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I go from the woods into the cleared field:

A place no human made, a place unmade

By human greed, and to be made again.

Where centuries of leaves once built by dying
A deathless potency of light and stone

And mold of all that grew and fell, the timeless
Fell into time. The earth fled with the rain,

The growth of fifty thousand years undone

In a few careless seasons, stripped to rock

And clay - a “new land,” truly, that no race

Was ever native to, but hungry mice

And sparrows and the circling hawks, dry thorns
And thistles sent by generosity

Of new beginning. No Eden, this was

A garden once, a good and perfect gift;

Its possible abundance stood 1n it

As it then stood. But now what it might be
Must be foreseen, darkly, through many lives —
Thousands of years to make it what it was,
Beginning now, in our few troubled days.

— Wendell Berry
VIII, 1979
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Foreword

As part of USAID’s continuing efforts to address environmental degradation in
Haiti and in an effort to provide information on selected economically important tree
species, the Office of Economic Growth of USAID/Haiti funded this book: Bwa Yo:
Important Trees of Haiti.

Much of the information contained in this book has been a result of research and -
extension activities in agroforestry supported by USAID since 1981. Beginning with the
Agroforestry Outreach Project (1981-1987), through the Agroforestry II (1988-1992)
and presently, the Productive Land Use Systems (PLUS) Project, more than 63 million
trees have been planted as part of developing environmentally-sound farming systems
in Haiti. Today, over 250,000 farmers, approximately 35 percent of Haiti’s small
farmer’s, are reaping the benefits of the trees they planted since 1981. Most signifi-
cantly, this includes the conservation of fertile top soil and an increase in wood assets
as a store of value.

The efforts of several institutions are greatly appreciated for their contribution to
the information contained in this book and their continued commitment to improving
Haiti’s productive natural resources base: the Ministry of Agriculture Natural Resources
and Rural Development (MARNDR), the South-East Consortium for International
Development (SECID), Auburn University, International Resources Group (IRG), Pan
American Development Foundation (PADF), CARE, World Bank, and FAO.

It is our sincere hope that this book would serve as a valuable reference tool to all
those concerned with the critical role of trees in agricultural production and environ-
mental management in Haiti. ‘

Hyatt Abdul Wahab

Chief

Office of Economic Growth

US Agency for International Development/Haiti
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Introduction

Trees and their forest habitats have played a major role in creating a fertile envi-
ronment in Haiti. The ecological fabric that has nurtured the soil and supported life for
millennia gradually has been unraveled by human activities. As population growth and
economic development collide with the limits of a mountainous island, the makeup of
the tree population has been altered considerably, shifting toward those species that sup-
ply the daily needs of Haitians and their lifestyles. All other species are at risk, includ-
ing a significant number found only in Haiti or on the island of Hispaniola.

There is a collection of native and exotic species that plays an essential role in the
agricultural landscape. Several of the more important ones are included in Part I. This
selection was based primarily on their versatility, the amount of information available in
Haiti, and their economic value in the rural context. The group is biased toward the low-
to mid-elevation regions where most Haitians live. Such a selection may be considered
too narrow, because a much wider assortment of tree species is used regularly through-
out Haiti. Their exclusion in no way diminishes their value, as diversity and potential
economic benefits are essential safeguards for the future.

Part II compiles useful information of a more technical nature and covers a wider
range of species. It has always been difficult to find information about Haitian species,
because the amount of literature that has been published about them is limited and often
inaccessible. These chapters should serve as a useful reference tool to professionals
trained in both the basic and applied sciences. A reference section has been included for
those interested in studying these tree species in greater depth.

Variations of a perennial-based agricultural system are the most sensible of landuse
options for Haiti’s mountains. However, economic insecurity and political instability
combine to keep the land in a sort of flux with little time for rest and regeneration.
Forests and their trees develop their full potential only in situations where people are rel-
atively well-off and secure. In these situations, tree species are cultivated, provided that
they supply valuable products and services and require low establishment costs. The
species thus selected share many of the same attributes: tradition and myth, adaptabili-
ty, and utility.

Tradition and myth: In the world market of precious woods, Haiti has provided his-
torical contributions of mahogany (Swietenia mahagoni), logwood (Haematoxylon
campechianum), Spanish cedar (Cedrela odorata) and lignum vitae (Guaiacum offici-
nale). Parts of the forest that once covered Haiti’s mountains are now part of the world’s
wealth far from the country. Neither Haiti nor the rest of the world would be the same
without these species that have graced its heritage. '

However, beyond the rich texture and color of mahogany wood are the proverbs and
beliefs that enrich Haitian culture even today. Within the towering Spanish cedar and
giant mapou are a magic and a folklore that have sustained family customs for genera-
tions. The power of tradition, myth and heritage, extending beyond the realm of the sci-
entific perspective, defines in large part the role that trees play in society. A great many
species that would not be considered important in the economy of a developed nation
are an integral part of Haitian life.

- viii



Adaptability: Survival of a tree species requires a regeneration strategy and suitable
site conditions. As the land becomes disturbed and no longer favorable for the regen-
eration of native species, it is common for more hardy, often exotic, species to domi-
nate. Silvicultural interventions are often necessary to cultivate those species more sen-
sitive to environmental change. These measures might include various modes of artifi-
cial regeneration, site preparation and species mixing to manage light, nutrient and
moisture factors. In the absence of outside assistance, making use of these interventions
requires that the farmers sacrifice scarce resources that otherwise would be channeled
toward more lucrative and immediate returns (e.g., goats, pigs, corn and beans). Given
the resources and options available to rural Haitians, tree planting of many species, par-
ticularly those that require silvicultural inputs, is inadequate to meet the demands of
both production and conservation.

The ideal tree species for the Haitian farmer is one that “takes care of itself” (leve
pou kol). Simarouba (Simarouba sp.) and royal palm (Roystonea borinquena) are good
examples of such species. Fauna aid in the dispersal of seed of both species for regen-
eration away from the mother tree. Farmers transplant the volunteers or leave them
eventually to replace harvested trees. Both species are adapted to a wide variety of soils
and fill a range of niches in local farming patterns with their excellent forms. As sites
becomes more degraded, another group of tree species aids in restoring fertility. The
more useful of these species are non-native to Haiti and include mesquite (Prosopis
Juliflora), leucaena (Leucaena leucocephala ssp. glabrata), neem (Azadirachta indica),
and cassia (Senna siamea). These trees, filling the role of pioneer species and being a
component of improved fallows, are widely adapted, provide quick ground cover and
arrest the processes that deteriorate the most important resource available to the Haitian
farmer — the soil.

Utility: Living on the production of a hectare of land allows little consideration for
trees without immediate value to the household economy. Trees must provide myriad
goods and services. A tree’s failure to do so generally means its elimination, many times
in favor of other agricultural activities, mainly grazing and land clearing for annual
Crops.

Fruit trees, which provide a certain element of food security, as well as shade, fuel-
wood and lumber, are among the most important tree species. Mango (Mangifera indi-
ca), avocado (Persea americana), coconut (Cocos nucifera) and the Citrus group top the
list. Next in importance are the species that provide construction material. Together,
these form a key group that is surviving and playing a vital role in the peasant econo-
my. They provide a basic level of goods and services, grow fast enough, tolerate a fair
amount of disturbance, and are broadly adapted. The hope is that by better managing
these few species, we can begin to learn what will be required to conserve the rest.
Hispaniolan pine (Pinus occidentalis), the mangrove species, and the rare endemics are
all worthy in their own right and are in critical need of a national management plan.
Continued efforts to increase the productivity and value of tree products always will be
a priority if arboriculture is to remain a viable alternative to current patterns of land use.
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Figure 1.1 A large P, julilfora provides shade for a roadside market near Thomazeau.



1 Bayawonn

Species: Prosopis juliflora (Sw.) DC.

Family: Leguminosae - Mimosoideae

Synonyms: Acacia cumanensis Humb. & Bonpl. ex Willd., Algarobia juliflora (Sw.)
Benth. ex Heynh., Mimosa juliflora Sw., M. salinarum Vahl, Neltuma juliflora. (Sw.)
Raf., Prosopis bracteolata DC., P cumanensis (Humb. & Bonpl. ex Willd.) Kunth, P
dominguensis DC., P. vidaliana Naves

Common names: H - bayahonde (bayawonn), bayahonde frangais (bayawonn fran),
chambron, guatapana (gwatapana); RD - bayahon, bayahonda, bayahonda blanca,
bohahunda, vallahonda; C - chachaca, plumo de oro, guatapana, cambrén; PR - algar-
roba, aroma, mesquite.

Importance:  juliflora is valued for its tolerance of harsh, dry environments with soils
that are typically alkaline and saline. In areas of Haiti with environments such as these,
the tree provides shade, and is an important source of charcoal, timber, and fodder. It is
a natural silvo-pastoral species that is dispersed by animals who eat the nuiritious and
succulent pods, and its thorny, bushy nature tolerates browsing pressure. Once estab-
lished, the species is difficult to eradicate, formmg pure stands that are disclimax in
nature.

Taxonomy and Botanical Features: The variation in the species has fostered debate
about the true identity of the species. At least threg varieties of P, juliflora are recog-
nized by Burkhart (1976); others classify the species as a synonym of P, pallida (H. &
B. ex Willd.) HBK. (Little and Wadsworth, 1964; Wojtusik-et al. 1993). Taxonomy is
difficult because the species is highly variable, partly as a result of its self-incompati-
bility and octoploidy nature (8N=112), but also because P, juliflora has spread for cen-
turies with the travels and migrations of human settlement. This dispersal has given rise
to many closely related land races that are difficult to separate.

The variety in Haiti is recognized by its prostrate and spreading form as a seedling.
Green zigzag twigs, with a pair of thorns 2-3 c¢m long at the base of the leaf petiole,
support pinnate leaves with one or two pair of pinnae 10—15 cm long and narrow leaflets
6 mm wide. Flowers occur in pale yellow spikes 5—10 cm long, arising at the juncture
of the thorns and leaves. The pale yellow pods, up to 20 cm long and containing 10-20
round brown seeds, do not split open when ripe.

Distribution and Ecology: The species is believed to be the only one native to Central
America, ranging from Mexico to Peru and throughout the Caribbean (Stewart et al.,
1992). Little and Wadsworth (1964) list it as an introduced species from the continent,
though the species probably has been in the Caribbean since before recorded history.
Lee et al. (1992) postulate a Central American origin, though it could have spread into
the Caribbean from Venezuela during the first human migrations, It has become natu-
ralized in the dry regions of Africa and India, having been introduced there during the -
nineteenth century.

In Haiti, the species occurs primarily in the dry coastal regions, extending inland
where dry plains occur, as in the Cul-de-Sac, Gonaives, the Anse-Rouge coast, and the
Northeast. These are areas that probably were comprised of a higher diversity of species,
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4 Bayawonn

but have become dominated by Prosopis and Acacia as a result of land use practices and
changed soil conditions. Despite its reputation for adapting to a wide range of soils, the
species performs poorly on extremely rocky sites where Acacia tortuosa and cactus
grow. It 1s often the only tree species that can tolerate poorly drained, high pH (9.0+)
sodic soils. The species is uncommon in Haiti at elevations higher than 400 m or in areas
with annual rainfall amounts greater than 1000 mm.

Tree Characteristics: Very large trees with heights of 15 m and trunk diameters greater
than 1 m are found in Haiti. Most of the mature trees in Haiti have been pollarded, mak-
ing it difficult to measure natural crown diameters. Crown widths have been measured
up to 15 m. The tree is generally multi-stemmed, forking low when young (Fig. 1.2).
Eventually, a single stem dominates, reinforced in practice as the inferior stems are har-
vested for firewood and small poles. Coppice stems grow faster and more erect, favor-
ing a straight form that is ideal for construction material. On favorable sites, the tree is
often seen to be spreading clusters of coppice and root suckers that regenerate for
numerous harvesting cycles. The tree’s shallow and deep root systems are both exten-
sive. The common Creole name bayawonn is believed to be a corruption of the Spanish
vaya hondo, which means “ to go deep,” a reference to the extraordinary root system.

The main fruiting season of the species extends from May to November, though
pods are available throughout the year. There are 20,000-35,000 seeds kg™'. During
drought periods, the pods commonly are infested with insect larvae, particularly bruchid
beetles.

The heartwood is a dark red-brown that turns purplish upon exposure and contrasts
sharply with the white sapwood. Durability is dependent on stem age; while the heart-
wood is durable, stem wood comprised mostly of sapwood is highly susceptible to pow-
" der post beetles and decay fungi. The wood is moderately hard and heavy (sp. gr. 0.8)

-
N
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Figure 1.2 P, juliflora stands are managed near the home as livestock parks for shade,
feed, fuel and construction wood.
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with calorific values ranging 15.7-17.1 megajoules kg' at 14% moisture content
(Maxwell, 1985; Timyan, 1987).

Utilization: Mature stems of P, juliflora are used as a source of beams, door and win-
dow frames, posts, and railways ties in the dry areas of Haiti. Coppice stems generally
are made into charcoal or used for light construction that does not require durability.
The making of charcoal is the most lucrative method for converting young wood into a
marketable product, because demand is generally steady and reliable, and the wood
yields a high-grade charcoal (Fig. 1.3). Livestock relish the pods, which have a high
sugar and protein content. Pod production during the winter drought, January to March,
1s an important mainstay for cattle; they should only be fed ripe, yellow pods as the
green unripe ones are bitter and have little feed value. In areas of Peru, molasses and
other confectionery products are made from the pods; dried pods have been ground into
a meal as a dry land flour and mixed with water as a beverage (Little and Wadsworth,
1964). Options for the local production of concentrated poultry feed, largely comprised
of dried ground pods, are being considered in northeastern Haiti as an industry. The
proximate analysis of £ juliflora is shown in Table 1.1. The tree is an important honey
plant, with bees commonly being observed around the flower clusters.

Propagation: The species generally is raised from seed that requires scarification prior
to sowing. The simplest method for mass propagation is to immerse the seed in boiling
water, stir it for one to two minutes in the hot water taken off the boil, and then soak it
in cold water for 2-3 days. Nicking, filing, and sandpaper scarification of individual
seeds is tedious, but is recommended for research accessions.

Container volume is an important consideration for maximum early root develop-
ment and survival under harsh environments. Decomposable fiber containers, 15 cm x

Figure 1.3 P, juliflora is valued as a source of charcoal in Haiti, commonly made from
simple earthen kilns.
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Table 1.1 Proximate analysis (% dry weight) of P. juliflora, after G6h1(1975).

COMPONENT CRUDE CRUDE CRUDE CARBO- ASH Ca P
PROTEIN FIBER FAT HYDRATES
Fresh leaves (Sudan) 19.0 - 21.6 2.9 48.0 8.5 2.1 0.2
Fresh flowers (Sudan) 21.0 15.5 32 503 10.0 1.0 0.4
Pods (South Africa) 13.9 27.7 3.0 50.6 4.8 — —
Fruit pulp 7.7 12.0 0.6 774 2.3 — —
Seed (Sudan) 65.2 2.8 7.8 19.0 52 — —
Pod husks 4.3 54.3 0.6 374 . 3.4 — —

15 cm x 30 cm, have been used successfully on an experimental basis in Haiti (Dupuis,
1986a; Lee et al., 1992). The major drawback is the cost involved in preparing the deep
holes properly to avoid J-rooting. Furthermore, complete weed control one season prior
to field establishment is recommended to build up soil moisture reserves on arid sites.
No serious pests are associated with the species in containerized nurseries (Josiah,
1989). Two-year-old stumps, with basal diameters 1.5-2.5 cm and roots 25 cm long,
also have been used in arid zones (Lamprecht, 1989).

Vegetative methods for the species have been employed successfully in Haiti. A
solar-powered mist system to root cuttings was experimented at Thomazeau with over
90% rooting success (Wojtusik et al., 1994). Grafting techniques have been successful
utilizing a cleft graft with scion material selected and transported from Haiti to Texas
(Wojtusik and Felker, 1993; Wojtusik et al., 1993). The rootstock selected for grafting
was P alba because of its vigor and influence on scion growth under greenhouse con-
ditions in Texas. Five clones, selected for desirable traits, achieved a 100% success rate.

Biomass Studies: Regression equations were determined to estimate the amount of
total dry biomass, wood, and pole volume of P, juliflora as a function of stem diameter.
One set of equations was developed from a sample of harvested trees at two sites near
Cabaret and Ganthier (Ehrlich, 1985). A separate set of equations was determined for
coppice stands near Bon Repos (Timyan, 1987). These equations are provided in Table
1.2.

Growth Performance: P, juliflora has been tested in several trials throughout Haiti, in
most cases being compared to other species. The slow initial growth, thorny nature, and
prostrate form of the local variety have discouraged a wider selection of the species in
trials. It appears that the tree devotes its early years to establishing an extensive root sys-
tem with the aboveground portion of biomass developing slowly. Table 1.3 summarizes
the growth parameters for this species in Haiti. The Oxford Forestry Institute trials were
established with a variety originating in Honduras that survived and grew very poorly
in Haiti, confirming the wide genetic variability found in the species. Figure 1.4 com-
pares the height growth of P, juliflora across several sites in Haiti. Annual height incre-
ments do not exceed 0.8 m yr!, even on the best sites and provenances. This level of
growth amounts to very low yields of wood for the estimates based on basal diameters
and regression equations developed in Haiti. The values cited in Wojtusik et al. (1993)
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Table 1.2 Equations used to estimate biomass components (kg dry weight) of P. juliflora in
Haiti. )

COMPONENT REGRESSION EQUATION! R? DIAMETER SITE
RANGE (cm)
Total aboveground biomass 0.408(DBH)? 0.97 1.2-10.8 Cabaret & Ganthier
Usable wood weight 0.304(DBH)? . 0.99 1.2-10.8 Cabaret & Ganthier
Usable wood weight 0.195(sd)? 0.97 1.5-13.5 Cabaret & Ganthier
Coppice biomass 0.1585(sd),2 +0.163 0.97 2.4-18.3 Bon Repos
Usable coppice wood weight  0.123S(sd),? + 0.013 0.98 2.4-18.3 Bon Repos

! DBH = Stem diameter at 1.3 m above ground level, in cm. sd = Stump diameter at 0.10 m above ground level, in cm. n
= Number of stems at 0.10 m above ground.

for total biomass yields, corrected in Table 1.3 by a factor of 0.75 for estimated wood
yields, are derived from regressions developed under different growing conditions and
may be overestimates of local wood yields.

Tree Improvement: The trial at Thomazeau is a genetic screening trial, established by
Texas A & 1 University in 1987, and managed by the Convention Baptiste d’Haiti. A
total of 70 Prosopis accessions, including 44 Haitian accessions, 12 Peruvian acces-
sions, and several other Prosopis species from North America, Chile, and Argentina are
being assessed for economically important traits: biomass production, form and pod
production. The early results indicate that the seed lots from Peru are a significant
improvement in form, being more erect and achieving greater height growth than the
Haitian accessions. Figures 1.5 and 1.6 compare the height and aboveground biomass
growth of the top 15 accessions, which are dominated by the Peruvian accessions. The
differences in the habit of the Haitian and introduced Peruvian types are significant (see
Fig. 1.7 and Fig. 1.8). Among the Haitian selections, no geographic trends are evident
in height or biomass yield, nor is there a significant correlation between the size of the
parent tree and the growth rate of the progeny. Individual selections based on progeny
testing would be appropriate for continued improvement of the local variety. The com-
bination of superior genetic quality and proper silvicultural management is necessary to
develop trees for high-value wood production (Fig. 1.9).

