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Ormosia krugii Urban, called palo de matos in Puerto Rico, 
peronia in the Dominican Republic, bois nan-non in Haiti, 
angelin batard in Martinique and Guadeloupe, and 
malcaconier in Dominica, is a medium-sized evergreen tree 
that reaches 20 m or more in height and 60 to 90 cm in d.b.h. 
at maturity (fig. 1). The large, pinnately compound leaves, 
bearing leaflets with prominent lateral veins, serve as use¬ 
ful characteristics for field identification. 
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Palo de matos is endemic to the Caribbean 'fllands’f fig. 
2). It grows naturally in Hispaniola (1, 26), Puerto Ricu^l), 
Guadeloupe (18), Martinique (20), and Dominoed* (2). It is 
notably absent from the smaller islands of the Lesser Antilles 
situated between Puerto Rico and Dominica. 

Figure 1 .— Palo de matos (Ormosia krugii Urban) shown growing 

in the Luquillo Mountains of Puerto Rico. 

Peter L. Weaver is a research forester at the International 
Institute of Tropical Forestry, U. S. Department of Agriculture, 
Forest Service, Rio Piedras, PR 00928-2500, in cooperation with 
the University of Puerto Rico, Rio Piedras, PR 00936-4984. 

Figure 2.- Shaded areas and dashed line represent the native 

range of palo de matos (Ormosia krugii Urban) in the 

Caribbean: Hispaniola, Puerto Rico, Guadeloupe, 

Dominica, and Martinique. 

Climate 

In Puerto Rico, palo de matos grows in the following life 
zones sensu Holdridge (19): the subtropical moist forest, the 
subtropical wet forest, the subtropical rain forest, and the 
subtropical lower montane wet forest (17). Rainfall in these 
forest types ranges from 1500 to 4000 mm/yr with mean an¬ 
nual temperatures fluctuating between 20 and 24 °C (6). 
Rainfall throughout the range of palo de matos is similar to 
that of Puerto Rico. Frosts do not occur within its range. 

Soils and Topography 

In the best sample of Dominica’s lower montane rain for¬ 
est in the Layou Valley, palo de matos grows in “yellow earth” 
soils on well-sheltered, gently undulating terrain (2). In the 
Luquillo Experimental Forest (LEF) of northeastern Puerto 
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Rico, palo de matos grows mainly on acid clay soils classified 
as Ultisols and Inceptisols. Although the species grows on 
all topographic positions, it is most common on slopes and 

ridges (11). 

Associated Forest Cover 

In Puerto Rico, palo de matos grows in humid to wet mon¬ 
tane forests. A 4-ha sample of 3,140 trees measured in the 
LEF during 1946 contained 127 palo de matos stems greater 
than 4 cm in d.b.h., or 4.0 percent of the total (5). Among the 
30 most common species recorded, palo de matos ranked 12th 
in stem density and 4th in both basal area and volume. For 
trees larger than 25 cm in d.b.h., however, palo de matos 

was less common (28, 36). 
An inventory of areas with commercial forestry potential 

in Puerto Rico, now covered mainly by secondary forests, 
showed that palo de matos comprised less than 1.0 percent 
in each of three categories: sampled trees, total basal area, 
and total volume (4). A separate inventory in the Toro Negro 
Forest showed that palo de matos, with 0.3 percent of all 
trees, contained 1.2 percent of the basal area and 2.1 per¬ 

cent of the volume (3). 
The major tree associates for palo de matos in Puerto Rico 

and Dominica are given in table 1. Palo de matos grows in 
association with species found in primary and secondary for¬ 
ests. 

LIFE HISTORY 

Reproduction and Early Growth 

Flowering and Fruiting.— Palo de matos flowers have 

a short stalk and are borne on panicles measuring from 15 

to 30 cm in length (21). The brown, hairy, bell-shaped calyx, 
about 1.0 cm long, contains unequally pointed teeth. The 
petals are dark violet and each is about 1.6 cm long. They 
have a broad, rounded standard that is spotted with white 
or yellow, two wings, and two keel petals. The pistil, about 
1.6 cm long, has a flattened, brown, hairy one-celled ovary 
and a slender, curved style. There are 10 separate and un¬ 
equal stamens. Palo de matos flowers from September 
through December in the LEF (16, 21). 

Fruits are borne during many months (16), particularly 
from May to November (21). The brown pods are 1.6 to 2.0 
cm wide, slightly keeled, and long and pointed at the ends; 
they include the calyx at the base (21). 

