April to November (5, 27); and in Jamaica;
from July to September (1).

Seed Production and Dissemination.— The winged
fruits of bloodwood fall from parent trees into the surround-
ing wetlands where, during episodes of periodic flooding, they
may be disseminated throughout the swamp. The fruits of
bloodwood trees growing in riparian areas may drop into
the water and may be transported considerable distances
downstream or to the ocean (2).

Seedling Development.— Germination of bloodwood
seeds is hypogeal (27). The seedlings are cryptocotylar, that
is, characterized by the cotyledons remaining in the testa
after germination (17).

Three sowing tests conducted in Puerto Rican nurseries
during the mid-1940’s showed an average time lapse of 40
days before germination began (36). The first leaves pro-
duced are simple rather than compound. Two recent germi-
nation tests yielded variable results. In the first, 300 seeds
were placed on the soil surface of a nursery bed in Rio
Piedras, Puerto Rico, immediately after collection. The seeds
were watered regularly and took 40 days to germinate; how-
ever, only 10 percent of the seeds germinated. Seedling height
after 75 days was usually between 15 and 20 cm, with one
seedling 35 cm tall. In the second test, conducted in the
Luquillo Mountains with a different seedlot, 95 percent of
the seeds germinated under field conditions.!

Within shaded wetlands, the seeds may germinate directly
on the soil surface or while floating in debris on the surface
of shallow floodwaters (3). Rooting, however, does not occur
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in water greater than 3 or 4 cm deep (5). In areas with peri-
odic flooding, the seedlings may root when the water level
subsides and they make contact with the soil surface.

Slightly elevated surfaces, free from flood waters yet with
sufficient soil moisture, provide favorable sites for establish-
ment. Sites with low salinity and partial shade provide the
best conditions for growth (3). Stands of uniform-aged
bloodwood in Puerto Rican swamps suggest that massive
establishment occurs only with optimal conditions of soil
moisture, low water and soil salinity, absence of floodwa-
ters, and a lack of disturbance in successive years (2).

Seedling density of bloodwood varies according to
microsite and may be very high in areas with favorable con-
ditions. Seedling counts in 5 different Puerto Rican stands
varied from zero to 275 per square meter (3). In Dominica, a
count of seedlings in the riparian areas along the Woodford
Hill River showed more than 80 seedlings in a 1-m? plot (27).
Two plots of similar size along the Picard River contained
140 and 151 seedlings.

Vegetative Reproduction.— Bloodwood produces root
sprouts that occasionally grow into new stems (5). This type
of sprouting in Guadeloupe (5), in Dominica (27), and in Pu-
erto Rico (3) was attributed either to past hurricane damage
or to cutting.

The vegetative reproduction of bloodwood and some of its
arborescent associates allows it to occupy swamp habitats
characterized by extremes in water levels. Flooding precludes
most herbaceous plants during part of the year, and deep
shade from sprouting trees limits the space for herbaceous
plants with similar adaptations (5). Bloodwood’s vegetative
reproduction may offer it a means to continuously occupy
some wetlands where seed germination in the soil would be
limited to exceptionally dry years.

Sapling and Pole Stage to Maturity

Growth and Yield.—The largest bloodwood recorded in
Puerto Rico measures 274 cm in d.b.h. and 20.5 m in height
and has a crown spread of 6.9 m.? In general, however,
bloodwood does not grow to a large size in Puerto Rico.

Growth rates for bloodwood are unavailable in Puerto
Rico. Height and d.b.h. growth, however, are presumably
rapid given the exceptionally light weight of the wood.

Rooting Habit.— Root development in most habitats is
controlled by high water tables (53) that limit root penetra-
tion into the soil (31). In Puerto Rico, the buttressed roots
may extend for 5 m or more along the surface of the ground
and reach a height of 5 m near the trunk (2). Root biomass,
estimated to a soil depth of 0.5 m in five Puerto Rican wet-
lands containing bloodwood, varied from 2.6 to 12.4 kg/m?
2, 3.

The formation of buttresses appears unrelated to wind
direction; however, the buttresses are probably important to
the survival of the trees by providing a platform that re-
duces toppling in the deep mud characteristic of coastal low-
lands. A study of the buttresses showed an association be-
tween their length and crown radius (distance from the trunk
to the edge of the crown), a relationship most notable with
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the branches immediately above the buttresses (31).

Pneumatophores, small, semicircular, winglike growths
arising from lateral roots, protrude from the soil at some
distance after the buttresses enter the soil surface (53). These
structures facilitate respiration during periods of flooding.