Table 1.3 Site and growth parameters of Prosopis juliflora trials in Haiti. Dry wood yields for
the Thomazeau site were estimated from Wojtusik et al. (1993).

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT d? DRY WOOD
(m) RAINFALL Gyr) (%) M.A.L! MA.L YIELD
(mm) (m) (cm) (kg tree™)
Nan Marron 450 600 33 28 0.2 0.2 0.1
Maré Grand Bois 20 1200 3.5 58 0.6 0.9 1.9
Békin 100 1397 35 96 0.8 0.7 1.2
Thomazeau (Peru) 25 970 3.8 89 0.8 — .50
Thomazeau (Haiti) 25 970 3.8 94 0.6 — 4.1
Fond-des-Blancs 250 1335 4.0 58 0.2 0.2 0l
Cabaret 80 900 6.9 72 0.3 04 1.5

! M.A.L = Mean annual increment. 2d = Stem diameter at 0.3 m above ground level.
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Figure 1.4 Height growth of P, juliflora in Haiti.
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Figure 1.5 Height growth-of the top Prosopis accessions at Thomazeau after four years.
95% confidence interval bars are indicated for comparison of total height means.
Accession origins are reported in Lee et al. (1992).
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Figure 1.6 Aboveground biomass (kg) of the top 15 Prosopis accessions at Thomazeau
after nearly 4 years. 95% confidence interval bars are indicated for comparison of total
aboveground biomass means. Accession origins are reported in Lee et al. (1992).

| .
Figure 1.7 Typical spreading habit of a 6-year-old Haitian P, juliflora.
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Remarkably two Peruvian thornless acces-
sions resistant to goat browsing were report-
ed (Lee et al., 1992). The accessions origi-
nate from Truyjillo, Peru. The validity of this
finding should be tested with exclosure trials
designed to assess the impact of free goat
grazing on the growth of the Peruvian selec-
tions. This assessment would be an impor-

. tant contribution to semi-arid agroforestry
7 T systems in Haiti and throughout the arid land
‘ tropics. The top four thornless accessions at
Thomazeau have been cloned and await re-
I entry to Haiti for establishment in a clonal

bank.

The Prosopis established at the Thoma-
zeau site have not produced pod yields suffi-
cient to permit early assessment of progeny
as a source of animal feed. As of six years,
only a few of the trees have flowered and set
= fruit. This trial has tremendous economic
Figure 1.8 Erect habit of a 6-year-old importance to Haitian farmers, however,
Peruvian Prosopis. broadening the genetic base of Prosopis and

enabling selection of more productive vari-
eties. It would be tragic if the opportunity for genetic gain in this species is lost. The
greatest challenge lies ahead. Clonal seed orchards should be envisioned for the future.
P juliflora is a primary source of fuelwood and charcoal for Haiti and an underutilized
source of nutrition. The economic benefits to be gained through continued research of
a broad genetic base should be significant.
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Figure 1.9 The graceful form of a superior specimen of P, juliflora showing the poten-
tial for lumber.



Figure 2.1 C. arborescens 1s commonly planted near homes for shade and a source of
lumber.
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Species: Colubrina arborescens (Mill.) Sarg.

Family: Rhamnaceac

Synonyms: Ceonothus arborescens Mill., Colubrina colubrina Millsp., C. ferruginosa
Brongn., Rhamnus colubrinus Jacq.

Commeon Names: H - bois capable (bwa kapab), bois pelé (bwa ple), bois de fer (bwa
@), bois de fer blanc (bwa fé blan), bois mabi (bwa mabi), capable (kapab), kapab gran
fey, kapab ti fey, gri-gri, gri-gri sovaj, rougeole (roujiol ), RD - corazén de paloma,
cuerno de buey; C - bijaguara, birijagua, fuego; J - black velvet, greenheart, mountain
ebony, snake-wood, wild ebony; US - coffee colubrina, snake-bark.

Importance: A Haitian species of choice for rural house construction, the form of C.
arborescens fits perfectly in the mid- to upper-canopy layer of traditional perennial gar-
dens. The tree grows rapidly with an excellent form and yields a quick return of goods
and services to the farmer. It is a popular shade tree that is easily propagated.

Taxonomy and Botanical Features: At least 5 species of Colubrina occur on
Hispaniola (Liogier, 1982). C. arborescens, the most common species, has several vari-
eties, giving rise to a proliferation of common names used in Haiti. In turn, the common
names have been used indiscriminately without careful taxonomic referencing. The
popular large-leaf variety is known in Creole as bwa ple or bwa pele in the Cayes and
Cap-Haitien regions. Less utilized names are gri-gri, kapab gran fey, bwa mabi and bwa
fé . The small-leaf variety is known as bwa kapab, kapab, kapab ti fey, gri-gri sovaj or
bwa fé blan. There is a less common long-leaf variety, occurring in the wet ravine cloud
forests of the higher elevations. Several of the common names of C. arborescens also
refer to C. elliptica (Sw.) Briz & Stern (syn: C. reclinata Brongn.) and Schaefferia
frutescens Jacq. (Celastraceae). The latter species is also known as bwa kapab and is
distinguished by smaller elliptical leaves 2.5-6 cm long and 0.8—2.0 cm wide, unisex-
ual flowers, and an indehiscent red drupe 4—6 mm diameter.

The varietal differences occur in tree size, leaf shape and branch morphology.
Differences in the seed are indistinguishable to the naked eye. Features of the large-leaf
variety include: light green, thin, glabrous leaves 10-25 cm by 5-12 cm; puckered
between recursive leaf veins; an open crown; and tree heights 20-25 m (Fig. 2.2). The
small-leaf variety is distinguished by precocious fruiting, thicker dark green leaves 4-8
cm by 2—4 cm, twigs with a conspicuous reddish pubescence, a dense crown, and tree
heights to 12 meters with stem diameters to 25 cm (Fig. 2.3). The less common long-
leaf variety has leaves up to 18.5 cm long by 5 cm wide with a short 1.5 cm petiole. The
grayish-brown bark of C. arborescens cracks and peels as the tree matures, revealing
lighter patches of new bark and giving the stem a mottled appearance.

Distribution and Ecology: The small-leaf variety occurs on the shallow red and black
soils overlying limestone rock of the dry coastal areas and certain parts of the upper
Central Plateau. This variety is found at sea level to 300 m elevation in the wetter spec-
trum of the subtropical dry forest. Annual rainfall ranges from 800-1200 mm and is
highly variable from year to year. The large-leaf variety is common to the low-eleva-
tion humid mountain regions of Haiti (elevations between 150—1000 m and receiving

13
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Figure 2.2 The large-leaf variety is distinguished by
shiny, light green and thin leaves with puckered leaf

veins.

Figure 2.3 The small-leaf variety is noted for its pro-
lific seeding and shiny, dark green leaves with a red-

dish pubescence on new growth.

annual rainfall 1200-2000 mm)
and the humid plains near sea
level, located near Cayes and
Cap-Haitien. These areas fall
mostly within the subtropical
humid forest zone. In several
areas of Haiti, the natural range
of the large-leaf variety over-
laps with the range of the
small-leaf variety, notably the
mountain areas of southern
Haiti and the Central Plateau.
The long-leaf variety seems to
be much rarer, definitely less
cultivated, occurring in the less-
populated higher and per-
humid ranges along the south-
eastern and northern mountain
chains. It is a canopy species of
the broad-leaved forests above
1000 m elevation and 2000 mm
annual rainfall.

Tree Characteristics: The
large-leaf  variety of C
arborescens grows to 26 m,
with stem diameters averaging
20-30 cm and rarely larger than
50 cm. Stem form is straight
with primary forks, if present,
at two-thirds total tree height.
The new growth of the horizon-
tal branches is regularly spaced
and sparse, projecting a light
shade to understory crops. The
average crown width:stem
diameter ratio is 30, with crown
closures of mature stem diame-
ters occurring at 200 trees ha™.
The large-leaf variety is the
preferred variety as a result of
its greater merchantable height,
faster growth, lighter shade,
self-pruning and less weedy
nature (Fig. 2.4). However, this
advantage is less evident on the
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drier, rocky sites of the lower
elevations, particularly on
the coastal and leeward
. ‘ «  slopes of mountain areas in
© Haiti. The leaves of C.
Do ' 4 arborescens are palatable to
’ animals and damage is
.‘ [ . extensive under free-grazing
| conditions. Basal sprouting
| ~ occurs with the large-leaf
| . variety in response to sub-
- . ‘ ; ) . humid, droughty conditions
- (Fig. 2.5). This trait can be
managed for mixed-aged
o stems by leaving a couple
sprouts to develop in the

shade of the main stem.
The small-leaf variety
) ! rarely grows taller than 18
m, limited by the harsher site
. conditions of its natural
range. Stem diameters are
. generally less than 20 cm.

;‘ /l/g s Adaptations to drier condi-

[ &)

3

.

o " A tions are evident in the

‘ l small-leaf variety, with its
Figure 2.4 The fast-growing, tall, straight, self-pruning  thicker leaves and heavier

stem of large-leaf varieties of C. arborescens is valued seeding. The crown is more

for beams and joists. compact than that of the

large-leaf variety, with lateral
branching occurring more frequently along the stem axis and extending further down
the stem. Self-pruning is less evident and the shade cast by the crown is denser than the
large-leaf variety. C. arborescens coppices when cut on short rotations.

The heartwood is reddish-brown with a small proportion of lighter brown sapwood
on mature stems. The wood is hard and heavy, with a specific gravity ranging from
0.67—-0.82 for samples taken from a 5-year-old stand in the Northwest. It seasons very
hard so that sawing and nailing are difficult.

The principal fruiting season of C. arborescens occurs from May through July, with a
smaller harvest from November through January. There are 50,000-65,000 seeds kg

Utilization: The most important use of C. arborescens is in house construction, where
the timber is utilized in all parts of the structure (Fig. 2.6). Because the large-leaf vari-
ety provides one of the longest and straightest trunks of any of the lowland tree species,
it is prized for joists, beams, ridgepoles and supports. As soon as the tree becomes
usable, after reaching a 10 cm stem diameter, it generally is cut for building material,
with few stems left to grow larger than 25 cm. Smaller-diameter trees are worked in the
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Figure 2.5 Basal sprouting of C. arborescens is
typical of the large-leaf varieties on droughty sites.

- - . - LY r

round form, providing long,
straight poles used in roofing
timbers. The larger diameter
stems usually are split in quarters
or squared for use as construction
material or sawn into planks (Fig.
2.7). Posts are improved for dura-
bility by charcoaling the sap-
wood of the end that is buried in
soil. The wood is used for rustic
furniture and wood sculptures.

A beverage derived from the
astringent bark, containing vari-
ous tannins, alkaloids and
saponins, 1s used for medicinal
purposes (Seaforth and Moham-
med, 1988). Bark tea is consid-
ered a diuretic; mixed with anise,
nutmeg, mace and sugar, the tea
is taken as an aphrodisiac. A
decoction made from boiled
wood and mixed with milk is
used to build up blood, especially
after childbirth (Altschul, 1973).

The shade of C. arborescens
is not deep, allowing for flexibil-

— -

Figure 2.6 C. arborescens is valued as a construction timber used for building houses

in Haiti.




ity in the type of cash crops that can be
grown in association with the tree. In field
gardens, crops are grown right up to the
base of the tree. Lateral branches are cut to
control seasonal light demands, and to pro-
vide fodder and fuelwood. It is a common
shade tree of the gardens grown near the
home, particularly those associated with
coffee and cocoa groves (Fig. 2.8).

Propagation: C. arborescens is tricky to
raise from seed. The hard seed coat inhibits
germination, often giving erratic results in
the nursery. The most common method to
overcome seed dormancy is to immerse the
seed in hot water and soak the seed for sev-
eral days, changing the water daily (Josiah,
1989). However, experimental data do not
support this method as being the best one.
Probably the most important aspect of prop-
agating the species in a containerized sys-
tem 1s to keep the germinating seed environ-
ment humid by placing shade cloth over the
containers. Generally, the seed is sown in
greater quantities to compensate for poor
germination, with multiple emergents being
transplanted or thinned. Seedlings ready for
field planting require about 4 weeks in the
shade and a total of 14 weeks in containers,
such as the Rootrainer or Winstrip. Sunscald
and overwatering are common problems
associated with nursery culture. The species
can be top-pruned prior to planting in the
field. A virus is postulated to attack the
species in the nursery (Josiah, 1989), caus-
ing leaves to exhibit mosaic-type symptoms,
with a mottled appearance and curled, shriv-
eled leaf margins (Fig. 2.9). Tourigny
(1987) proposed that the virus is transmitted
by the citrus aphid, Toxoptera aurantii, (B.
de F.), and that effective control of aphids
might solve this problem.

Barbour (1926) describes how Haitian
farmers in the Cayes area “ sow seed of a
tree they call bois pele in wood lots behind
their houses.” However, in a detailed study
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Figure 2.7 Lumber of C. arborescens is
used in construction and furniture mak-
ing.

Figure 2.8 A stand of C. arborescens
used as coffee shade and timber.
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of traditional propagation methods in the Lascahobas area, sown seed accounts for only
5% of the C. arborescens tallied (Campbell, 1994). More than two-thirds of the trees
were volunteer, with an additional 16% that were transplanted volunteers.

An attempt was made to graft and bud the species in 1988 by the Double Harvest
nursery, but all attempts failed with the split, inverted-T bud and cleft methods. No
knowledge of vegetative methods has been reported in Haiti.

Seed Research: The hard seed coat inhibits germination. Scarification by nicking the
small seed results in a 4-fold increase in total germination. However, this is not cost-
effective for bulk seed and most nurseries compensate for low and irregular germina-
tion by sowing extra quantities of seed for transplants. An experiment designed to test
scarification procedures showed that immersion in 80° C water, followed by a 24-hour
soak, significantly reduced seed germination, whereas soaking in cold water for 24
hours had no effect. Furthermore, there was a poor correlation between laboratory ger-
mination tests and nursery emergence. No differences in germination were detected
when ripe seed was harvested from the same orchard trees at 3-week intervals during
the peak fruiting season (May to July).

Planting Stock Quality: Various methods to establish C. arborescens in the field have
been tested for their effect on survival and growth (Dupuis, 1986a; Reid, 1991). Direct
seeding of the species has consistently failed in the field and can be recommended only
if seed is plentiful. Container types and potting mixes showed no effects on a fertile site
near Port-au-Prince. However, seedlings raised in a polythene sack survived better on a
drier, less fertile site than did the smaller-containerized seedlings raised in the
Rootrainer or Winstrip. This difference was accounted for by the larger soil volume of
the sack and a more well-developed seedling root system.

Figure 2.9 Deformed leaves of a C. arborescens nursery seedling probably are caused
by an aphid-borne virus.
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Biomass Studies: Ehrlich (1985) developed total and fuelwood biomass tables for C.
arborescens, sampled from a stand of trees located near Morne-a-Cabrit. The estimates
are based on diameter-at-breast-height (DBH) and stump diameter measurements.
Another set of biomass equations was developed on a drier site in the Northwest near
Nan Marron in 1990. The 5-year-old stand had a narrow stem diameter range from 3-7
cm. These equations estimate total and wood (> 1 cm) dry weights on the basis of stem
diameters measured at 0.3 m above ground level. The set of equations for C.
arborescens is given in Table 2.1.

Table 2.1 Equations used to estimate biomass components (kg dry weight) of C. arbo-
rescens in Haiti.

COMPONENT REGRESSION EQUATION! R? DIAMETER SITE
RANGE (CM)
Total aboveground biomass  0.25(DBH)? 0.98 3.0-12.5 Morne-a-Cabrit
Usable wood weight 0.204(DBH)? 0.98 3.0-12.5 Morne-a-Cabrit
Total aboveground biomass ~ 0.033h¥ d,? 0.99 2.8-6.6 Nan Marron
Usable wood weight 0.027h% d,? 0.99 2.8-6.6 Nan Marron

! DBH = Stem diameter at 1.3 m above ground level, in cm. d = Stem diameter at 0.30 m above ground level, in cm. h
= Total tree height, in m. n = Number of stems at 0.30 m above ground level.

Growth Performance: The oldest trials of C. arborescens were established by the FAO
project in the mid-1970s. Later in the 1980s, several trials were established by the
USAID Agroforestry Outreach and AFII projects and the World Bank Projet Forestier
National. Table 2.2 compiles the growth rates and yield information available for sev-
eral of the trials. The species failed at the highest elevation site (Tranquille) as well as
on the coastal sites that receive severe drought, such as Cabaret and Jean Rabel.
However, Nan Marron is probably the driest site and the species is performing well,
being the same small-leaf variety that is common in the area. The Haut Camp and Lapila
sites have an adequate rainfall distribution, but the soils are extremely shallow and
rocky. In contrast, the fastest growth occurs on alluvial, lowland sites such as Fauché,
near Grand Goave, and Roche Blanche, near Croix-des-Bouquets. Early height growth
of 2.5 m yr'! has been observed. The O’Gorman trial, located only 5 km east of Roche
Blanche, is also an alluvial site, but with a combination of less rainfall, poorer soils, and
perhaps a poorly-adapted provenance. Moortele (1979) indicates that the source of the
seed was from Grenier, a much higher (el. 800 m) and wetter location than the trial site.
Figure 2.10 summarizes the height growth of the species in Haiti.

Tree Improvement: There are distinct varieties in the species that are adapted to a wide
range of growing conditions in Haiti. Farmers growing in moist and wetter sites prefer
the taller and faster large-leaf variety for timber wood; the small-leaf variety is adapted

.to shallow and rocky soils common to the dry regions of Haiti under 1000 mm rainfall.
The first priority in the improvement of this species was to focus on the large-leaf vari-
ety for the moist regions of Haiti where the species is most developed as a timber tree.
The establishment of seed orchards is the surest method to guarantee the harvest of pure
large-leaf varieties and to achieve the uniformity in seedling performance that the
farmer is seeking.
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Table 2.2 Site and growth parameters for C. arborescens trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH? DRY WOOD
(m) RAINFALL  (yr) (%) MAIL  MAL YIELD
(mm) (m) (cm) (kg tree™)
* Laborde ) 1875 1.0 57 04 — —
Tranquille 850 v 1385 2.7 48 0.5 — —
Fauché 5 1436 3.0 70 2.6 2.7 13.7
Haut Camp 180 2281 3.0 69 0.5 — —
Marmont 280 1450 3.0 21 13 1.6 4.9
Roche Blanche 2 75 1100 3.0 63 12 — —
Terrier Rouge 20 1293 3.0 33 0.9 0.9 14
Bombardopolis 480 948 34 31 T 11 — —
Lapila 350 1145 34 88 0.8 0.9 1.8
Békin® 100 1397 35 93 14 14 4.9
Nan Marron 450 600 4.8 87 0.8 OAS 2.8
Roche Blanche 1 75 1100 5.0 97 1.4 1.6 124
Limbe 400 2057 52 78 1.2 1.0 5.5
O'Gorman 70 830 52 19 04 0.5 13

! MLA.L = Mean annual increment. > DBH = Stem diameter at 1.3 m above ground level, in cm. * Reported as

Schaefferia frutescens.
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Figure 2.10 Height growth of C. arbo-

rescens in Haiti.
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Between 1988 and 1991, 53 trees of
the large-leaf variety were selected for
superior traits: straight stem form, wide
and horizontal branch pattern, small
crown size, and vigor. An additional 6
trees of the small-leaf variety were
selected for inclusion in progeny trials on
drier sites. Seed was collected from more
than two-thirds of the candidate trees and
seedlings were propagated for seedling
seed orchards, progeny trials, and arbore-
ta throughout Haiti. The seed orchard at
Roche Blanche contains the entire prog-
eny collection and perhaps the widest
genetic base of the species in Haiti.