Seed Production and Dissemination. — Each palo de 

matos pod contains from one to five seeds that are rounded 
but slightly flattened. The seeds, red with one or more black 
spots, fall below the parent tree and are useful for species 
identification. 

In the late 1940’s, several studies were initiated in Pu¬ 
erto Rico with palo de matos seeds (23). Seeds averaged 1,365 
per kilogram, with 24-percent moisture content. Recent work 
confirmed earlier results: the mean weight for 180 air-dried 
seeds sampled was 0.72 ± 0.01 g per seed, or 1,390 seeds per 
kilogram. 

Seedling Development. — Seed germination is hypogeal 

(13,14). The first pair of leaves produced by palo de matos is 
simple and opposite; alternate, compound leaves develop 
later. Both seedling leaves (13) and mature leaves (32) are 
illustrated in dichotomous keys used for the identification of 
tabonuco forest plants. 

Palo de matos has a hard seedcoat, which delays germi¬ 
nation. In Puerto Rico’s earliest tests, a sample of 200 palo 
de matos seeds yielded 11-percent germination after an av¬ 
erage lapse of 60 days (23). During the late 1960’s, five addi¬ 
tional comparative germination tests were conducted (14). 

Table 1.— Major tree species growing with palo de matos (Ormosia krugii Urban) 

Principal 

Country Location Elevation Rainfall associated species Source 

- Meters - mm /yr 

Dominica Upper Layou Valley 275-425 -4000 Dacryodes excelsa 

Sloanea truncata 

Sterculia caribaea 

Tapura antillana 

(2) 

Puerto Rico Cutover tabonuco 450 -3300 Guettarda valenzuelana 

Miconia tetrandra 

Tabebuia heterophylla 

(39) 

Tabonuco slope 570 -3000 D. excelsa 

M. prasina 

Prestoea montana 

(39) 

Rio Grande 420-600 3300 Cecropia peltata 

D. excelsa 

Sloanea berteriana 

(11, 12) 

Sabana 8 180-360 2300 Alchornea latifolia (11, 12) 

Didymopanax morototoni 

T. heterophylla 
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Chlorox-sterilized1 seeds treated with Rhizobium bacteria 
and planted in sterile moss gave the best results, with a 36- 
percent rate of seedling production after 1 month. Investiga¬ 
tors concluded that biochemical digestion of the hard seed- 
coats by Rhizobium greatly aided water uptake and sprout¬ 
ing. Another test conducted with untreated seeds in 1992 
showed that the first seed germinated within 20 days, and 
30 percent of the seeds germinated within 60 days.2 

Direct seeding of palo de matos was tested near St. Just, 
Puerto Rico, using 4 seeds per spot in a total of 60 spots.3 
Germination and early growth, first observed after 6 months, 
occurred in 22 percent of the 60 spots. All seedlings were 
less than 8 cm high. The results were considered poor, and 
direct seeding of palo de matos was not recommended as a 
method for planting. 

In another study, 50 seedlings of palo de matos were 
planted at St. Just.4 After 3.5 years, the saplings averaged 
about 2 m in height. After 7 years, they were about 6 m high 
and 5 to 8 cm in d.b.h. After 10 years, the trees averaged 9 m 
in height and 8 cm in d.b.h. The results demonstrate that at 
St. Just, at least through the first 10 years, palo de matos 
did not appear to be a fast-growing species. In comparison, a 
recent study of seedlings in a Rio Piedras nursery gave 
slightly better results. Numerous seedlings averaged 10 to 
15 cm in height within 50 days.2 After 4 months, however, 
none of the seedlings exceeded 18 cm. 

Palo de matos seedlings have been the subject of several 
ecological studies. In one experiment, a comparison was made 
between normal seedlings and those with excised drip tips 
after saturating both with water. Seedlings with normal drip 
tips lost less calcium, magnesium, and zinc in leaching ex¬ 
periments than those with excised drip tips (13). In another 

study, the photosynthetic rate of 30 seedlings was found to 
be midway between that of Sloanea berteriana Choisy, a 
tree species considered to be primary, and Cecropia peltata 
L., a rapid-growing, early secondary species (13). 