Reaction to Competition.—Bloodwood often grows in
nearly pure stands, especially where the water level fluctu-
ates considerably during the year. Only a few other tree spe-
cies are capable of surviving and growing under these condi-
tions. Bloodwood’s floating seeds, fast growth, capacity to
sprout, buttressed trunks, pneumatophores, and tolerance
of mildly brackish conditions are all adaptations that allow
it to survive and proliferate in a harsh environment. Its spe-
cialized adaptations allow it to escape competition from most
other tree species.

Bloodwood seeds are rejected as food by a wide variety of
seed-eating rodents dwelling in the Corcovado National For-
est in Costa Rica (28). Bloodwood seeds contain hypaphorine
that, when isolated and tested in experimental diets, dem-
onstrated its role as a feeding deterrent.

Damaging Agents.— At least four insects have been re-
corded on bloodwood in Puerto Rico: Ischnaspis longirostris
(Homoptera), Nasutitermes costalis (Isoptera), and
Frankliniella insularis and F. melanommata (Thysanoptera)
(39). These insects presumably consume the foliage. In
Dominica, Clusia rosea Jacq. and Ficus citrifolia Mill., both
called strangler figs, regenerate on bloodwood branches and
gradually engulf the host trees (27).

Humans have damaged several of the mangrove swamps
and coastal wetlands containing bloodwood throughout its
range. In Puerto Rico, the drainage of wetlands for produc-
ing sugarcane and other crops and for constructing build-
ings has considerably reduced the size of bloodwood stands
(3, 24). Moreover, runoff containing pesticides and fertiliz-
ers from surrounding croplands probably has had negative
effects on the wetland ecosystems.

Bloodwood stains easily during drying, decays easily, and
is susceptible to attack by dry-wood termites (35, 63). How-
ever, it is easily treated with preservatives (57).

SPECIAL USES

Although a few species of Pterocarpus in the Old World
Tropics are among the most commercially valuable cabinet
woods, tropical American species are mainly used locally (51,
52). Bloodwood is soft, comparatively weak, and very light,
with a specific gravity in the range of 0.30 to 0.36 g/cm?® (9,
35, 57). Pterocarpus has little normally developed heartwood
(51). Its sapwood ranges from whitish to pale yellow in color.
The color varies little from that of the heartwood except near
injuries where the area of the trauma is dark brown or pur-
plish (35, 51, 57).

Bloodwood has no distinctive odor or taste (48). It has a
medium to coarse texture, a straight to irregular grain, and
medium luster (10). The wood seasons well, finishes smoothly,
and is easy to work. Macroscopic and microscopic wood prop-
erties as well as physical and mechanical properties have
been reported (57).

Bloodwood is suitable for interior construction and plain

joinery, fish net floats, and inexpensive furniture (10, 35, 51,
52, 60) . In Guadeloupe, bloodwood is used for charcoal, boxes,
and plywood (5). It has also been suggested as a source for
paper (57) and plywood filler (9). Bloodwood was deemed
unsatisfactory, however, for the manufacture of matches be-
cause of its poor working qualities (14).

Formerly, the latex of bloodwood was exported from Co-
lombia to Spain under the name “dragon’s blood” for use as a
medicinal hemostatic and astringent (35, 52). It has also been
reported to be useful as a disinfectant (33). Bloodwood has
been also used as a honey plant by bees in coastal Guyana
(45). During the 1800’s in Puerto Rico, the buttresses of
bloodwood trees were fashioned into plates that were used
in panning for gold (35). Bloodwood trees have been planted
for shade and ornamental purposes in southern Florida and
Cuba (35). In Dominica, the parrot, Amazona arausiaca, con-
sumes the fruits (27).

GENETICS

Although 245 species have been described under the ge-
nus Pterocarpus (55), it is often cited with about 70 species
ranging from small to large trees (51, 52, 56). All species are
deciduous or evergreen; however, some that are native to
dry habitats are shrubby (55). A revision of the genus com-
pleted in 1972 reduced the number of species to only 20 (55).
These grow in tropical America, the Indo-Malesia and Pa-
cific region, and Africa, with the latter area containing the
greatest number of species (55).

Pterocarpus is well represented in the Americas from
Mexico to Argentina as well as in the West Indies. In the
revision of the genus, two subspecies of P. officinalis were
recognized (54): P. officinalis Jacq. ssp. officinalis in the
neotropics and P. offininalis Jacq. ssp. gilletii (De Wild) Rojo
in the riparian forests of Zaire. The African subspecies is
remarkable in that it is found inland from the mouth of the
Congo River and appears to be absent from suitable sites
along the coast (55).

Albino bloodwood seedlings have been seen occasionally
in Dominica (27) and at some sites in Puerto Rico, a condi-
tion that is probably due to infrequent mutations. Pterocarpus
draco L. is a synonym (35).
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