There is significant variation in
vigor among half-sib families of the
large-leaf variety, particularly on drough-
ty sites such as Lapila (Fig. 2.11). The
top-ranked family is growing at twice the
rate as the lowest-ranked family. Certain
families are consistently the top-ranked
families across a range of sites, being
managed in the orchards for seed pro-
duction and future progeny testing. It is
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expected that seed from such a wide genetic base shows a level of increased vigor.

Continued germplasm work with C. arborescens should not neglect the small-leaf
varieties for the drier regions where the species is under severe pressure from grazing
and charcoal making activities. These varieties show adequate and steady growth, tol-
erating the severe droughts and rocky limestone sites common to these areas.

Family
HEIGHT (m) 321 (Mersan)
¢ 309 (Grande Plaine)
. 308 (Belladere)
B gg 310 (Source Crab)
2 © 7. ¢ 305 (Band Roche)
A g 306 (Paridon)

. e 304 (Band Roche)

. 302 (Nan Roi)
P . 303 (Nan Roi)

1.0 2.2 3.3 4.4

TREE AGE (yr)

Figure 2.11 Comparison of height growth among C. arborescens half-sib families at
Lapila, near Pignon. Means followed by the same letter are not significantly different at
p=0.05.
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Figure 3.1 C. alliodora selected as a perennial garden species near Port Salut.
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Species: Cordia alliodora (Ruiz Lopez & Pavon) Oken.

Family: Boraginaceae

Synonyms: Cerdana alliodora Ruiz & Pavon, Cordia alliodora (Ruiz Lopez & Pavon)
Cham., C. geracanthus Jacq.

Common Names: H - bois de rose (bwa woz), b01s soumis (bwa soumi), chéne caparo
(chenn kapawo), chéne franc (chenn fran), chéne noir (chenn nwa); RD - capa, capa de
olor, capa de sabana, capa o laurel, capd prieto, guacimilla; C - varia, varia prieta, varia
colorada, varia amirilla.

Importance: This species is an ideal timber species for traditional agroforestry models
utilizing multi-tiered perennial crops characteristic of the lakou garden. The natural
form of the tree provides an excellent mix of shade, as well as valuable lumber, and
should be considered as an integral component in coffee-growing regions of Haiti.

Taxonomy and Botanical Features: The genus Cordia includes some 200 species
ranging from shrubs to large-trees (Liegel and Stead, 1990). Large differences in mor-
phological and phenological features exist among varieties of C. alliodora and have cre-
ated considerable taxonomic confusion. Two distinct races are recognized in Costa Rica.
The distinguishing features of the tree are the whorled branches extending in horizon-
tal layers from the main stem and the showy white flowers that cover the canopy during
the dry season (Fig. 3.2). The flowers are clustered tightly in terminal branches, each
flower with a tubular calyx that is 5-lobed and white, turning to brown. Leaf blades are
6.5-15 c¢cm long, with the undersides finely hairy, extending from hairy petioles 9.5-19
mm long. They smell like garlic when crushed. The terminal branches are swollen at the
nodes.

Distribution and Ecology: This species is a native to Haiti, though it is common in
restricted regions. The native range of the species covers the entire Caribbean area and
extends from central Mexico to a broad belt across South America from Peru to Bolivia
and Brazil (Little and Wadsworth, 1964). This extensive range includes an annual rain-
fall from 1000—4500 mm and 0—4 dry months. In Haiti, the species grows from sea level
to about 600 m, mostly confined to the lower foothills of the moist subtropical forest
(sensu Holdridge, 1967) and extending into the wet forest, where there is annual rain-
fall between 1200-2000 mm. It is common in southern Haiti, particularly along the
southwest coast from Port Salut to Tiberon, and in the foothills extending west of the
Chaine de Selle. Dr. Ekman collected plant specimens of the species in the Chaine de
Mathieu on Morne-a-Cabrit in 1927.

The soils where C. alliodora is found along the coastal regions are typically sandy
and gravelly, commonly associated with ravines and river flood plains. The tree is adapt-
ed to a wide range of soils, including deep clayey and calcareous soils on gently rolling
slopes, but it grows poorly on degraded sites and steep slopes. It naturally regenerates
on abandoned fields and pastures. Seedlings have been found beneath 2- to 4-year-old
stands at several sites where C. alliodora had been planted for the first time.

23



24 Bwa Soumi

Tree Characteristics: Tree heights up to 20
m have been measured in Haiti with stem
) diameters 20-40 cm and exceptionally
) straight and cylindrical stems. The tree
' vEH T attains heights over 40 m in Costa Rica.
iy B . L Clear boles to 12 m are not uncommon for
mature trees, with a narrow crown reaching
! \ 4-5 meters (Fig. 3.3). The tree is self-prun-
Yo 5;3‘ . " ing and deciduous, though differences occur
= s among provenances for leaf retention and
FV._", v branch patterns. Most of the wood volume is
ST APILE concentrated in the main stem of medi-
m&(' V\:""' o um-sized trees, an ideal characteristic for
(B b pole and lumber production and agro-
forestry systems that optimize spatial fac-
tors.
| This species has superb features as an
agroforestry tree, with superior vertical
form, self-pruning lateral branches and a
narrow crown. The tree generally does not
Figure 3.2 A shower of white flowers coppice, but root suckers can be prolific on
spreads over the canopy of a four-year-  moist sites.
old C. alliodora tree during the dry sea- The olive-brown heartwood has a decora-
son. tive appearance with black streaks and a
specific gravity 0.44-0.52. The grain is
straight to slightly interlocked and seasons well with only a slight warp (Chudnoff,
1984). 1t is easy to work, finishes smoothly and is readily glued. The durability of the
heartwood varies according to the color of the heartwood, though it is generally resis-
tant to dry-wood termites but not to borers.

The tree flowers throughout the year in the Caribbean, with a peak during the dry
season (December to February). Seed develops within 1-2 months after flowering and
is ready for harvest from February onward. The seeds are borne in the tubular calyxes
of the flower clusters and require climbing of the tree for harvest about 2-3 weeks prior
to natural seedfall. The trees at Cazeau began bearing full crops of seed at 5 years with
good germination. There are between 20,000-30,000 seeds kg'!, though as many as
100,000 seeds kg are found in its native range.

Utilization: In areas where the species is common, Haitians consider the wood similar
to the fine quality of C. longissima and use it for the same basic purposes. Poles har-
vested from the coppice or thinnings are utilized mostly in house construction and as
climbing stakes for crops. It yields an excellent lumber that is used for furniture, carv-
ings, construction, doors, windows, flooring, and crossbeams, fetching an equivalent
price to C. longissima. The erect form and short crown, with evenly-spaced branch
whorls, cast an excellent shade that is not too dense for a wide assortment of understo-
ry crops. As such, it is widely planted in Central America for coffee shade and orna-
ment. The tree’s potential has not been fully utilized in Haiti, where C. alliodora could
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easily replace shade species such as Inga vera and Albizia saman with a more valuable
harvest potential. The flowers of the tree are an important source of food for bees dur-
ing the dry season. The seeds and leaves are used in home medicines, mostly for ail-
ments related to throat infections and chest colds. A leaf decoction compress is applied
to sores (Liogier, 1990).

" m Propagation: Seedlings are raised from

i seed either as stumps, striplings, or in con-

' tainers for field planting. The seed loses via-

| bility rapidly after several weeks unless it is

" ! properly stored at low moisture contents (<

2 ' 10 % moisture content and 4-5° C). Seed is

Gyrn - sown directly in containers and lightly cov-

~ered with potting medium. Propagation in

»_ - small containers, such as Rootrainers and

A Winstrips, require approximately 18-20

weeks for seedlings to reach sufficient size

for field planting. Shade is required for the

first 3-4 weeks prior to full sun. No serious

pests or diseases have been encountered

i with propagating the species from seed in

' Haiti.

| Stump planting is a slower and less-uti-

I lized method, though cost saving, to propa-
I

A

p

s
#

N gate the species. Raised nursery beds are
sown in rows 15 cm apart and thinned to a
Figure 3.3 C. alliodora grows tall and spacing of 15 cm x 15 cm. Stumps are pre-
straight, with a self-pruning bole thatis  pared when root collar diameters reach 1
harvested for lumber. cm; shoots are pruned to 5-10 cm and roots
are pruned to 10-20 cm. Seedlings up to 3
m tall have been balled and transplanted with 100% survival (Johnston and Morales,
1972). Transplanting of volunteers from beneath select stands is another alternative that
is utilized in Asia and Central America.
Grafting methods are employed for clonal seed orchard stock, with the side-veneer
technique (Boshier and Mesén, 1987), though techniques are difficult and are not prac-
ticed for general purposes.

Growth Performance: The species has failed at Cabaret and Terrier Rouge, both sites
being too severe for the species with droughts extending 3—5 months. Table 3.1 sum-
marizes the data that are available for the growth of this species in Haiti. Survival is
mediocre, averaging 50-60%. After 3 years, annual growth in the Central Plateau can be
considered marginal with annual height increments under a meter. In contrast, at low
elevation sites with soils ranging from sandy loams (Bérault, Fauché, Cazeau) to clayey
loams (Pémel, Roche Blanche), annual height increments of 1.5-2.0 m are normal (Fig.
3.4). Trees selected for superior traits at Cazeau, the oldest trial known to exist in Haiti,
are averaging annual height and stem diameter increments of 2.3 m yr! and 2.9 cm yr,
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Table 3.1 Site and growth parameters of C. alliodora trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?
(m) RAINFALL  (yr) (%) MAIL'  MAL
(mm) (m) (cm)
Bérault 25 1950 3.0 61 1.9 —
Fauché 5 1436 3.0 40 15 15
Marmont 280 1450 3.0 53 0.7 0.5
Pémel 75 1875 30 69 1.1 1.2
Roche Blanche 130 1030 3.0 85 1.6 17
Terrier Rouge 20 1293 3.0 5. 0.1 —
Cazeau 5 30 1200 55 90 23 2.9

'M.A.L = Mean annual increment. DBH = Stem diameter at 1.3 m above ground level.

respectively. Because of the tree’s high light requirements, stands need to be thinned
intensively for good crown development. Densities of 180 stems ha™ are used for cocoa
plantations in Costa Rica (Lamprecht, 1989).

Tree Improvement: The earliest introduction of provenances for testing in Haiti
occurred in 1984 when Operation Double Harvest introduced a single provenance,
CATIE 1382, from San Carlos, Costa Rica. Four candidate trees were selected from this
provenance in 1989 for progeny testing in aboreta and a seedling seed orchard in
Marmont. An additional 6 provenances were introduced by International Resources
Group in 1988 from Central America. After 3 years, the COHDEFOR 7488 provenance
from northwestern Honduras appears to be better adapted than the Costa Rican prove-
nances on drier sites, retaining its leaves and branches for longer periods during the dry
months and producing seed as early as 2
years. However, significant variation in HEIGHT (m)
height growth occurs within each prove- 6
nance as well as across sites (i.e., significant BERAULT |1 MR LINE
site x provenance interactions)- suggesting s| e SLANCHE
that selection at both the individual and ,,/,'FAucm::
provenance levels merit consideration for 7/
breeding purposes. No significant differ-
ences in survival have been observed among 7
provenances. /
There is considerable variation among
the seed lots that have been tested in Haiti.
As in Cedrela odorata, differences among
provenances are readily observable in the
bark, branching pattern and leaf phenology
(Fig. 3.5). ‘ e
B?cause the species has. excellent TREE AGE (1)
potential as an agroforesty candidate, such
differences among the varieties may play an ~ Figure 3.4 Height growth of C. alliodo-
important role as selection criteria. 7@ in Haiti.
However, the current provenance trials rep-

A MARMONT
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resent a fairly narrow range of growing conditions in Haiti. This can be remedied only
by testing the species on a wider range of sites, particularly in the higher-elevation cof-
fee-growing areas. The tree is a natural shade/lumber candidate and should be tested
with several agroforestry options and additional seed from advanced generations of the
tree improvement program in Costa Rica.
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Figure 3.5 Differences in leaf retention and branching pattern are striking among C.
alliodora provenances collected from its extensive native range.



Figure 4.1 A mature C. longissima, valued by Haitians for shade and lumber. Inset —
flowers of C. longissima.
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Species: Catalpa longissima (Jacq.) Dum. Cours.

Family: Bignonaceae

Synonyms: Bignonia longissima Jacq., B. quercus Lam., Catalpa longissima (Jacq.)
Sims, Macrocatalpa longissima (Jacq.) Britton

Common Names: H - chéne (chenn), bois chéne (bwa chenn), chéne haitien (chenn
peyi), chéne noir (chenn nwa), chenier; RD - roble, roble de olor; J - Jamaica-oak, mast-
wood, yokewood; PR - roble Dominicano, Haitian catalpa; US - Haitian oak; M - radé-
gonde.

Importance: C. longissima is one of the best-known lumber species in Haiti. Ask the
Haitian fishermen what their boats are made of and the response is usually chenn. The
superior wood quality and local demand for chenn are reflected in local lumber prices
that are higher than the price of the renowned West Indies mahogany (Swietenia mahag-
oni). The tree typically is distributed along the coastal and river plains, where farmers
manage the species with important food crops such as plantains (Musa x paradisiaca)
and sweet potato ([pomea batatas). The sparse crown does not compete with understo-
ry crops as with other tree species with denser shade.

Taxonomy and Botanical Features: The common name of this species is derived from
the French and Spanish names for oak (Quercus: Fagaceae). The Catalpa genus is com-
prised of few species in Haiti, of which C. longissima is the largest in size. As is typi-
cal of other Catalpa members, the showy white flowers are bell-shaped with a faint
pinkish tinge on the inside of the 5-lobed corolla (Fig. 4.1 inset). The tree is recognized
immediately by an abundance of long, stringy pods, up to 40 cm long, that are light
green turning to brown and twisting open to scatter hundreds of soft cottony seeds to
the wind. The pods are persistent, hanging on the outside of the crown and giving it a
stringy appearance. From a distance, the crown has a soft, bushy texture with slightly
wavy branches forming a cylindrical canopy. Chenn nwa may refer to a darker heart-
wood variety or any one of several Cordia species that exist in Haiti.

Distribution and Ecology: C. longissima is native-to the islands of Hispaniola and
Jamaica, but has become naturalized throughout the Caribbean as an ornamental and
timber species (Adams, 1972). Natural stands of Haitian oak are most typically found
near the coastal flood plains and alluvial fans of rivers, below an elevation of 250 m,
that receive an annual rainfall of 10002000 mm (Fig. 4.2). It tolerates seasonal flood-
ing and it is common to see nearly pure stands of the species, as along the Ennery River
near Passe Reine or in the valley of the Limbé river. As one travelsinto the mountains
up to an elevation of 1000 m, the tree is found mostly as an occasional specimen of
ravines and courtyards of Haitian homes, associated with other common species of the
subtropical moist forest: mango (Mangifera indica), avocado (Persea americana),
simarouba (Simarouba glauca), colubrina (Colubrina arborescens), mahogany
(Swietenia mahagoni) and coconut (Cocos nucifera).

The soils most commonly associated with Haitian oak are the calcareous alluvial
deposits of sand, silt and gravel common to the coastal plains as well as the rivers and
ravines that drain the mountains. Typically, these soils have a pH range of 7.0-8.2 and
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Figure 4.2 Stands of C. longissima are common along stream courses and river flood
plains, as shown here near Baie-de-Henne.

good drainage. Though Haitian oak is found on a wide range of sites, it performs poor-
ly where the dry season drought is combined with shallow and rocky soils. It rarely is
found in the lowland dry forest that is comprised mostly of the thorny Prosopis and
Acacia species and becomes just as rare as one reaches 1000 m in elevation. It is shade
intolerant.

Average size-class distributions of the species, as cultivated by Haitian farmers,
were studied in Lascahobas (Campbell, 1994). Less than 8% of the tallied stems were
in the saw timber class, defined as having trunks larger than 25 cm. Over half of the
population were seedlings and saplings under 10 cm DBH. The balance of the popula-
tion was in the 1-2 pole merchantable class.

Tree Characteristics: The juvenile form is often multi-stemmed and bushy, eventually
developing into a single-stemmed tree with a narrow crown:DBH ratio. Dominant
heights in Haiti reach up to 28 meters, with an average around 19 m. Stem diameters
of most of the mature trees in Haiti are between 25-40 cm, though individuals up to 80
cm are sighted occasionally. Natural crown diameters spread to 18 m. However, Haitian
oak growing in field gardens is pruned heavily and rarely does the crown exceed 6 m
(Fig. 4.3). The traditional method of pruning the lateral branches keeps the crown nar-
row and is a common feature where the tree is associated with understory crops such as
plantains, sweet potatoes, corn and beans. The tree tolerates pruning well, which not
only allows more light and rainfall penetration, but provides fuelwood and aids in the
development of the bole for lumber production.
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Figure 4.3 C. longissima is typically pruned to
allow more sunlight to reach understory crops and
to increase its value as lumber.
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Haitian oak begins to flower
at an early age, usually within 2
years from seed. The flowers of
the species range in color from
white to pink. During the
months of June, July and
November, most trees are fruit-
ing with long, stringy, cylindri-
cal pods up to 40 cm that split
open and scatter hundreds of
small brown seeds, 1 mm wide
and 8 mm long, and enclosed
with cotton-like fiber.

Throughout the year, cater-
pillars and beetles attack mature
trees sometimes causing serious
defoliation. At other times of the
year, mostly at the beginning of
the rainy season, it is common to
see juvenile trees defoliated by
caterpillars, tortoise-shell bee-
tles, and skeletonizers (Fig. 4.4).

The wood exhibits hues of
light gray to a darker near-
chocolate color. A local seed col-
lector claims that the darker-
wooded wvariety, sometimes
known as chenn nwa (black
oak), can be distinguished by the
reddish hue of the maturing seed
pod. The wood varies in density
from 0.60 to 0.80 g/cm® with a
straight grain that is easily
worked (Longwood, 1962).