Photosynthesis experiments showed that palo de matos 
seedlings placed in low light intensities did not grow past 
the 2-leaf stage in more than 8 months, whereas those placed 
in higher light intensities grew as many as 12 leaves (13). 
These results suggest that the seedlings may benefit from 
previously disturbed, or “successional” habitats, but that they 
are also capable of surviving in deep shade for long periods. 

Vegetative Reproduction.— Palo de matos sprouts vig¬ 
orously in secondary forests (21). Vigorous sprouting was also 
observed for trees that were either snapped or uprooted dur¬ 
ing Hurricane Hugo (38). 

Sapling and Pole Stage to Maturity 

Growth and Yield. — Data on tree growth are available 
from several permanent plots in the tabonuco forest of the 
LEF. Measurements spanning 5 years on 47 dominant and 
codominant trees showed an average d.b.h. increment of 0.68 
cm/yr (table 2). Measurements spanning 18 to 30 years 
showed that the mean annual d.b.h. growth for all trees 
sampled was concentrated between 0.37 and 0.51 cm/yr (table 
2). These data were collected during a period when the 
tabonuco forest was recovering from Hurricane San Cipriano 
(10). Both the short- and long-term growth rates for palo de 
matos are more rapid than for most other tree species in the 
tabonuco forest (39). 

Rooting Habit.— The root tips of mature palo de matos 

Table 2.— Comparative growth data for palo de matos (Ormosia krugii Urban) in Puerto Rico 

Plots Elevation 

Trees 

sampled Duration 

D.b.h. 

growth Source 

- Meters - No. Years cm tyr 

Cutover tabonuco 450 6 30 0.10 * (39) 

Rio Grande 420-600 18 18 0.38 f (12) 

Sabana 8 180-360 59 18 0.51 t (12) 

Tabonuco slope 570 21 30 0.37 * (39) 

Several 300-600 47 5 0.68? (35) 

* All trees greater than 4 cm in d.b.h. 

t Trees greater than 10 cm in d.b.h. 

t Codominant and intermediate trees combined from several plots in size classes greater than 4 cm 

in d.b.h. 

4The use of trade or firm names in this publiction is for reader 

information and does not imply endorsement by the U. S. 

Department of Agriculture of any product or service. 

2Parrotta, John. Research Forester, International Institute of 

Tropical Forestry, P.O. Box 25000, Rio Piedras, PR 00928-2500. 

3IITF management file 784, June 15, 1945; information 

available from the International Institute of Tropical Forestry, 

P.O. Box 25000, Rio Piedras, PR 00928-2500. 

TITF management file 1293, August 15, 1944; address as in 

footnote 3. 
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trees in the LEF exhibit both well-defined ectotrophic myc- 

orrhizae and bacterial nodules (14, 15). Given that palo de 

matos is a legume, it is suspected that the bacteria fix nitro¬ 

gen. 

Reaction to Competition —Palo de matos has been de¬ 

scribed as common in secondary forests (21). Results from 

autecological studies have indicated, however, that palo de 

matos has several of the attributes of a primary species (14, 
33). The tentative classification as primary was derived by 

comparing the survival of palo de matos seedlings and un¬ 

derstory trees in a closed forest, its seed size, and the spe¬ 

cific gravity of its wood with the same characteristics of other 

species that reach the canopy in a tabonuco forest. The com¬ 

posite score for palo de matos, based on the mean of its scores 

for all factors, ranked it as the 7th most primary of the 29 

species tested. The scale ranged from 1 (most primary) to 29 

(most secondary) for the 29 species studied (33). 
The size-class distribution of palo de matos trees in Pu¬ 

erto Rico’s tabonuco forest followed a reverse J-shaped curve: 

73 trees between 4 and 10 cm in d.b.h., 38 between 10 and 

20 cm, 13 between 20 and 30 cm, and 1 tree each in the 30- 

to 40-, 40- to 50-, and greater than 50-cm d.b.h. classes (5). 

Another independent survey of trees and saplings in the same 

forest near the El Verde Field Station confirmed the results 

of the above study (14). Reversed J-shaped distribution pat¬ 

terns are associated with primary tree species. 

Data from two permanent plots in the tabonuco forest may 

provide insights into palo de matos’ reaction to competition. 

In 1946, 14 years after the passage of Hurricane San 

Cipriano, palo de matos accounted for 1.8 percent of the stems 

and 3.6 percent of the basal area in both stands combined 

(29). By 1976, the palo de matos’ proportion of stems and 

basal area had changed to 1.7 and 4.3 percent, respectively. 