Utilization: As a living tree, Haitian oak provides a light shade that is influenced in part
by defoliation and is controlled further by pruning. As mentioned previously, an impor-
tant byproduct of pruning the tree is fuelwood. However, where the tree grows well, the
primary importance of Haitian oak is for the production of lumber. It ranks second to
mango as the main source of lumber in Haiti, though its wood is much more valuable.
Haitian oak is the wood of choice for fishing boats (Fig. 4.5). As a furniture wood, it is
favored over mahogany for its resistance to wood borers and for the natural grayish-
brown, lustrous color of its heartwood. The color of the wood is not as age-sensitive as
the color of mahogany. Statues and woodcarvings made of Haitian oak generally are left

in their natural color (Fig. 4.6).
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The poles commonly are
harvested from coppice stems
that sprout from mature stumps.
In the urban areas of Port-au-
Prince, the poles are used mostly o Qo N/
as supports for the pouring of o :
concrete ceilings and building CLE
multi-story buildings. In the rural ,
areas, the poles are used chiefly o ' o
for house construction, both as : / "
vertical posts and horizontal
beams and rafters. The leaves of
Haitian oak are used in a decoc-

" tion and taken orally for fevers, N ’ g " “
dysentery, hemorrhoids and res- o e AL
piratory problems (Weniger, L _' T
1985; Rouzier, 1990). N S PR R

Propagation: Haitian oak is
regenerated naturally by seed that
is wind blown great distances
from the mother tree. Volunteers
left in place were the source of
60% of the trees of known origin
in the Lascahobas region
(Campbell, 1994). The rest were ‘
volunteers that were transplanted
to another location. In many
areas of Haiti, farmers transplant
volunteers to more secure and
fertile areas of their land and thus guarantee the eventual harvest of wood. After the
mature tree is harvested, basal sprouts regenerate to provide a second, more valuable
harvest (Fig. 4.7). Up to 20% of the C. longissima stems that one tallies on a farm is
coppice. However, alternative means to propagating the species are numerous, the only
limiting factors being the technical knowledge and input costs of the various options.
Josiah (1989) summarized the methods of propagating Haitian oak utilizing con-
tainerized systems, such as the Rootrainer or Winstrip. Problems associated with rais-
ing Haitian oak seedlings in the nursery are 1) variability in seed viability among seed
lots and seasons, 2) seed predation in the nursery by ants, rats and mice, 3) occasional
insect infestations of mites, caterpillars, aphids, leafminers and white fly, 4) occasional
fungal diseases such as leafspot (Alternaria, Botrytis, and Cercospora), and anthrac-
nose, caused by Colletotrichum (Runion et al., 1990). Seed germination rarely exceeds
40% in the nursery. Factors that greatly affect the seed quality of Haitian oak are many,
the most important being parent source, seed crop season and storage conditions. It is
more critical to store the seed at low moisture content than at low temperature. Moisture
content should be maintained between 5-7% (wet weight basis); storage temperatures

Figure 4.4 C. longissima is heavily attacked by a
number of defoliating insects. Inset — Caterpillar
feeding on C. longissima.
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Figure 4.5 C. longissima is an important source of wood for boat building.

between 4-19° C, the equiva-
lent to the range between a
refrigerator and an air-condi-
tioned room, are adequate, pro-
vided that the seed is stored in
air-tight containers.

Vegetative techniques have
been observed in Haiti, though
the practice is not widely uti-
lized. Campbell (1994) tallied
only one tree that was estab-
lished as a cutting by farmers
in Lascahobas. Branch cuttings
have rooted successfully at a
CARE nursery near Barbe
Pagnol. In another case, a
farmer near Petit Goave
demonstrated air-layering and
stooling methods with the
species. These methods were
successful in propagating supe-
rior phenotypes. The advan-
tages of vegetative methods are
1) insured genetic superiority
and uniformity, 2) low techno-
logical costs and 3) increased
survival and growth of the
propagule. Considering the

il . -

Figure 4.6 The beauty and working ease of C.
longissima is a favorite among Haitian wood carvers.
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limited number of seedlings
that the average Haitian farmer
demands, vegetative propaga- e \

tion of Haitian oak will be adis- | %
tinct feature of this species’ ! O ' . o
. 7. . .. TS RS
future in Haiti. w A& 3%‘ “ e a
Five grafting methods were ™ oA | '
experimented with C. longissi- % "

ma at Double Harvest in
October, 1988. The methods
utilized scion material collected
from superior tree candidates
and rootstock propagated in 10
cm polythene bags. None of the
grafting methods was success-
ful. However, the experiment
was not exhaustive and such
factors as season, rootstock
vigor and budwood quality were
not studied.

Biomass Studies: Ehrlich et al.

(1986) developed biomass and

volume tables for this species

based on a stand of Haitian oak

near Limbé that ranged in stem

diameters from 2 to 20 cm. Figure 4.7 C. longissima coppice, ready for second
These tables are based on the lumber harvest. Inset — Close up of coppicing
allometric relationship between  stump.

an easily measured parameter,

such as DBH, and biomass. These relationships are expressed in the equations provid-
ed in Table 4.1.

Compared to species such as Leucaena leucocephala, the tree has low biomass
coefficients, meaning that most of the wood 1s contained within a stocky single stem
rather than in a heavily branched canopy. This attribute is one that makes C. longissima
a favorite lumber species, especially if the tree is managed on a regular pruning cycle.
No volume tables for lumber have been recorded for Haitian oak.

Growth Performance: The tree grows moderately fast on freely-drained alluvial sites
that receive at least 1000 mm annual rainfall. The best early growth of the species has
been observed at the progeny trial near Laborde (Cayes) and the seed orchard at Roche
Blanche (Croix-des-Bouquets), where average height increments of 1.2-1.4 m y' dur-
ing the first 3 years and survival rates above 90% were recorded (Fig. 4.8). The oldest
trial of Haitian oak was established by FAO at Vaudreuil (Bihun, 1982). Average heights
of 2.5 min 2 years, 6 m in 7 years and 7.5 m in 10 years were recorded at a survival rate
of 65 %. However, Haitian oak performs poorly on sites where soils are extremely shal-
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Table 4.1 Equations used to estimate biomass components (kg dry weight) of C. longissima in
Haiti, after Ehrlich (1986).

COMPONENT REGRESSION EQUATION! R DBH RANGE SITE
(cm)
Total aboveground biomass  0.242(DBH)* - 0.54 0.95 1.7-10.8 Limbé
Usable wood weight 0.179(DBH)* - 0.83 0.96 1.7-10.8 Limbé
Usable wood weight 0.12(sd)? - 2.28 0.93 3.0-13.5 Limbé
Pole volume (x 10° m*) 0.277(DBH)? - 2.031 0.95 5.0-108 Limbé

! DBH = Stem diameter at 1.3 m above ground level, in cm. sd = Stem diameter at 0.1 m above ground, in cm.

low and rocky, such as the Haut Camp and Lapila sites, or in areas that experience
lengthy droughts, such as the Terrier Rouge and Nan Marron sites. On these sites, the
species never achieves growth rates worthy of wood production.

A summary of several trials in Haiti is provided in Table 4.2. The tree does not
sprint in height growth like Leucaena, but develops more slowly. The poor height rank-
ings are mostly indicative of the early fast growth of the exotics that were established in
the same trial. After 3 years, wood yield is negligible at such off-site locations as
Bombard, O’Gorman and Lapila. The species would be considered a failure at these
sites. Growth ranges at the Terrier Rouge and Fauché sites are suboptimal for the poten-
tial of these sites for the species, because of inadequate management during the first
years of establishment. The Roche Blanche trial is averaging annual wood yields of 6.7
kg tree! for the first 3 years. The
Vaudreuil site, about 10 km to the east of HEIGHT (m)

Roche Blanche, yielded about 1.5 kg tree! 9 /

yr'! over the 10 year period (1975-1985). 1M/YR LINE
The Laborde site is remarkable in that the 8 |- VAUDREUIL
species is conspicuously absent in the ,,»

area. The former use of the land was fal- 7 |-
low pasture, as shown in the illustrations S
(see Fig. 4.9 and Fig. 4.10). The tree is ¢ | ROCHE BLANCHE /
growing very well on the sandy loam soil /

in association with Cedrela odorata andis s |- Y,
achieving annual wood yields of 1.7 kg | /. LaBORDE

-1 /i
tree™. ‘ 4 - /1 //

Tree Improvement: An effort began in ,|  // ¥ FAUCHBE & MARMONT
1988 to improve the quality of the species | // O'GORMAN

as a timber species. A country-wide selec- '
tion of candidate trees was made for qual- |/ /% TERRIER ROUGE
itative characteristics that contribute to /"' HAUT CAMP

the economic value of Haitian oak. These NAN MARRON

traits include stem form, height to the pri- A
mary fork, branching patterns, and resis- 0 1T 2 3 45 6 7 8 5 1011 1213
tance to disease, insects and wind. A total TREE AGE (yr)

of 127 mother trees were selected

throughout Haiti. Seed was collected Figure 4.8 Height growth of C. longissima
from two-thirds of the selected candi- in Haiti.
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Table 4.2 Site and growth parameters of C. longissima trials in Haiti.

SITE ELEVATION  ANNUAL AGE SURVIVAL HEIGHT DBH? DRY WOOD
(m) RAINFALL (yr) (%) M.AL' M.A.L YIELD
(mm) (m) (cm) (kg tree’")

Lapila 350 1145 1.0 90 0.6 —
Bombard 480 948 1.0 76 0.6 —
Plaisance 360 1900 1.5 62 0.1 —
Cazeau 30 1200 2.1 97 1.7 -

Colin 650 1300 2.2 78 0.6 —
Passe Catabois 120 987 2.2 65 0.8 —

Grand Bassin 70 1300 2.3 40 0.4

Crocra 30 1490 3.0 89 0.6 0.6 0.6
Fauché 5 1436 3.0 39 1.0 1.3 1.9
Haut Camp 180 2280 3.0 90 0.4 — —
Laborde 90 1875 3.0 99 1.4 1.9 52
Marmont 280 1450 3.0 72 1.0 1.1 1.1
Roche Blanche 2 130 1030 3.0 86 0.4 —
Terrier Rouge 20 1293 3.0 57 0.5 0.5 —
Nan Marron 450 600 3.4 32 03 0.2 —
Roche Blanche | 130 1030 5.0 96 1.2 2.2 20.0
O'Gorman | 70 830 5.3 74 0.5 0.6 1.2
O'Gorman 2 70 830 5.3 89 0.5 04 0.1
Vaudreuil 55 830 10.0 65 0.8 0.9 14.7

! M.A.L = Mean annual increment. * DBH = Stem diameter at |.3 m above ground level, in cm.

Figure 4.9 Pasture site before trial establishment...
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Figure 4.10 ... and 4 years later, showing excel-
lent growth of C. longissima.
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dates and established in a series of
progeny trials and seedling seed
orchards throughout Haiti. All
progeny tests and orchards are com-
prised of open-pollinated stock.

No maternal effects have been
detected for 3-year survival and
height growth. Within-family varia-
tion is as large as inter-family dif-
ferences. For example, at the
Laborde progeny trial near Cayes, a
23% difference between the first-
and last-ranked families in height
growth (4.7 m v. 3.8 m) at 3 years
was not significant. Survival like-
wise was the same across families,
ranging from 96—-100%. This find-
ing directs further breeding strate-
gies towards selection of individu-
als that can be vegetatively propa-
gated and installed in second-gen-
eration orchards.

The orchard of 55 half-sib fami-
lies at Roche Blanche probably
contains the broadest genetic base
of C. longissima in its native range.
The orchard began yielding seed in

the second year. The photo in Fig. 4.4, taken at this orchard, shows the seasonal insect
defoliation that often attacks the species when it is under drought stress. But it also
underscores the worth of an investment to conserve a genetic diversity that can better
cope with changes in pests and growing conditions of such an economically important
tree species. Several periodic studies on the intensity of defoliation exhibited no family
differences. However, the effect of annual attacks may be causing growth differences
among families, with the top families showing superior vigor and an advantage of
40-50% in height growth over 5 years. The 2 largest individuals in the orchard come
from the same mother tree, a positive indication that improvement can be made in Haiti.
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Figure 5.1 Farmers like S. glauca growing in their fields because it grows tall, straight,
and reaps good lumber.
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Species: Simarouba glauca DC. var. latifolia Crong.

Family: Simaroubaccae

Synonyms: Simarouba medicinalis Endl., S. officinalis Macfad., S. officinalis DC.
Common names: H - bois fréne (bwa fiwenn), bois blanc (bwa blan), d’olive (doliv),
fréne (fwenn), RD - daguilla, daguillo, juan primero, laguilla, olivio, palo amargo; C -
gavilan; J - bitter damson; G/M - acajou blanc; US - simarouba, princess tree; F - bois
amer, quinquina d’Europe.

Species: Simarouba berteroana Krug. and Urban

Family: Simaroubaceae

Common names: H - bois fréne (bwa fwenn), fréne (fwenn), fréne étranger (fwenn
etranje); RD - aceituna, daguilla, juan primero, olivio.

 Importance: S. glauca is one of the major sources of fast-growing, medium-grade lum-
ber in Haiti. It is well adapted to the agricultural landscape, regenerating naturally
beneath mango and other mature trees. The fast, straight growth and wide adaptability
on shallow soils of Haiti’s mountains combine to make this tree an attractive choice for
agroforestry. The seed kernel is underutilized and has potential for supplying Haitains
with a source of oil.

Taxonomy and Botanical Features: There are 6 species of Simarouba in tropical
America, two of which are native to Haiti (Liogier, 1985). The common S. glauca var.
latifolia is easily distinguished from the less common S. berteroana by the leaves. Those
of the former are dark, shiny green above, oblong, and often notched or smooth at the
apex. S. berteroana leaves are a lighter dull green, lanceolate and have a prominent beak
at the apex (Fig. 5.3 inset). A third Simarouba species, planted during the 1950s and
1960s in the vicinity of Lake Peligre, probably was introduced from abroad. Locally
known as doliv, it is distinguished from S. glauca by a smaller bivalved seed and young
growth that is light green rather than reddish. It appears to have a shorter bole and a
heavier crown.

Fwenn is the Creole name derived from the French word for ash (Fraxinus:
Oleaceae). Bwa blan is heard more often in the northern part of Haiti, whereas fwenn is
used for the species in the south. Where S. glauca co-exists with S. berteroana, the lat-
ter sometimes is referred to as fwenn etranjé (foreign ash), though both are native to
Haiti. The specimen identified as S. glauca (Ekman 3036), collected in 1925 by Dr.
Ekman near Ganthier, is S. berteroana, as described by Liogier (1985).

Distribution and Ecology: S. glauca is a common native of the Greater Antilles,
Florida, Mexico and Central America. It is found mostly in Haiti as an associated
species of the subtropical moist forest (sensu Holdridge, 1976), occurring from sea level
to about 800 m. It shares the overstory position with the other common trees of the
home and humid perennial gardens: mango (Mangifera indica), royal palm (Roystonea
borinquena), avocado (Persea americana), plantain (Musa X paridisiaca) and as shade
for coffee (Fig. 5.2). The species is found on the rocky, shallow calcareous soils of
mountain slopes and ridges as well as on the deeper soils of the ravines and alluvial
plains.
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S. berteroana is endemic to Hispaniola and found scattered throughout the country
at elevations 100-600 m. The range of the species overlaps with S. glauca in the wetter
regions, though much less common, and extends into the drier zones which S. glauca
does not prefer.

S. glauca is shade tolerant and occurs as an understory tree, particularly under the
canopy of large fruit trees where birds perch and deposit the seed. Birds relish the ripe
drupes and play an important role in seed dispersal from March to July. The species does
poorly on severely degraded sites and approaches the limits of its optimal range in
regions of Haiti receiving less than 1200 mm annual rainfall. Stressed seedlings in these
areas often are attacked by caterpillars and stem borers during the dry months. However,
the bitter leaves are avoided by livestock, an advantage for seedlings that develop slow-
ly on tough sites.

Tree Characteristics: A remarkable attribute of Simarouba is the straightness of the
bole across sites varying widely in soil depth and quality. The tree develops a shallow
root system that is well adapted to mountain soils. Mature trees of S. glauca attain
heights of 25-27 m and stem diameters of 40-50 cm, often with a clear, cylindrical bole
to 9 m. S. berteroana, being found frequently on less-fertile sites, rarely grows taller
than 20 m with stem diameters ranging from 30-40 cm. The form is not as straight as
S. glauca and tends to fork at lower heights (Fig. 5.3). The crown of both species is nar-
row, widths averaging 4-6 m, with a crown width:DBH ratio of 22-25. Boles clear of
branches often extend to two-thirds total tree height and are managed by pruning the lat-
eral branches. Pruning allows the - TV

flexibility to grow the tree as part of '

the upper story of a perennial garden :

or in pure, dense stands of rak bwa , .

(woodlot). The species coppices, '
though not vigorously. Approx- ‘
imately 10% of the trees tallied by
Campbell (1994) were coppice
stems.

At least 2 branch stories or
whorls must be left when pruning S. |
glauca to avoid impairing growth
rates (Lamprecht, 1989). Plantations ] |
have been reported to resist storms '
and drought and are favored over
cashew (Anacardium occidentale)
for such reasons in India (Satpathi, :

1984).

The wood is light (sp. gr. 0.38)
and soft with strength properties
normal for a wood of its density. The
creamy white color of the heartwood
is barely distinguishable from the
sapwood. It is commonly reported Figure 5.2 S. glauca is managed with mixed
in Haiti and other Caribbean islands annual and perennial food crops in the moist
that the wood has a tendency to split  regions of Haiti.
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during sawing. Seasoning with prolonged weather exposure causes severe surface and
end splitting. It exhibits variability in decay resistance, though it is generally considered
low in resistance to decay fungi and highly susceptible to dry-wood termites and marine
borers, contrary to a widely held belief that the characteristic bitter taste of the bark and
wood impart a resistance to insects (Longwood, 1962).

The plant is dioecious with both unisexual and bisexual flowers. The seed orchard

Nt e e

Figure 5.3 S. berteroana, showing the
typical habit of the species. Inset -
Slender and pointed leaf shape of S.
berteroana

at Roche Blanche began bearing seed at 3
years, though full seed production is
achieved at 6 years. Male trees made up
approximately 40% of the population in a
plantation established in India (Satpathi,
1984). These were eliminated and replaced
with bisexual plants for seed production.
There are 1600—1800 seeds kg™ for S. glau-
ca and 1100-1300 seeds kg' for S. bert-
eroana.

Utilization: The moderate density, softness,
and ease of working, make S. glauca a pop-
ular wood for house construction and com-
mon furniture of the Haitian farmer. The
combination of fast growth, broad adaptibil-
ity, and ample natural regeneration provides
an adequate supply for local wood industries
in such regions as Maniche in the south-
western Haiti (Fig. 5.4).

The wood generally is sawn into planks
that are easy to work as a general utility
wood. Certain staining fungi that attack the
wood actually enhance its appearance for
decorative uses. The wood industry in
Central America uses the species in match

manufacture, plywood core, veneer, wood chips and lumber.

S. glauca yields an edible oil from its seeds. The aceituno fat also is used for soap
production in India, where plantations have been established for commercial produc-
tion. Methods for processing the seed to produce and refine the crude fat, as well as the
physical and chemical characteristics of the aceituno oil, are given in Rath (1987).
Armour (1959) mentions a toxin in the residual cake that is produced during the oil-

extraction process.

All parts of the tree are used for medicinal purposes. The bark is taken as a decoc-
tion or tea for diarrhea and fever. Leaves are used for rheumatism or are applied in the
form of a lotion for body pain, bruises or skin itch. The fruit is edible. During the flow-
ering season, it is visited by swarms of bees and is considered an important honey plant.

Propagation: S. glauca regenerates well under the deep shade of mango, where birds
perch and drop the seed after eating the sweet pulp (Fig. 5.5). It also is dispersed by
other small fauna that feed on the fruit. A lizard species (Ctenosaura similis) in Costa
Rica has been observed to ingest the fruit and disperse intact seeds away from the moth-

er trees (Traveset, 1990).
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Figure 5.4 Men sawing S. glauca in the Maniche area, where the species supplies a
local lumber industry.

For the most part, trees found in the Haitian landscape are regenerated naturally.
However, farmers occasionally transplant volunteer seedlings or sow seeds in new loca-
tions. Nursery beds for stumps or bare-root seedlings are a recent development of agro-
forestry and forestry projects in Haiti (Fig. 5.6) and are better suited for local produc-
tion of seedlings where natural regeneration is scarce. Stumps or balled seedlings are
transplanted during the rainy season when root collar diameters reach 0.7-1.0 cm.
Vegetative techniques include air-layering, cuttings and grafting (Satpathi 1984;
Armour, 1959).

Special considerations are needed to propagate the species efficiently in containers.
It is preferred to sow fresh seed, within a month following harvest, and prepare the seed
by cracking the endocarp to overcome dormancy barriers. Emergents have a tendency
to loop or lie on their sides. Sowing the seed on its side partially overcomes this prob-
lem; extra seed is sown in germination beds for replacing deformed seedlings. Young
seedlings under shade are susceptible to root- and stem-rot diseases that should be con-
trolled by proper watering and fungicide treatments. Sunscald is a problem when
seedlings are placed in the sun directly from the shade. This problem is avoided if the
seedlings are conditioned properly. Approximately 12 weeks are required to raise
seedlings in the rigid cell containers, with the initial 4 weeks in the shade and the final
month being hardened off (Josiah, 1989).

Seed Research: Seed of this species exhibits dormancy as a result of the hard seed coat.
Seed that are viable by the tetrazolium test fail to germinate. Furthermore, the high ol
content of the seed causes the seed to lose viability after a couple of months when it is
stored at ambient conditions. Drying to seed moisture contents below 10% and storing
in air-tight containers improves seed longevity.
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Figure 5.5 Natural regeneration of S. glauca under a harvested mango tree, where birds
once perched and dropped seed after eating the sweet pulp.

Seed-coat dormancy can be overcome by extracting the kernel from the endocarp
or by cracking the endocarp prior to sowing (Timyan and Vaval, 1993). Both these treat-
ments showed significant improvements in germination over the control, increasing
total germination 2-fold in the nursery. Soaking the seed in either cold or hot (80° C)
water for 24 hours did not affect germination. However, height growth was slower for
seedlings that germinated from the extracted kernels than for the other seed treatments.

Growth Performance: Both species generally exhibit good to excellent survival, even
on poor sites with shallow soils and drought periods extending to 4 months (e.g.,
Bombard and Lapila). However, the species are out of their range on low-elevation sites
receiving less than 1000 mm rainfall or sites above 900 m elevation (see Table 5.1 and
Table 5.2). Annual stem increments are slightly higher for S. glauca than S. berteroana,
with the latter species exhibiting a more slender stem, less erect form, and branchier
crown.

1 i i,

Figure 5.6 S. glauca is propagated as bare-root seedlings in a CARE nursery.



44 Fwenn

Height growth has never been observed to exceed 2 m yr' for either species (see
Fig. 5.7 and Fig. 5.8). The fastest growth has been measured at the Fauché site (1.8 m
yr! for S. glauca; 1.6 m yr'! for S. berteroana), with the average for the species close to
a meter per year. The oldest trial at O’Gorman in the Cul-de-Sac plain was measured at
9 years and showed a mean annual height increment of 0.5 m and stem-diameter incre-
ment of 0.6 cm for S. berteroana. S. glauca exhibited height increments of 0.7 m and
stem-diameter increments of 0.6 cm in the same trial. However, the O’Gorman site is
not typical of the growing conditions where S. glauca is commercially exploited for
lumber. Fauché and La Jeune are typical sites where the native population is vigorous
and the species is regarded as a valuable shade and timber species. These trials should
be observed carefully to estimate the profitability of growing the species for timber.

Tree Improvement: The selection of S. glauca provenances for superior wood proper-
ties has been examined in Africa, based in part on seed collected in Haiti (Ergo and
Deschamps, 1984). A great deal of heterogeneity was found among the seed sources
throughout its native range in the Caribbean and Central America. Most variability was
attributed to genetic differences, indicating the potential of tree improvement within the
species. ‘

Between 1988 and 1991, a selection of superior phenotypes was conducted in areas
of Haiti where significant populations occur: La Jeune area of the Plateau Central,
Maniche area of the southwest, the Grand-Anse, and areas of Bainet and Jacmel. A total
of 79 plus trees were selected, of which 35 trees were harvested for seed and propagat-
ed for establishment in seedling seed orchards, progeny trials, and arboreta. The same
approach was employed for the endemic S. berteroana. Nine of 14 selected trees were
harvested and established in orchards and progeny trials. Some of the orchards of the

Table 5.1 Site and growth parameters of S. glauca var. latifolia trials in

Haiti.
SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?
(m) RAINFALL  (yr) (%) MAL' ~— MAL
(mm) (m) (cm)
Laborde 2 90 1875 1.0 92 0.5 —
La Jeune 400 1145 2.0 88 1.2 —
Paillant 600 1300 2.0 69 0.4 —
Tranquille 76-11 900 1450 2.9 41 0.2 —
Bombard 480 948 3.0 75 0.8 0.8
Fauché 5 1436 3.0 77 1.8 2.0
Haut Camp 180 2280 3.0 82 0.4 0.5
Marmont 280 1450 3.0 48 0.9 0.8
Roche Blanche 130 1030 3.0 84 1.6 2.0
Terrier Rouge 20 1293 3.0 57 0.7 0.8
Lapila 2 350 1145 3.2 52 0.7 0.9
Lapila 1 ) 350 1145 34 90 1.2 1.3
O'Gorman 76-10 70 830 53 85 0.9 0.8
O'Gorman 76-9 70 830 5.3 74 1.2 0.5
O'Gorman 76-6 70 830 9.0 41 0.7 0.4
Vaudreuil 75-1 55 830 10.0 53 1.0 1.2

! MLA.L = Mean annual increment. > DBH =Stem diameter at 1.3 m above ground level.




Fwenn 45

Table 5.2 Site and growth parameters of S. berteroana trials in Haiti.

SITE ELEVATION  ANNUAL AGE SURVIVAL HEIGHT DBH*
(m) RAINFALL  (yr) (%) MAL' ~ MAL
(mm) (m) (cm)
Laborde 2 90 1875 1.0 100 0.9 —
Tranquille 76-10 850 1385 .27 32 0.3 —
Marmont 280 1450 3.0 36 1.2 1.1
Fauché 5 1436 3.0 66 1.6 1.5
Roche Blanche 130 1030 3.0 80 1.6 1.8
Terrier Rouge 20 1293 3.0 62 0.9 0.8
Lapila 2 350 1145 32 69 0.8 . 0.8
O'Gorman 1 70 830 9.0 49 0.4 0.6

! M.A.L = Mean annual increment. > DBH = Stem diameter at 1.3 m above ground level.

latter species are isolated from S. glauca; others are adjacent and may produce hybrid
seed. There is evidence that the two species hybridize, with seed collected from wild
populations of S. glauca showing traits of S. berteroana. Future studies should be ori-
ented toward better understanding the role that hybrids may play in wood properties,
survival and growth rates. Attempts to broaden the genetic diversity of S. glauca by
importing seed from the OFI collection (UK) and the Dominican Republic were unsuc-
cessful, with the seed failing to germinate in the nursery.

No maternal effects have been shown for either species in survival or height growth
after 3 years. There is as much variance within the half-sib families as there is between
them. The populations in Haiti appear to be quite uniform, though selection at the indi-
vidual level in the progeny and seed orchards is planned at the time of the first thinning.
The seed orchard at Roche Blanche, established in 1989, began bearing seed in May,
1993 at 3 1/2 years.
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Figure 5.7 Height growth of S. Figure 5.8 Height growth of S. ber-

glauca in Haiti. teroana in Haiti.



Figure 6.1 A mature S. mahagoni shelters the couftyard of a rural residence.
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Species: Swietenia mahagoni (L.) Jacq.

Family: Meliaceae

Synonyms: Cedrela mahagoni L., Cedrus mahagoni L., C. mahogani (L.) Miller,
Swietenia fabrilis Salisbury, S. mahogoni (L.) Lam.

Common Names: H - acajou (kajou), acajou pays (kajou peyi); C, PR, RD - caoba,
caoba de Santo Domingo, caoba dominicana; J, PR, US - Dominican mahogany, small-
leaf mahogany, West Indian mahogany, West Indies mahogany.

Species: Swietenia macrophylla G. King

Family: Meliaceae

Synonyms: Swietenia belizensis Lundell, S. candollei Pittier, S. krukovii Gleason &
Panshin, S. tessmannii Harms

Common Names: H - acajou étranger (kajou efranje), acajou du Venezuela (kajou
venezwela), acajou du Honduras; RD - caoba hondurefia; PR - caoba de Honduras; PR,
US, J - big-leaf mahogany, Honduras mahogany, mahogany, Venezuelan mahogany.

Importance: S. mahagoni, one of the world’s premier cabinet woods, was the original
mahogany in the commercial trade and was exported from Hispaniola as early as the
sixteenth century. It is broadly adapted to dry rocky sites where other premier timber
species are not productive. It naturally regenerates well and hybridizes with S. macro-
phylla for faster growth and superior form. S. macrophylla, introduced from Central
America and naturalized in the wetter regions of Haiti, offers expanded opportunities
for agroforestry and lumber production.

Taxonomy and Botanical Features: Most botanists recognize 3 species in the genus
Swietenia (S. mahagoni, S. macrophylla, and S. humilis), though the degree of
hybridization and intermediate types among the species blurs this distinction
(Pennington and Styles, 1975). The broad symmetrical crown and short trunk is char-
acteristic of the native S. mahagoni. The leaves are even pinnate, 10-18 c¢m long, and
bearing 4-10 pairs of shiny, dark green leaflets, lance-shaped, 2.5-5.0 cm long by

0.7-2.0 cm broad. The light brown seed capsule stands upright, about 610 cm long by
4-5 cm diameter, with 5 valves splitting upward from the base. Each valve releases
about 20 flat brown winged seeds, 4—6 cm long. Features that are characteristic of the
naturalized S. macrophylla are the smoother and lighter bark, straighter and longer bole,
narrower crown in proportion to total tree height, and larger leaves. The leaves are
20-40 cm, with 6-12 pairs of shiny leaflets, 6.5-15.0 cm long. The seed capsule is
12-18 cm long and 7.5 cm diameter, with 5 valves that split from the base, each with 2
rows of 10-14 winged brown seeds, 8—11 cm long (Fig. 6.2). S. macrophylla outcross-
es with S. mahagoni in Haiti to produce hybrids with intermediate leaf sizes, but inher-
its more the form and growth rate of S. macrophylla and the wood qualities and dro'ught
resistance of S. mahagoni (Whitmore and Hinojosa, 1977).

Distribution and Ecology: S. mahagoni is native to the western Caribbean, including

Hispaniola, Jamaica, Cuba, Bahamas and south Florida. It now occurs throughout the
tropics as a timber species, having problems naturalizing in other countries.

47
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Figure 6.2 Five-parted seed capsules
are a characteristic feature of Swite-
tenia. The capsules of S. macrophylla,
shown here, are larger than those of S.
mahagoni.

S. macrophylla occurs naturally from the
Yucatan in Mexico to Brazil. It is a lowland
species, most frequently found from sea level to
450 m.

In Haiti, S. mahagoni is common at eleva-
tions of 100—500 m, mostly inhabiting the drier
hillsides where it is better adapted than the
introduced S. macrophylla. Soils are mostly
calcareous and annual rainfall ranges from
8002000 mm with a 2-3 month winter
drought. The seed capsules fully ripen during
the dry season, with the winged seed dispersed
widely by the winds.

Pure and dense stands of the species occur
rarely, observed only in areas of the Plateau
Central where the species is very common.
Typically, the species is scattered as isolated
trees across the agricultural landscape and
occurs in remnant populations. In the drier
habitats of the Northwest, commonly associat-
ed species are bwa blan (Phyllostylon
brasilense), divi-divi (Caesalpinea coriaria),
bwa kapab (Colubrina arborescens) and gayak

(Guaiacum sp.). In the moist forest, associates are sed (Cedrela odorata), bwa doti
(Petitia domingensis), chenn (Catalpa longissima) and bwa ple (Colubrina

arborescens).

S. macrophylla was introduced into Haiti during the 1940s by SHADA
(Société Haitienne-Américaine pour le Développement Agricole) at Bayeux, on the
northern coast, and at Franklin, in the southwest (Fig. 6.3). Since that time, it has been

[
!

¥

Figure 6.3 One of the original S. macrophylla stands at Franklin, about 40 years after

its introduction to Haiti.
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distributed as roadside plantings and has been established in small private plantations in
the Cap-Haitien and Jérémie areas. The species performs poorly on alkaline soils, par-
ticularly on the soft whitish limestone clays, locally known as fif, and on shallow rocky
soils of the dry slopes and ridges. It prefers sheltered conditions and well-drained soils
in areas of Haiti that receive more than 1800 mm annual rainfall and below 500 m cle-
vation. Natural S. macrophylla x S. mahagoni hybrids are found in most areas where S.
macrophylla has been introduced, notably in the Limbé/Riviere Salé region and Fond-
des-Negres. Additionally, seed lots of the hybrid have been imported from Puerto Rico
and St. Croix since 1989 and have been established in growth trials with both of the par-
ent species. S. humilis occurs in scattered trials throughout the country and has been
introduced to Haiti only since 1989.

Tree Characteristics: The typical form of mature S. mahagoni has a short, buttressing
trunk, up to 1 m diameter and 2-3 meters high, with a large, spherical crown, many
heavy branches and dense shade. The bark is smooth and gray on young trees, turning
to a scaly dark reddish brown on large trees. Superior individuals have been selected
with clear bole lengths up to 12 m. Maximum tree heights rarely exceed 24 m and aver-
age 18 m with spreading crown diameters up to 15 m. Average crown:DBH ratio for
this species is 22.4 (sd 2.74). The tree is deciduous where there are severe droughts,
with a characteristic reddish flush of
=¥-% . new leaves at the beginning of the

1 rains (Fig. 6.4).
\, : The form of S. macrophylla is
A /';{:"L‘ superior for lumber production, hav-
SR ing a narrower crown and clear boles
‘ up to 16 m. Tree heights have been
measured up to 30 m at Franklin, with
stem diameters 40—60 cm, averaging
an annual increment of 1 ¢cm yr' dur-
. ing the past 50 years. The crown of
young trees is narrow; that of older
trees becomes broad, dense, and high-

ly branched.

Wood properties of the two
species differ. S. mahagoni is harder,
with a heartwood that is brownish
red, deepening with exposure and
age. S. macrophylla is lighter pink
brown, with a grain not as fine. Both
woods have similar density (0.5-0.8)
with straight grain that is sometimes

| Wavy, roey, and figured. The sapwood
, of both species is very susceptible to
| decay and insects. Many farmers and
Figure 6.4 S. mahagoni is deciduous in the woodworkers in Haiti complain of the
drier regions of Haiti. attack (piké) on juvenile S. mahagoni
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trees by various borers. However, the heartwood of S. mahagoni is highly resistant to
decay and insect attack, performing better than all other mahoganies on the world mar-
ket (Moses, 1955). West Indies mahogany is noted for its low and uniform shrinkage
and its ability to hold its shape much better than other woods of similar density
(Longwood, 1962). The wood works well and finishes to an exceptionally smooth, lus-

Figure 6.5 Detail of classic mahogany
furniture made in Haiti.

trous surface.

Both species flower in Haiti during the fall
and produce seed during the late winter peri-
od from January to March. Seed weights
range from 2100-2800 seeds kg' for S.
macrophylla to 6000-8700 seeds kg for S.
mahagoni. The seed of neither species stores
well. The best storage conditions are at very
low seed moisture contents (3 % wet weight
basis) and low storage temperatures (-20 to 2°
C). Seed does not remain viable for longer
than 2 months when stored at ambient condi-
tions in Haiti.

Utilization: This is the wood of choice for
high-class furniture and cabinetwork, joinery,
yachts, and pattern work (Fig. 6.5). Logs usu-
ally are hauled in from the rural areas in short
3-meter lengths rather than being sawn (Fig.
6.6). Woodcarvers use a significant amount

Figure 6.6 Logs of S.mahagoni in Port-au-Prince waiting to be sold for wood carving

and furniture making.
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of the wood in turnery and sculpture. Much of the branchwood and crooked stems is
converted to charcoal, particularly in the regions of Haiti isolated from the urban mar-
kets by poor roads. High-grade timber is used locally for window frames, doors, sills
and interior woodwork, or is exported to the urban market.

S. mahagoni is a medicinal plant throughout the Caribbean. The bark is con-
sidered an astringent and taken orally as a decoction for diarrhea, as a source of vita-
mins and iron, and as a medicine used to induce hemorrhage. When the bark is steeped
to a red liquid, it is taken to clear blood, increase appetite, and regain strength in cases
of tuberculosis (Ayensu, 1981).

Farmers generally plant the species along the boundary of gardens or around
the courtyard garden, where it provides deep shade. A widespread belief in Haiti is that
S. mahagoni dries the soil and makes it “hot.” This is particularly true in the drier
regions where soil moisture is already marginal for adequate crop production. §. macro-
phylla does not suffer this reputation, being planted in regions of Haiti where rainfall is
greater than 1500 mm and used as shade for coffee.

Propagation: Most farmers in

Haiti who transplant seedlings

do so from naturally-regener-

ated stock in the field (Fig.

6.7). The species generally is

propagated from seed for

| mass production of seedlings

| in containerized systems, such

as the  Winstrip and

Rootrainer. Seed is sown

\ | shortly after harvest, consider-

ing the short viability of the

| seed under ambient condi-
tions. Seed usually is pre-
i pared by breaking the seed
u wing to facilitate germination.
The heavy part of the seed is
planted into the soil with the
top portion slightly exposed.
Looping of the hypocotyl is a
problem and these seedlings
are replaced with transplants
from a germination bed. Both
species require about 18
weeks to prepare seedlings for
outplant, with the initial 3

weeks in the shade and the
Figure 6.7 Transplanting volunteer seedlings is the  final 4 weeks for hardening

easiest method for establishing S. mahagoni at new  off. Sunscald is a problem if
locations. the seedlings are exposed
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directly to the sun from shade, requiring acclimation to full-sunlight conditions.
Damping off and root-rot problems are the most serious nursery diseases and can be
controlled by proper watering and fungicide treatments. The root plug of the species is
loose and special precautions are required in lifting out the seedlings.