About 75 percent of the stems originally tallied in 1946 sur¬ 

vived to 1976. Moreover, ingrowth into the smallest d.b.h. 

class averaged six stems per hectare. This indicates a capac¬ 

ity not only to persist, but also reproduce, in a forest recov¬ 

ering from past hurricane disturbance. 

Ecological studies have also been conducted with palo de 

matos trees. A comparison of leaf stomata showed that palo 

de matos contained a low number of stomata compared to 

other species in the tabonuco forest (9). Pore size, however, 

was at the median for the species sampled. The biomass and 

chemical content of palo de matos fruits, leaves, branches, 

wood, and bark have been reported in two separate studies 

(29, 31). Other investigators conducted in situ determina¬ 

tions of root respiration rates (27); carbon values in seedling 

leaves, stems, and roots (25 ); and the effect of gamma radia¬ 

tion from a cesium source on palo de matos seedlings (14). 
Damaging Agents — The wood of palo de matos is very 

susceptible to attack by dry-wood termites (40) and is prob¬ 

ably susceptible to marine borers (22 ). Moreover, Megalopyge 

krugii cocoons were reported as being abundant on palo de 

matos tree trunks (24). It was presumed that the caterpil¬ 

lars fed on the foliage. 

After the passage of Hurricane Hugo in September 1989, 

field observations of palo de matos at El Verde to the lee¬ 

ward of the storm trajectory in the LEF showed that 50 per¬ 

cent of the trees surveyed had been defoliated (38). More¬ 

over, 33 percent of the trees suffered branch damage, 20 per¬ 

cent had snapped trunks, 11 percent had uprooted stems, 

and 7 percent died (38). After the storm, palo de matos was 

one of the slowest tree species to refoliate. 

During the testing of arboricides, a 5-percent solution of 

2,4,5-T5 mixed with a low volatile ester in diesel oil was ap¬ 

plied to girdled trees of several species in the LEF (34). Mor¬ 

tality ranged from 61 to 100 percent. All 14 of the palo de 

matos in the study were killed, indicating that the species is 

susceptible to arboricide treatment. 

SPECIAL USES 

Palo de matos, with a specific gravity of 0.50 g/cm,3 is a 

medium weight, somewhat coarse-textured wood (22). Its 

yellowish sapwood is not distinct from the salmon-colored 

heartwood, which contains occasional dark streaks. 

The air-drying of palo de matos is slow with a moderate 

amount of degrade: moderate bow; slight cup and twist; and 

very slight crook, surface checking, and end splitting (22). 

Its wood works easily in machining operations. Planing, shap¬ 

ing, and sanding are considered good; turning, boring, and 

mortising, however, are only fair because of a tendency for 

the wood to crush and tear. Palo de matos has good resis¬ 

tance to screw splitting and probably takes and holds nails 

well. The species finishes and polishes satisfactorily but re¬ 

quires considerable sanding before varnish is applied. 

During the formulation of the earliest management plans 

for the LEF, palo de matos was selected as a potential tim¬ 

ber species (37). Historically, however, the wood has been 

used chiefly for fuel. Given its attractive appearance after 

finishing, palo de matos should be suitable for furniture, mill- 

work, interior and exterior construction, crates, general car¬ 

pentry, and possibly utility veneer (22). 

Preservative treatments using a cold soak in 

pentachlorophenal5 mixed with diesel oil for 5 days were used 

to test the durability of treated palo de matos fenceposts 

against untreated controls. Solutions in 5- and 10-percent 

pentachlorophenol increased the average life of fenceposts 

by 6 and 14 years, respectively (8). 

GENETICS 

Palo de matos is the northern-most species of the genus 

Ormosia, which is widespread in South America, especially 

in the Amazon Basin (14). Ormosia dasycarpa Bello, non 

Jacks is a reported synonym (18). Both the nuclear volume 

of shoot apices (20) and DNA in leaves (7) have been reported 

for palo de matos in the LEF. 

5No longer manufactured or sold in the United States. 
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NOTE 

Pesticides are mentioned in this paper for information only; this does not imply that their use is recommended. All pesticides must be 

registered by appropriate State and/or Federal agencies before they can be used. Pesticides can be injurious to humans, domestic animals, 

desirable plants, and fish or other wildlife if they are not handled or applied properly. Use all pesticides selectively and carefully. Follow 

recommended practices for the disposal of surplus pesticides and pesticide containers. 
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