Growth Performance: The growth data on S. mahagoni in Haiti are surprisingly
sparse considering the widespread occurrence of the species (Table 6.1). It is more
drought hardy than S. macrophylia (Table 6.2) and generally exhibits higher survival
and growth on sites receiving less than 1000 mm rainfall. The trial at O’Gorman is typ-
ical of the performance of S. mahagoni in Table 6.1 compared to S. macrophylla in
Table 6.2 on a dry site. Survival is 4-fold and mean annual diameter increments are 2-
fold. Even height growth is faster for the more drought-tolerant native species. On
favorable and wetter sites such as Fauché, growth of S. macrophylia is rapid, achieving
twice the annual height increments of S. mahagoni. Whereas S. macrophylla can
achieve 2 m yr', S. mahagoni rarely grows faster than 1 m yr, even on sites where
moisture and soil depth are not limiting. Figure 6.8 and Figure 6.9 compare the height

Table 6.1 Site and growth parameters of S. mahagoni trials in Haiti.

SITE ELEVATION  ANNUAL AGE SURVIVAL HEIGHT DBH*

(m) RAINFALL (yr) (%) M.A.L' MA.L

(mm) (m) (cm)
Fauche 5 1436 3.0 84 1.4 14
Marmont 280 1450 3.0 71 1.2 1.2
Marmont 280 1450 3.0 44 1.0 0.9
Roche Blanche 130 1030 3.0 48 1.1 1.2
Terrier Rouge 20 1293 3.0 71 0.6 0.3
O'Gorman 70 830 9.0 85 0.6 0.6
Vaudreuil 55 830 10.0 89 0.8 1.1

I'ML.A.L = Mean annual increment. * DBH = Stem diameter at 1.3 m above ground level, in cm.

Table 6.2 Site and growth parameters of S. macrophylla trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?

(m) RAINFALL  (yr) (%) MAIL' MAL

(mm) (m) (cm)
Berault 25 1950 3.0 53 2.0 22
Labordette 375 1350 3.0 - 44 0.6 1.0
Fauche _ 5 1436 3.0 47 22 2.1
Marmont 280 1450 3.0 32 14 1.5
Marmont 280 1450 3.0 44 1.0 1.0
Roche Blanche 130 1030 3.0 30 1.0 1.0
O'Gorman 70 830 53 22 0.4 0.3
Vaudreuil 55 830 10.0 75 1.0 1.2

!'M.A.L = Mean annual increment. > DBH = Stem diameter at 1.3 m above ground level, in cm.
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growth of the two species on several
sites in Haiti. The trials are more typ-
ical of sites that are preferred by S.
mahagoni, biasing the true potential
of S. macrophylla. The best examples
are the former SHADA plantations
near Anse d’Hainault and Bayeux and
several private plantations near Cap-
Haitien. The tree grows poorly on the
shallow, rocky soils of steep slopes
and ridges, as in the case of the
Labordette trial.

The trial at Marmont is situated
in the Central Plateau where S.
mahagoni is a dominant species.
Early growth rates are favoring S.
macrophylla and the hybrid, S. macro-
phylla x S: mahagoni, over the native
species. However, survival rates are
still higher for S. mahagoni and a
steady growth rate over a longer peri-
od may be superior.

Survival is not a problem for S.
mahagoni, tolerating drought better
than S. macrophylla. However, the
broad canopy of the tree discourages
pure wood lots and the slow growth
makes it difficult for farmers to seri-
ously consider this species for inten-
sive silviculture. For this reason,
farmers rarely propagate the species,
preferring instead to rely on natural
regeneration and transplanting wild-
ings at wide spacings. It is difficult at
this stage to predict the role of the
hybrid. It is reported to be more
drought resistant than S. macrophylla,
though this will be difficult to prove
with so few sites where the hybrid and
both parents occur at the same age. At
Roche Blanche and Marmont, where
such a situation occurs, the hybrid has
not shown any advantage in survival.
Results in height growth are mixed
(Fig. 6.10). Growth rates for the few
sites where it has been established in
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trials are provided in Table 6.3.

HEIGHT (m)
5

Tree Improvement: A total of 17 S.
mahagoni and 18 S. macrophylla were
selected between 1988 and 1991 for supe-
rior traits. The major selection areas for S.
mahagoni were in the Central Plateau, the
Northwest, and in scattered populations in
the southern peninsula. Superior pheno-
types of S. macrophylla were selected in
even-aged plantations in the Jérémie and
Cap-Haitien areas. Several provenances of
- 8. macrophylla were introduced from
Central America and established in prove-
nance trials and seed orchards to broaden
the genetic base of the introduced species.
The open-pollinated S. macrophylla x S.
mahagoni  hybrid was imported from
Puerto Rico and St. Croix on three occa-
sions and established with both parent

‘ W MAC[]HYBRID [ |MAH

A RMONT ARBORETUM R. BLANCHE ORCHARD species in stands for growth comparisons
MARMONT ORCHARD 1
and to encourage back-crossing of the
TRIAL SITE & &

hybrid with the local S. mahagoni for more
drought-resistant stock. The hybrid, with a
narrow crown and a straight clean stem,
resembles more the traits of the mother
parent, S. macrophylla, and appears to be a
good choice for agroforestry (Fig. 6.11).
Problems of variability and a narrow genetic base inherent to hybrids should be studied
further to improve their potential for widescale forestry purposes.

Figure 6.10 Height growth comparisons
of Swietenia spp. after three years.
MAC = S. macrophylla; HYBRID = S.
macrophylla x S. mahagoni; MAH = .
mahagoni.

Table 6.3 Site and growth parameters of S. macrophylla x S. mahagoni hybrid trials
in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?
(m) RAINFALL (yr) (%) M.A.L! MA.L
(mm) (m) (cm)
Marmont 1 280 1450 3.0 52 1.3 1.2
Marmont 2 280 1450 3.0 68 1.2 1.2
Roche Blanche 1 130 1030 3.0 32 0.9 0.9
Roche Blanche 2 130 1030 4.0 80 1.6 1.9

!M.A.L = Mean annual increment. 2 DBH = Stem diameter at 1.3 m above ground level, in cm.
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Figure 6.11 Comparison of S. mahagoni (left) with a S. macrophylla x S. mahagoni
hybrid (right) after three years of growth in the Cul-de-Sac Plain.
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Figure 7.1 R. borinquena is an important source of food, fiber and construction mate-
rial for rural populations in Haiti. Inset — The royal palm is displayed proudly in the
Haitian coat of arms.
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Species: Roystonea borinquena O. F. Cook

Synonyms: Oreodoxa borinquena (O.F. Cook) Reasoner ex L.H. Bailey, Roystonea his-
paniolana Bailey, R. hispaniolana {. altissima Moscoso, R. peregrina L. H. Bailey
Family: Arecaceae (=Palmace)

Common Names: H - palmiste (palmis), palmier royale; RD - palma palma deyagua,
palma real; US - Hispaniolan royal palm, Puerto Rico royal palm, royal palm.

Importance: This is one of the most useful trees in the moist lowlands of Haiti, pro-
viding a source of food for pigs, fiber for weaving and thatch, and construction mater-
ial. Nearly every part of R. borinquena can be utilized for domestic purposes or for sale
in the market. The stately tree is a symbol of patrimony, and is positioned in the center
of the Haitian flag (Fig. 7.1 inset).

Taxonomy and Botanical Features: The genus is native to the Caribbean, and is named
in honor of General Roy Stone (1835-1905), who served in Puerto Rico during the
Spanish-American War. Bailey and Moore (1949) recognized 12 species, though there
may be fewer than this when a revision of the genus is completed (Henderson et al.
1990). The center of diversity for the genus is recognized as eastern Cuba (Zona, 1993).

R. borinquena and R. hispaniolana, though often reported as distinct species, may
be considered synonyms (S. Zona, personal communication). The palm is recognized
by a smooth gray and solitary trunk up to 0.5 m diameter that is slightly swollen at mid-
height; a light green column of leaf sheaths about 1.5 m high between the trunk and the
crown of large pinnate leaves; leaf blades about 2.5— 3.5 m long, with-many paired pin-
nae 0.4-0.6 m long, the youngest unfolded leaf projecting as a spire from the middle of
the crown; male and female flower clusters at the base of the leaf sheaths; and light
brown, slightly fleshy, elliptical fruits approximately 1 cm in diameter.

Distribution and Ecology: R. borinquena occurs in Puerto Rico, Vieques, St. Croix
(Little and Wadsworth, 1964) and throughout the island of Hispaniola, from below sea
level near Lake Enriquillo to about 1000 m elevation (Zanoni, 1991). It is found most
frequently in the lower mountain areas beginning at 150 m, preferring the moist to wet
forest regions that receive 1000—2000 mm annual rainfall. It does not occur in the dry
limestone regions except near water sources. The tree is abundant in the upper
Artibonite watershed (Fig. 7.2). In one study of the courtyard gardens around
Lascahobas, royal palm was the most common species, including all size classes, and
ranked third behind mango and avocado in the number of mature trees over 25 cm stem
diameter (Campbell, 1994). Though a dominant tree of the upper canopy layer in the
gardens near rural residences, most of the population is distributed in favor of the juve-
nile-size classes that are not considered mature for timber harvest. The species is dis-
persed largely by farmers who harvest the fruit to feed pigs, but also by birds and
rodents.

Tree Characteristics: Mature palms reach 20 m tall with crown diameters approach-

ing 5 m (Fig. 7.3). The grayish smooth trunk has a slightly broad base that narrows
before swelling some distance above. The evergreen crown has more than a dozen
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Figure 7.2 R. borinquena is particularly abundant in the lower elevations of the moist
regions of Haiti. '

gracefully curved and spreading leaves that separate smoothly from the trunk after they
die. Faint leaf scars at the nodes form a distinctive pattern along the trunk and are vari-
ably spaced according to growth rate and tree age. The tree flowers throughout the year.

Utilization: The species is one of the most utilized tree species in the subtropical moist
forest. It is planted as a stately ornamental in the urban residential areas. In the rural
areas, the standing tree is often used to store grain. A hole is cut through the trunk at
about 6 m above ground and corn is balanced on each end of a pole running through the
hole (Fig. 7.4). This practice discourages rats from getting to the corn. As an important
honey plant, the flowers attract bees that also make their hive in trunk segments pre-
pared by farmers (Fig. 7.5). The fruit clusters are served to pigs that are often tethered
at the base of the trunk or in deep shade (Fig. 7.6). When pigs are given fresh fruit, they
eat the fleshy outer part and leave the kernel to dry for later consumption. The proxi-
mate analysis of Roystonea truit from Cuba, on a dry weight basis, is as follows: 6.1%
crude protein, 23.6 % crude fiber, 26.6% crude fat, 39.4% carbohydrates, and 4.3% ash
(Gohl, 1975).

The palm generally is felled when the hard outer trunk is mature for lumber, about
15-25 years of age (Campbell, 1994). Thin planks are hewn with a machete along the
stem axis, about 10 cm wide and 4-6 m long, and are utilized mainly for roof lattice,
flooring, and siding in the construction of houses and granaries (Fig. 7.7). The lumber
1s reportedly very susceptible to attack by dry-wood termites (Little and Wadsworth,
1964). The palm cabbage (i.e., heart of palm) is wrapped carefully in the leaf sheath and
sold as a food item, particularly at Easter time. Leaf segments of the young furled fronds
are used for weaving chair seats and hats. The dried sheaths (tas#) of mature fronds,
when pressed flat, are used as roofing and siding material and are readily sold in local
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Figure 7.3 R. borinquena is planted for its majestic beauty as well as its useful prod-
ucts.
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markets as a cheaper substitute for cor-
rugated tin sheets. The sheaths also are
prepared for packing tobacco and
molasses sugar (rapadou) or for insulat-
ing glass bottles. The leaf blades serve as
thatch for graineries, outdoor kitchens,
and field huts. The frond ribs are used as
fuel.

Propagation: The majority of seedlings
are volunteers that are left to grow wher-
ever they germinate. Seed dispersal is
aided significantly by transporting the
ripe seed to feed pigs and the almost con-
tinuous availability of fruit to wild ani-
mals. Very few seedlings are transplant-
ed once they have germinated, though it
is possible to transplant the tree even at
very large sizes. Next in importance are
those seedlings that are cultivated by
sowing the seed in selected areas of the
property. Very rarely is the tree propagat-
ed from seed in containers, except as an
ornamental in the urban residential areas.
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Figure 7.4 R. borinquena is typically used
for dry grain storage high and away from
rats.

Figure 7.5 A Roystonea grove provides an excellent site for an apiary, providing both
hives made from the trunks and a source of nectar and pollen from flowers.
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Seedlings are propagated easily from seed. The exocarp is removed from the ker-
nel prior to sowing. Germination takes 2—4 weeks under constantly moist conditions.
Good drainage is necessary to keep the seed from rotting.

/

Figure 7.6 The fruit of R. borinquena is a valued source of food for pigs and birds that
act as important dispersal agents for regeneration to new sites.

e

Figure 7.7 R. borinquena is an important source of construction material for granaries
and houses, particularly in the Central Plateau.
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Figure 8.1 C. odorata planted in a typical residential setting in Bombardopolis.
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Species: Cedrela odorata L.

Family: Meliaceae

Synenyms: Cedrela dugessii Watson, C. glaziovii C. DC., C. guianensis Adr. Juss., C.
mexicana M. J. Roemer, C. occidentalis C. DC., C. pavaguariensis Martius, C. sin-
tenisii DC., C. velloziana M.J. Roemer., Surenus brownei Ktze.

Common Names: H - acajou a planches (kajou planch), acajou femelle (kajou femel),
cedre (séd), ceédre blanc (sed blan), cédre espagnol (séd panyol), cédre rouge; C, RD,
PR - cedro, cedro del pais, cedro hembra, cedro macho; PR - Spanish cedar.

Importance: Cedrela odorata is prized for its valuable aromatic wood. In Haiti, as

elsewhere in the tropical America, the species is exploited heavily for domestic use or

for sale in the urban market. The tree provides a wide variety of products and services, -
making it a good choice for traditional perennial-oriented cropping systems. Because of

the value of the wood, local populations have been reduced severely. Optimal conditions

necessary for natural regeneration are deteriorating, thus adding importance to contin-

ued efforts in provenance testing and genetic conservation of the species in Haiti.

Taxonomy and Botanical Features: The genus Cedrela has involved several systemat-
ic revisions, causing some confusion in the taxonomy of C. odorata L. Styles (1981)
reduced the number of species within the genus to 7 and considers 28 other named
species, including C. mexicana M. J. Roem., as C. odorata. Naturally, there is a signif-
icant amount of population variation in the species, with differences expressed in the
bark, foliage and wood. The common native variety is close in appearance to the prove-
nances imported from Colombia and Costa Rica and is distinguished as séd wouj (red
cedar). Characteristic features include a rough fissured bark, reddish-green color of new
growth, and sessile leaflets. In contrast, the provenances from Honduras, Belize and
Guatemala exhibit a light green color of new growth, smoother bark, larger leaflets with
petioles, and varying degrees of pubescence. Mature trees of this variety are less com-
mon in Haiti and are known as séd blan (white cedar). Both varieties have alternate
leaves, about 20—-60 cm long, consisting of 820 pairs of elliptical leaflets. The incon-
spicuous flowers are 4-parted, greenish-white, and about 10-16 mm across. Seeds are
borne in a reddish-brown capsule, are nearly round with light-colored dots, 1620 mm
in diameter, and split into four parts to release 3040 winged seeds. Tree parts give off
a bitter, characteristic scent that smells like garlic (Little and Wadsworth, 1964).

Distribution and Ecology: The natural distribution of the species extends from Mexico
and the Caribbean to Argentina (Longwood, 1962; Smith, 1965). Optimum growth con-
ditions for the species are found in the moist forest, with annual precipitation of
1200-1800 mm and 4-5 dry months. The majority of the remnant population in Haiti is
located in the mountain elevations extending from 200-800 m elevation and over 1500
mm rainfall. However, scattered native populations have been located in drier habitats,
such as Bombardopolis (900 mm rainfall) and on coastal plains of wetter locations,
including the Plaine du Nord, Cayes, Petit-Goave, Arcahaie and Anse-a-Veaux regions.
The tree usually is seen isolated among other tree species of the subtropical moist for-
est, occuring near ravines and courtyard gardens. Occasionally, stands of C. odorata are
found as shade for coffee groves.
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The species is not demanding of soil nutrients, tolerating soils high in calcium,
though exacting in its soil physical requirements. The species is shallow-rooted and
requires good soil aeration. It prefers sites where the upper root system remains in dry
soil (“ankles dry”) with the major roots near saturated conditions (“feet wet”).
Holdridge (1943) recommended only 11 trees ha in its native range, presumably to
avoid Hypsipyla grandella (shoot borer moth). Trees prefer sheltered conditions and
limited exposure to severe drought. The difficulty in establishing the tree is exacerbat-
ed by deteriorating site conditions and the genetic quality of the existing population.

Tree Characteristics: Mature trees in Haiti have been measured up to 65 cm in stem
diameter and 25 m in height. The average size of trees being cut for saw timber range
from 15-20 m tall with stem diameters 25-40 cm . The trunk is average length, ranging
from 4 m and extending up to 13 m for superior trees. The spreading crown averages
7-8 m in diameter with a crown diameter:DBH ratio of 19.4 (sd 3.62).

The species flowers during the late summer and bears fruit during the winter from
October to March. Trees in higher elevations have been observed to bear later than those
in lower elevations. The species is monoecious and yields seed in isolation, with an
occasional seed lot suffering from a high degree of albinism. Albino seedlings eventu-
ally die in the nursery. The tree bears seed for the first time at about 15 years
(Lamprecht, 1989). There are 40,000-55,000 seed kg™

The natural quality of Spanish cedar wood is known to be variable according to age
and growing conditions of individual trees (Record and Hess, 1943). Rapidly-grown or
young wood is reported to be less fragrant, lighter in color, and tougher than the denser,
pungent-odored timber of old or slowly-grown trees. The heartwood is pinkish to red-
dish brown, becoming richer in color upon exposure, and sometimes poorly distin-
guished from the pinkish to white sapwood. The grain is usually straight, with a texture
that ranges from fine and uniform to coarse and uneven. The distinctive cedar-like odor
is usually pronounced. The average specific gravity ranges from 0.42-0.64, depending
upon location, site, age of tree, and rapidity of growth. C. odorata is moderately
durable, being resistant to dry-wood and subterranean termites, but not to- marine bor-
ers. It is occasionally infested with pinhole borers. It has excellent weathering proper-
ties without the protection of paint (Longwood, 1962).

Utilization: Spanish cedar is a premier timber for furniture, decorative veneer, musical
instruments, wooden novelties and doors. The scent of the wood is used for storage con-
tainers, such as jewelry boxes, wardrobes and cigar boxes. The wood is reported to pro-
tect against insects such as moths. Because of the scarcity of the wood in Port-au-Prince,
such storage containers usually are built from mahogany and lined with thinner sheets
of Spanish cedar for the scent. Coffins made of the wood demand a premium price, as
they are reputed to protect against theft of zombi (dead souls).

The tree is used for shade and windbreak in courtyard gardens and coffee groves
(Fig. 8.2). Branches are used as live fence material and as a source of fuelwood. The
flowers are visited by bees as a source of nectar for honey production. The tree provides
many ingredients as a medicinal plant (Ayensu, 1981). The root bark is used to reduce
fever and pain, the trunk bark is harvested to prepare a decoction for inducing abortions,
and the seeds are believed to have vermifugal properties (Fig. 8.3). Protection against
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Figure 8.2 C. odorata combines high-value
wood production with coffee shade.

Figure 8.3 The bark of C. odorata is
harvested for magical and medicinal
purposes.
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witches is provided by planting the tree
at the entrance of house-and-yard com-
pound, bathing in a bark bath, or placing
pieces of wood and bark above windows
and doors.

Propagation: The transplanting of natu-
rally regenerated seedlings or establish-
ment of branch and stem cuttings are the
most common propagation methods
used by Haitian farmers. However, nat-
ural regeneration from seed is sparse
and widely scattered. The more practical
method is to propagate the species from
branch cuttings harvested during the
late winter dry period and prior to the
onset of the spring rains. Cuttings often
are established as living fences or bor-
der plantings in southern Haiti (Fig.
8.4).

Propagation from seed is most
efficient with containerized systems and
this has been done in Haiti with the
Rootrainer and Winstrip. Seed stores
well at 6-7% moisture content and a

Figure 8.4 C. odorata is commonly
propagated from cuttings to establish
border plantings and live fence rows.
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temperature of 4° C for up to 10 years (Timyan, 1990). The seed is sown with the heav-
iest part in the soil. Seedlings are raised in 14 weeks with the initial 6 weeks in the shade
and the final 6 weeks hardening off prior to outplant. Seedlings are susceptible to sun-
scald and require a gradual acclimation to full-sunlight conditions. Insect infestations

Figure 8.5 Spider mite infestations
on C. odorata are occasionally a
problem in container nurseries.

are occasional, such as the citrus aphid
(Toxoptera aurantii) and spider mites (Fig.
8.5). The former may be a vector in a leaf virus
that occasionally attacks nursery seedlings.
Common nursery diseases are leafspot
(Alternaria, Cercospora), stem blight com-
bined with vascular wilt, and anthracnose
(Colletotrichum) as reported by Runion et al.
(1990).

Striplings, stumps or balled seedlings are
lower input techniques that have been used suc-
cessfully for the species. Grafting and budding
methods have been successful for this species,
utilizing the T-bud, veneer and cleft grafts in
Haiti. Scion material was collected during the
end of the dry season from mature trees and
grafted onto 4-month-old rootstock grown in
plastic polythene bags. These techniques are
reserved for the propagation of orchard trees.

Growth Performance: A summary of the trials
in Haiti (Table 8.1) shows the species living up
to its reputation as a tree exacting in its site

Table 8.1 Site and growth parameters of C. odorata trials in Haiti. Within site parameters are
distinguished between several Central American (CA) varieties and the local Haitian (HAT)

variety.
SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?
(m) RAINFALL (yr) (%) MLA.L' M.A.L
(mm) (m yr") (cm yr')

Paillant 600 1300 2.0 75.0 0.4 —
Tranquille (HAD) 900 1450 2.7 55.5 0.2 —
O'Gorman (HAI) 70 830 2.9 29.6 0.8 —
Berault (CA) 25 1950 3.0 56.2 22 2.9
Fauché (Hai) 5 1436 3.0 413 2.1 1.9
Laborde (CA) 90 1875 3.0 93.5 1.7 1.5
Labordette (CA) 375 1350 3.0 623 0.7 1.1
Marmont (HAT) 280 1450 3.0 12.0 0.7 1.6
Marmont (CA) 280 1450 3.0 36.0 1.3 1.4
Lapila (HAI) 350 1145 32 25.0 0.3 —
Lapila (CA) 350 1145 3.2 433 0.6 —
Bombard (HAI) 480 948 34 4.8 0.2 —
Bombard (CA) 480 948 34 54.8 0.5 0.6

" MLA.L = Mean annual increment. > DBH = Stem diameter at 1.3 m above ground level, in cm.
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Figure 8.6 Survival of C. odorata accessions from Haiti (401, 402, 1381) compared to

Central American provenances.

requirements. Assuming that most of the trials established before 1989 were planted
from unselected sources in Haiti, at least some of the poor results can be attributed to
the performance of the local variety. In trials where certain provenances from Central
America are planted alongside the local variety, the former outperform in survival and
height growth, even on poor sites (shallow, rocky soil and annual rainfall less than 1200
mm) such as Bombard and Lapila (Fig. 8.6). The only trial in which the local variety is
growing well with acceptable survival is at Fauché, a coastal site with alluvial, sandy
" loam soils and a high water table. After 3 years, height increments are exceeding 2 m
yr!. The trial at Lapila indicates that there is variability in the performance of the local
variety, with 2 accessions exhibiting 6% survival and 0.6 m height growth after 3 years

HEIGHT (m)

and 1 accession with 63% sur-
vival and 1.0 m height growth.

The latter seed lot was collected
from a healthy stand of C. odor-
ata in the mountains behind Petit
Goédve where the species is
grown for lumber and coffee
shade.

The high survival and
growth rates of the Central
American varieties is impressive
(Fig. 8.7) and may correspond to
the faster growth formerly attrib-
uted to C. mexicana (Cintron,
1990). The best sites have the
characterisitic soil and climate
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Figure 8.7 Height growth of C. odorata in
Haiti. Imported accessions from Central
America (CA) are distinguished from local
accessions (HAI).

require: well-drained, sandy
loams with annual rainfall above
1500 mm. Annual height incre-
ments over 2.0 m with high sur-
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vivals, ranging from 60-95%, are not uncommon. The Labordette trial is typical of
mountain garden conditions, with adequate rainfall, but shallow soil and damages
incurred by annual agricultural activities. Two-thirds of the trees survive with annual
height increments under a meter. Over a period of 25 years, the species can achieve
average heights of 32 m and mean annual increments of 12.6 m® ha' (Lamb, 1968).

It is too early to draw conclusions on the importance of this trend. Wood qualities
may differ with differences in the rate of growth and variety. Susceptibility to wind dam-
age and pest attacks may take its toll with unpredictable events, particularly infestations
by larvae of the small moth, H. grandella, and a fungt, Armillaria mellea, that causes
damage to the roots of young trees. The species also succumbs to a die-back of uncer-
tain causes (Marshall, 1939) after early years of good growth.

Tree Improvement: There are two important trends in Haiti that are placing C. odora-
ta at a disadvantage as a cultivated species. First, the exploitation of the species for its
high-quality lumber has resulted in a highly scattered population comprised of isolated
individuals of questionable genetic worth. Second, typical sites that favor natural regen-
eration, survival and growth of the local variety are deteriorating as these soils are com-
pacted and eroded. For these reasons, the major focus since 1988 has been to conserve
and broaden the genetic base of the species by (1) collecting seed from superior pheno-
types, (2) introducing new provenances from other origins within the species’ natural
range and (3) establishing provenance trials throughout Haiti to identify the varieties
that exhibit broad adaptability in Haiti.

Between 1988 and 1991, a total of 36 superior phenotypes of the séd wouj variety
and 7 séd blan variety were selected throughout the natural range of the species in Haiti.
- The progeny of these trees were established in
SN g o ol arboreta and provenance trials along with over
?v\"; v e . !ﬁ,,, a dozen provenances from Central and South

LS N J'er" America (Fig. 8.8). Several commercial seed

/ S ’ it lots from Central American sources were also
tested.

; - The provenances from Belize (OFI 23/77),

K Sy Honduras (OFI 52/79 & COHDEFOR 6888)

v o > +and Nicaragua (OFI 36/78) are performing sig-

S nificantly better than the provenances from

S ﬂ : Haiti, Guatemala (OFI 42/79), Costa Rica
ey b (CATIE 2532) and Colombia (OF1 25/80) for

& both survival and height growth. The Central

I " American provenances that appear to exhibit
the broadest adaptation are from the drier
regions of the species’ natural range. Seedlings
from the drier regions have been observed to
Figure 8.8 Four-year-old C. odorata  €xhibit different patterns of leaf retention than
provenance trial at the Laborde trial those from the wetter provenances in Costa
near Cayes. The irnported prove- Rica and Colombia (Flg. 8.9) This may be an
nances are faster growing and sur- important criteria in the selection of C. odorata
vive better than local provenances. provenance, indicating a potential for the selec-
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Figure 8.9 The Central American population of C. odorata exhibits considerable varia-
tion in leaf phenology. The provenances are arranged in order of mean annual rainfall
that occurs in their native regions. The data was collected at the onset of the Spring rains

in March, 1992.

bl

Figure 8.10 A 6-year-old Honduran prove-
nance on a degraded site in southwestern
Haiti, offering hope that such sites can be
restored both economically and ecologically.

tion of provenances optimally matched
with the agronomic calendar of under-
story crops. Ideally, the period of leaf
fall should coincide with the flowering
and fruiting of commonly cultivated
understory crops to minimize light
competition. Long-term considerations
for provenance selection should include
wood quality, insect resistance (particu-
larly to Hypsipyla grandella), leaf phe-
nology, and wind resistance. Growing
C. odorata with a mix of tree species
aids in controlling pest and disease
problems and fits into the traditional
methods of silviculture already prac-
ticed by the Haitian farmer. As site con-
ditions across the country become more
degraded, a shift to hardier provenances
may be required to sustain the produc-
tivity of the species (Fig. 8.10).
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Figure 9.1 L. sabicu, showing excellent form as a source of high-quality lumber and
nitrogen-fixing shade tree in a coffee grove near Thiotte.
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Species: Lysiloma sabicu Benth.

Synonyms: Acacia latisiliqua Willd., L. latisiliqua Benth., Mimosa latisiliqua L.
Family: Fabaceae (= Leguminosae) Subfamily: Mimosoideae

Common Names: H - tabernon (tabéno), taverneau (taveno), tavernon; RD - caracoli,
caracolillo; C - abey, bacona morada, frijolillo, jigiie, sabict, sabicti amarillo, zapatero;
J, PR - horseflesh tree, West Indian sabicu, wild tamarind.

Importance: As one of Haiti’s premier timber trees, this species has suffered extensive
exploitation in its native range. It is well-adapted to a wide range of sites and is a hardy
survivor of the shallow limestone soils common to the low-elevation mountains. The
spreading canopy casts a light shade and, with its ability to fix nitrogen, makes L. sabicu
a natural selection for agroforestry systems.

Taxonomy and Botanical Features: Two species of Lysiloma occur on the island of
Hispaniola (Liogier, 1985). L. sabicu is the larger tree, up to 20 m tall and distinguished
by 3-7 leaflet pairs, oval to obvoid and 1-2 cm long, with a glabrous calyx at the base
of the petiole. L. bahamensis is a shorter tree up to 15 m, with 10-33 leaflet pairs,
oblong to lanceolate, 8—15 mm long, with a pubescent calyx. The latter species is report-
ed to occur along the northern coast of Haiti, from Port-de-Paix to Fort Liberté.

Distribution and Ecology: Lysiloma is chiefly a Mexican genus, extending into Central
America, the southernmost parts of the United States, and the Greater Antilles. L. sabicu
occurs throughout the subtropical moist forest of Haiti, though local populations are
often scattered and isolated by mountain ranges. It is found mostly on rocky sites of
low-elevation mountains at elevations between 100—750 m with rainfall ranging from
1000—2000 mm. The tree generally occupies well-drained drier sites along with other
pioneer species. The tree is not particularly demanding of soil requirements, thriving on
soils saturated with calcium, and it grows adequately on the shrink swell clays charac-
teristic of vertisols. It often is found located in wooded fallows, woodlots and along
property boundaries.

Tree Characteristics: Mature trees can reach heights of 25 m with stem diameters to 1
meter. The stem varies considerably in form and length, with a natural tendancy to fork
low in open conditions. Typically, the tree has a short trunk, about 2-3 meters, though
individuals have been found with stems free of branches to 10 m (Fig. 9.2). The large
spreading canopy can extend to a diameter of 20 m, casting a light shade. A distinct fea-
ture of young trees is the curved single stem that gradually straightens with age. The
light grayish brown bark is shaggy and peels away from mature stems.

The heartwood is a lustrous brown with a coppery or purplish tinge and is some-
times faintly striped. Mature stems have a thin white sapwood that contrasts sharply
with the heartwood. The grain ranges from straight to interlocked. Specific gravity
ranges from 0.58—0.70 with the heartwood considered to be very durable.

Fruiting of the species begins in December and peaks during March and April. Seed
production is generally light, with pods containing only 3—4 seeds and attacked heavily
by insects. There are 50,000-55,000 seeds kg™.

n
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Utilization: The tree 1s valued most for its high-quality wood, and is esteemed for
furniture, interior trim, knife handles, turnery and parquet (Fig. 9.3). Boards have a ten-
dency to surface and end check when they are dried too quickly. The wood is consid-
ered easy to work, finishes smoothly and takes a high natural polish. The tree often is
pruned to increase the value of the main stem as lumber. The branches provide an excel-

I ]

Figure 9.2 Collecting seed from a superior specimen of L. sabicu in the humid forest
region of the Grand-Anse.
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Figure 9.3 L. sabicu is traditionally prized as a fine wood for furniture.

— -

Figure 9.4 L. sabicu is broadly adapted and sur-
vives well in the dry site conditions of a field
garden.

lent fuelwood. Crops are planted up
to the base of the tree in field gar-
dens (Fig. 9.4) or are underplanted
with coffee and other perennial
crops (Fig. 9.5). In Haiti, the leaves
are crushed and applied as a bath
for skin infections (Weniger, 1985).
The bark 1s boiled with other bush-
es to cure hemorrhoids in the Turk
and Caicos islands (Morton, 1981).
The tree is regarded as a honey
plant.

Propagation: Natural regeneration
from the sparse seed crops is poor,
making the population vulnerable
to overcutting. The papery-thin
seed pods are attacked easily by
weevils, which damage a great per-
centage of the seed crop. The
species is propagated easily from
seed in small containers, such as
the Rootrainer or Winstrip.
Seedlings for transplanting require
about 14 weeks in the nursery, with
the initial 6 weeks under shade and
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the final 4 weeks hardening off. Seed is scarified for mass propagation by immersing it
in hot water, at least 49° C, and soaking it for 2 days. Seed should be inspected for
insect infestations and stored with a light dusting of an insecticide. Innoculation with
the proper Rhizobium strain is recommended for best growth in the field. Occasionally,
damping-off is a problem in the nursery and treatment of the disease should be followed
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Figure 9.5 L. sabicu occupies the upper canopy layer of a humid perennial garden.
Common understory crops include coffee, plantain and Citrus spp.
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by a repeated application of Rhizobium (Josiah, 1989).

Growth Performance: Very few trials have been established with the species. It has a
reputation of being a slow grower and has therefore fallen in disfavor with reforestation
projects promoting fast-growing species. The tree consistently ranks near the bottom in
height growth among the faster-growing exotics and many of the local timber species
(Table 9.1). However, on shallow, rocky limestone sites, such as the Lapila site in the
Central Plateau, the tree is growing exceptionally well compared to many of the exotics
that cannot tolerate the alkalinity and shallow soils. Early height growth rates are steady
on the drier sites (Lapila, Crocra, Terrier Rouge), while they are beginning to decline
after the first year of rapid growth on wetter sites such as Fauché (Fig. 9.6).

Table 9.1 Site and growth parameters of L. sabicu trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?

(m) RAINFALL (yr) (%) M.A.L! M.A.L
(mm) (m) (cm)
Fauché S 1436 3.0 78 1.3 1.7
Marmont 280 1450 3.0 48 1.1 1.1
Mirebalais 110 2150 3.0 78 1.1 —
Terrier Rouge 20 1293 3.0 17 0.8 0.3
Lapila 2 350 1445 32 81 0.8 1.0
Crocra 30 1490 4.0 67 0.9 0.9

'M.A.L = Mean annual increment. > DBH = Stem diameter at 1.3 m above ground level, in cm.
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Figure 9.6 Height growth of L. sabicu in

Haiti.

Tree Improvement: This species is a
prime example of a high-value timber
tree that is being over-exploited in
Haiti, with severe consequences to
the local gene pool. The scattered
populations of the species are isolat-
ed and might be considered remnant.
Early seed collection strategies tar-
geted the areas of Haiti where signif-
icant populations still occur: the
region south of Thiotte, the Trouin
area, the lower Voldrogue River
basin, and the upper Artibonite River
basin.  Fifty trees were selected
between 1988 and 1991 for superior
form traits, such as straight, cylindri-
cal boles that are clear of branches
and without signs of defects and
decay. Seed was collected from 23 of
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Figure 9.7 Three-year-old L. sabicu seed orchard tree at Mirebalais.
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the trees, propagated as half-sib families and established in arboreta, seedling seed
orchards and progeny trials with private landowners and volunteer organizations in Haiti
(Fig. 9.7). The signficance of these trials as gene conservation banks is as important as
the objective of genetic testing to study the variation within the Haitian population.

Three-year results have revealed differences in mean stem length as an indicator of
vigor. Generally, half-sib families are exhibiting as much difference in growth rates as
are found within the population as a whole. Further selection of the species should tar-
get those individuals that show exceptional form in the progeny trials and seed orchards.
Family rankings and differences are not consistent across sites, indicating genotype
interaction with growing conditions. Orchard trees bear seed crops as early as three
years on optimal sites.



Figure 10.1 C. nucifera in a perennial garden setting near Camp Coq.
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Species: Cocos nucifera L.

Family: Arecaceae (= Palmae)

Synonym: Palmas cocos Miller

Common Names: H - cocotier, cocoyer (kokoye), noix de coco (nwa koko), coq au lait
(kok); RD - palma de coco; US - coconut

Importance: C. nucifera is planted widely as an ornamental and a source of food and
fiber in Haiti. Anywhere it occurs in the tropics, coconut ranks as one of the most use-
ful trees. Its graceful form, with often slanting stems, is a symbol of tropical landscapes.
In recent years, the spread of lethal yellowing in Haiti has increased local awareness
about how vulnerable to disease such a common and economically important tree
species can be.

Taxonomy and Botanical Features: The Cocoeae tribe of the palm family is repre-
sented in Haiti by at least 5 species, including Attalea crassispatha, one of the rarest
palms in the world, and Cocos nucifera, probably the best known palm. Coconut is a
monotypic species with only one species occurring within the genus. The cultivated
forms of coconut fall into 2 main classes: the tall and dwarf varieties. The dwarf has
been postulated to be a mutation of the tall varieties. The most common variety one sees
in Haiti is referred to as the Jamaican Tall and is known locally as misket or trés picos
(Fig. 10.2). Much less common is the Panama Tall, known as panyol. The most com-
mon dwarf variety is the Malayan Dwarf, which is further subdivided into the Red,
Yellow and Green, all present in Haiti (Fig. 10.3). Other varieties of both tall and dwarf
occur, having been introduced largely on an experimental basis by the Ministry of
Agriculture.

The Jamaican Tall is distinguished by a slender, often leaning, solitary trunk
enlarged at the base; with prominent leaf scars alternately arranged up the stem; up to
20 m tall; and large elongated, triangular fruit, green to bronze, 20-30 cm long, weigh-
ing about 1.5 kilo fresh. The Panama Tall is generally larger in trunk diameter with
large, round bronze fruit. The Malayan Dwarf is recognized by its smaller size; up to 10
m tall; and brilliantly colored fruit, either light yellow (Malayan Yellow), apricot-orange
color (Malayan Red) or light green (Malayan Green). The fruit is 15-20 c¢m long,
weighing less than a kilo fresh, with a small nut 8 cm in diameter. Hybrids of the Tall
and Dwarf occur in Haiti as a result of natural outcrossing with characteristics that are
intermediate of the parent types.

Distribution and Ecology: The native range of C. nucifera is uncertain, because the
species has been introduced throughout the tropics for so long. It is believed to have
originated from the Pacific islands and to have been introduced to Brazil in the 1500s
by the Portuguese and into the Caribbean during the 1600s by the Spanish (Rosengarten,
1986). The Malayan Dwarf varieties were brought to Haiti during the 1930s by the
Ministry of Agriculture (Morin, 1977). '
Large coconut plantations are not common in Haiti, but do occur in the Jean Rabel,
St. Louis du Sud, Cayes, and Port-au-Prince areas. The majority of the coconut popu-
lation is distributed along the coastal regions of the island (Fig. 10.4), where it forms

79



80 Kokoye

Figure 10.2 The most common variety in Haiti
is the Jamaican Tall. Inset — Mature greenish
fruit.

B n* i

Figure 10.3 Malayan Dwarf specimen with
coconut cluster. Inset— Mature apricot color of
the Malayan Red Dwarf fruit.

pure stands along the beaches (Fig.
10.5). Though it naturally tolerates
a salty environment, coconuts
require good drainage and fresh
water to grow well, usually with an
annual rainfall above 1000 mm. The
Jamaican Tall is broadly adapted to
the calcareous soils of the low-ele-
vation mountains and can be found
up to 1000 m elevation. It is scat-
tered throughout the lower eleva-
tions of the mountain ranges, nor-
mally occurring in the courtyards
associated with other timber and
fruit trees, as a boundary planting
around field gardens or along travel
routes where it has been distributed
(Fig. 10.6). The Malayan Dwarfs
are concentrated along the principal
roads of Haiti around urban areas
and small towns. Here they are
found 1n the vicinity of the court-
yards, occurring as -2 individuals
and often overtopped by Jamaican
Tall. Theobald (1989) estimated
less than 1% of the coconut popula-
tion in the Fauché area was Malayan
Dwarf. However, the population
varies greatly. Fifty percent of the
coconuts tallied in the Lascahobas
region were dwarf varieties
(Campbell, 1994).

There is a wide spread among
estimates of the number of
Jamaican Tall in the country. Morin
(1977) estimated that a half million
Jamaican Tall occur in Haiti, while
the Ministry of Agriculture estimat-
ed that 1.5 million existed in 1978
(Wiltbank, 1982). Agricorp (1984)
tallied 137,000 coconuts in the
Plateau Central. The major coconut
growing regions, in descending
order of importance are: Cayes,
Jérémie, Petit-Godve, Cap-Haitien,
Port-au-Prince and Jacmel.
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Figure 10.4 Distribution of coconut
Yellowing (red area) in Haiti.

Figure 10.5 Coconuts along the coast are sym-
bolic of the Caribbean paradise, atiracting
tourists from the world over.

and the progression of Lethal

The Malayan Dwarf is more site sen-
sitive and does not occur on the range
of sites as does the Jamaican Tall. As
a recently introduced variety, it is not
as widely distributed nor as common.
It is often seen as the only survivor of
lethal yellowing in areas where the
disease wiped out the Jamaican Tall
variety, such as regions in the
Northwest, along the coast between
Arcahaie and Montrouis and in north-
ern Haiti.

Tree characteristics: The Jamaican
Tall begins bearing fruit at approxi-
mately 6—8 years and lives to about
60—70 years. Malayan Dwarfs bear at
3—4 years, live to about 30 years, and
are resistant to lethal yellowing, a dis-
ease caused by a mycoplasmic-like
organism. Both varieties flower and
fruit throughout the year, about 70
nuts year” for the dwarf varieties and
30 nuts year for the tall varieties.
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Male and female flowers occur
on the same panicle, with the female
flowers maturing later in the tall vari-
eties and typically being cross-polli-
nated from male flowers of neighbor-

v . ing palms. Insects are the predomi-
‘ . nate pollination vector. Dwarf vari-
% ' . , eties normally have female flowers
‘ becoming receptive (about a week)
while the male flowers on the same
| inflorescence are maturing. Dwarf
varieties are largely self-pollinated.

“n.

Utilization: The most valued product
I of the coconut is the fruit, processed
at the household level rather than on
large plantations for industrial pur-
poses. A major portion of the harvest
is consumed prior to maturity when
the volume of coconut water, or milk,
is greatest and the fleshy meat is the

Figure 10.6 A typical agricultural landscape consistency of jelly (Fig. 10.7). l_t
in southwestern Haiti, showing the four most ~ takes from ]20‘1_60 days for the f’_““t
useful palms in Haiti - C. nucifera, R. borin- 10 develop to this stage. Otherwise,

quena, Sabal causiarum and Coccothrinax the coconut is allowed. to ripened,
argentea. about 330-360 days, with the meat

being used for cooking and confec-
tioneries. The coconut fat contained in the meat serves as an important ingredient in
many recipes of the Haitian cuisine. Coconut, either shredded, roasted or raw, is used in
popular snacks such as tablet, dous makos (Petit Goave), komparet (Jérémie) and kasav
(Cap-Haitien).

The leaves are used as thatch, mostly for temporary structures, and for weaving
mats, baskets, and hats. The wood 1s used as pilings and posts, being fairly resistant to
decay under moist conditions. In countries where the coconut industry is well devel-
oped, coconut meal is a byproduct of oil extraction and is fed to livestock. The proxi-
mate analysis of various C. nucifera products is summarized in Table 10.1. Coconuts
are an important source of nectar and pollen for bees and honey production, which in
turn, are important in cross pollination.

Propagation: The farmer either plants the fruit directly in the soil or purchases
seedlings when a local crop is not available. Coconuts are harvested carefully for prop-
agation as many farmers are suspicious of the damage that may occur from coconuts left
to drop on the ground. Fruit should be selected from trees with large crops of high-qual-
ity nuts. In most cases, propagation consists of laying the fruit on its side, set apart 30
cm, with the eyes slightly raised. Germination can be improved by burying the seed nuts
three-quarters deep. The sprout emerges through the eye on the side that has the longest
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part of the triangular hull. The root
penetrates the hull and enters the soil
after a month. Leaves appear at about
2 months and seedlings are ready to
transplant at 6-8 months.

Controlled pollination methods
have been developed in Jamaica to
develop hybrids that are more resis-
tant to lethal yellowing. One of the
most successful hybrids is the
Maypan, a cross between Malayan

| Dwarf as the seed parent and Panama

. Tall as the pollen parent. Several

techniques are utilized, the most com-

mon of which entails a monthly

' ‘ emasculation (removal of the male

- ’ _ flowers), followed by isolation of the
female flowers and fertilizing them
with pollen from selected Panama
Tall specimens. The Red Malayan

v [ ! Dwarf is selected, since hybridization
Figure 10.7 A healthy snack of coconut milk is eas'ily identiﬁed by the color of the
and the immature meat is a favorite in Haiti. seedlings (Harries, 1976).

Lethal Yellowing Disease: Among the pests and diseases that attack coconut, none is
more deadly than lethal yellowing (LY). It is caused by a mycoplasma-like organism
(MLO) transmitted by a plant hopper (Myndus sp.). Death occurs 3—6 months from the
time that the first symptoms are evident. The order of symptoms are as follows: 1) pre-
mature nut fall, 2) necrosis of the inflorescence, 3) flag leaf, 4) yellowing of the lower
fronds upward, and 5) spear leaf yellows and decays. There is no evidence that the
MLOs can be transmitted by seed (Illingworth, 1992).

LY first was observed in the Caribbean as early as 1832 in the Cayman Islands and
in Cuba, Jamaica and Haiti in the late 1800s (Howard and Barrant, 1989). Reports of its
first occurring in northern Haiti seem to indicate this was the region where LY began in
Haiti. Morin (1977) reported that LY had been in this area since the mid-1950s, though
it may have been in the country much earlier. lllingworth (1992) notes that the disease
occurred in Haiti fifty years before having been observed in the Dominican Republic in
1969. The first area of infection extended from Cap-Haitien to Ouanaminthe and

Table 10.1 Proximate analysis (% dry weight) of C. nucifera, after Goh1(1975).

COMPONENT CRUDE CRUDE CRUDE CARBO- ASH Ca P
PROTEIN FIBER FAT HYDRATES
Coconut water 4.4 6.5 6.0 70.8 12.3 5.77 3.85
Copra, Malaysia 74 3.0 68.0 19.6 2.0 0.03 0.26
Oilcake, Malaysia 20.0 8.3 1.7 54.1 5.9 — —
Oil cake, expeller, 25.2 10.8 5.2 52.8 6.0 — —

Trinidad
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Figure 10.8 Lethal yellowing can reach epi-
demic levels, as shown here in Baie-de-Henne

in 1988.

reached into the interior at Camp
Coq, about 10 km south of Limbé.
Theobald (1989) found the disease to
be well developed in the Port-de-Paix
area during his survey. During the lat-
ter part of the 1980s, the disease had
spread to the southern coast of the
northwest peninsula at Baie-de-
Henne (Fig. 10.8), traversed the
Artibonite, and extended as far south
as Arcahaie. By 1992, lethal yellow-
ing progressed to the southern penin-
sula, attacking spots between Port-au-
Prince and Leogédne. Figure 10.4
shows the distribution of the disease
in Haiti. The spread of the disease
appears to be spotty and slow in Haiti.

A program was initiated by the
Ministry of Agriculture during the
mid-1970s to test new cultivars that
might be more resistant to lethal yel-
lowing and at the same time be more
productive. Two experimental trials,
located at Grand Pré and Levy, were
established in 1976. Four Tall x

Dwarf hybrid varieties from West Africa were compared with the local Jamaica Tall
variety in a randomized complete block design. These trials were evaluated in 1989 by
International Resources Group, Inc. The Levy trial showed no symptoms of lethal yel-
lowing, though several palms were missing of unknown causes and two palms showed
typical bud rot symptoms. By contrast, at Grand Pr¢, individuals of all cultivars showed
symptoms of LY. The status of the trial at the time of the 1989 visit is summarized in
Table 10.2. The susceptibility of the Jamaica Tall variety to LY, well known in the liter-
ature (Whitehead, 1968; Harries, 1974; Been, 1981; Howard and Barrant, 1989) appears
to be supported by the data in the trial. The susceptibility of the Yellow Malayan Dwarf

Table 10.2 Status of the Ministry of Agriculture Grand Pre¢ trial in 1989, 13 years after

establishment.
VARIETY NON-INFECTED LY INFECTED DEAD TOTAL

Yellow Malayan Dwarf x 81 1 18 100
West African Tall

Red Cameroon Dwarf x 81 4 15 100
West African Tall

Green Malayan Dwarf x 68 3 29 100
West African Tall

Yellow Malayan Dwarf 55 3 42 100

Local Jamaica Tall 53 5 42 100
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probably is exacerbated by suboptimal site conditions for this variety and shows that no
coconut variety is completely resistant to LY. So far the only practical solution in Haiti
is the controlled breeding of Malayan Dwarfs, particularly in areas where the popula-
tion has survived LY infestations, The preferred pollen parent is the Panama Tall for the
propagation of ‘Maypan’ hybrids. The Panama Tall parent would preferably originate
from LY-infected areas and exhibit resistance. Hybrids with the Jamaica Tall pollen par-
ent are susceptible to LY.



Figure 11.1 Mango is the all-around favorite tree among Haitian farmers, providing
shade, food, wood and a source of cash income.
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Species: Mangifera indica L.
Family: Anacardiaceae
Common Names: H - mango, mangue, manguier; RD, C, PR - mango

Importance: Mango is the most important tree species in Haiti, with an estimated 4.5
million trees scattered throughout the country (Wiltbank, 1982). The fruit is second to
coffee in agricultural exports at about 8 million metric tons (Estublier and Lingley,
1990). The lengthy fruiting season of the tree in Haiti gives the country an export
advantage, while providing a reliable food source during hunger months. Mature trees
are a major asset to meet cash contingencies, being lopped or harvested entirely for fuel-
wood, charcoal, and lumber.

Taxonomy and Botanical Features: Mango is probably the best known member of the
Anacardiaceae family that includes cashew  (dnacardium occidentale), hogplum
(Spondias mombin) and Comocladia, the important genus for live fences. No one is
sure how many varieties exist in Haiti nor the extent of hybridization among the recog-
nized cultivars. Estimates range from 30100 varieties, with one source listing as many
as 83 in the upper Artibonite watershed (Agricorp, 1984). Most of the mangos in Haiti
are polyembryonic with a genetic parentage that probably originated in southeast Asia
and the Philippines (Wiltbank, 1982). Selected monoembryonic cultivars, mainly from
India and Florida, are identified by their horticultural names in the country of origin
(e.g., Tommy Atkins, Ingowe, St: Kitts).

Varietal differences are notable in the fruit, varying in size, shape, skin color and
thickness, pulp and fiber content, and nutritional properties (Table 11.1). Mango leaves
are lanceolate, about 30 cm long, reddish-purple when young, and dark greeri when
mature. Bisexual and staminate flowers occur on the same panicle of the tree. Their
relative percentages vary among varieties, with more bisexual flowers toward the apex
of the panicles. Bisexual flowers are distinguished by a yellow ovary on a white disk in
the center of the flower.

Distribution and Ecology: Mango is a native of tropical Asia, probably from the Indo-
Burmese monsoon region (Rehm and Espig, 1991) where it has been cultivated for 4000
years. The greatest diversity of mango is in India, which has more than 1000 types and
claims two-thirds of the world’s production. It has spread throughout the tropics, hav-
ing been introduced into Mexico and Brazil during the late 17th century and spreading
to the West Indies through Barbados around 1742 and from Jamaica on board a ship des-
tined for Haiti in 1782 (Leonard and Sylvain, 1931).

The mango tree is very abundant in the lowland areas of Haiti to approximately 400
meters above sea level. A typical landscape view of the valleys is dominated by trees,
with mango being the principal species among other common home-and-garden species
such as coconut, royal palm, breadfruit and avocado (Fig. 11.2). Mango thrives in areas
that receive an annual rainfall between 1000-2000 mm distributed mostly during the
summer months and a 2-3 month dry season prior to flower and fruit production. It is
drought tolerant and can survive the drier regions of Haiti, rainfall between 600-800
mm, if additional subterranean moisture or irrigation is available for growth. Soil
requirements are moderate, the best soils being well-drained sandy or gravelly loams of
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Table 11.1 Differences in fruit characteristics among selected Haitian mango varieties, after
Saint Hilaire (1990).

VARIETY  PHYSICAL DESCRIPTION  LENGTH WEIGHT FIBER PULP SUGAR b-carotene
(cm) (2 %) (%) (%) (mg/100g)

Baptiste oblong - oval, slight beak and sinus, 12.2-13.8 300-350 59 57.4 13.7 6.0
- thick skin, juicy, yellow to deep
orange and firm, aromatic meat

Blanc oval - reniform, slight prominent 13.9-15.1 380-500 14.4 412 124 13
beak, slightly deep sinus, dark skin
spots, light whitish-yellow and soft
meat, fibrous

Carotte rounded, no beak or sinus, slight 8.5~-10.0 230-270 — 1.8 — —
cavity, light yellow skin dots, skin
and meat taste like carrot

Corne oblong-elliptical, slight prominent ~ 14.8-15.8 207-245 7.5 34.9 18.1 4.0
beak, slight sinus, golden yellow
skin and meat, juicy, aromatic and
fibrous

Doudouce  oblong - oval, slight beak, sinus and 10.4-12.6 235-320 11.7 49.8 16.2 —
cavity, juicy and very aromatic

Fil " oblong, slight beak and sinus, 11.7-12.9 178-211 78 43.0 15.5 23
" absent cavity, light yellow, thin
skin, light acid taste, juicy and
fibrous

Francisque oblong - reniform, slightly 16.4-18.0 420-486 6.2 63.2 134 6.4
prominent beak, deep sinus and
slightly deep cavity, apricot colored
firm meat, non-fibrous

Jean - oblong - oblique & reniform, 13.7-15.9 264-341 10.1 41.2 155 6.0
Marie slightly deep sinus and slight cavity,

bright yellow, firm, juicy, aromatic

meat

Kodok oblong - reniform, slight beak and ~ 13.5-16.1 276-419 18.8 42.1 12.9 —
sinus, slightly deep cavity, dark
orange meat, juicy, acid and fibrous

Muscat round - ovoid, absent beak and 11.8-13.4 252-307 9.0 48.1 15.7 1.6
sinus, deep cavity, light gray skin
dots, apricot color skin and meat,
juicy and aromatic

Rosalie oblong - oval, slight beak and sinus, 10.4-12.8 250-320 8.4 53.5 15.6 2.3
deep cavity, fibrous

medium fertility and pH 6-7. Trees growing above 400 m are characterized by a poor
and inferior crop, exhibiting less color, and fewer soluble solids at these elevations
(Wiltbank, 1982). Altitude delays the flowering period about 4 days for each 120 meter
increase in elevation and coupled with increased humidity and more constant rainfall,
results in erratic flowering and fungal disease problems. Imported grafted varieties are
scattered throughout the country, but mainly are concentrated in the Leogane, Cul-de-
Sac Plain, and Plaine-du-Nord regions.

Tree Characteristics: The most common varieties of mango in Haiti are recognized
by large, evergreen trees with short, but thick boles to 1 m diameter, and heights to 25
meters. Trunk buttresses vary from small to prominent with a spreading crown that is
about half as large as the tree is tall (Fig. 11.3). The tree develops a strong and deep
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Figure 11.2 Mango thrives in Haiti and has
become the most common fruit tree at lower

elevations.

Figure 11.3 Typical form of a mature mango
tree.
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taproot system that aids in drought
tolerance. The imported horticultural
varieties are recognized by their
dwarf stature; short main stem with
dense, compact crowns; and massive
branching as a result of pruning and
grafting management regimes.

The growth of mango occurs in
periodic flushes, with a tendency of
bearing every other year. Its growth
is influenced by variety, climate, and
soil conditions. Rain and high
humidity at blossoming reduce polli-
nation and fruit setting. It takes about
2-5 months to develop fruit after fer-
tilization, depending on cultivar and
temperature (Purseglove, 1968a).
Fruit is produced between 6—10 years
from seed and 3-5 years from grafts.
A typical yield from a mature tree is
35 kg of fresh fruit.

The regional differences in cli-
mate, particularly the distribution of
rainfall as affected by the mountain-
ous landscape, play an important role
in the fruiting cycles of mango. The
typical savanna pattern of low rainfall
in the cooler months (November to
March) and higher rainfall in warmer
months controls mid-winter flower-
ing and provides the major crops
from May through August. A short
dry period occurs during the mid-
summer that coincides with a second
flowering period and yielding early
mango harvests from November
through April. Figure 11.4 compares
the differences in fruiting seasons for
the major varieties and growing
regions of Haiti.

The polyembryonic varieties in
Haiti, derived from genetic parentage
originating in Southeast Asia, are not
seriously affected by anthracnose
(Colletotrichum  gloeosporiodes),
scab (Elsinoe mangiferae) or pow-
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VARIETY REGION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

BLANC Cul-de-Sac
Plateau Central

_F_IL Cul-de-Sac

Sud

Nord
Plateau Central
Artibonite

FRANCISQUE g;‘(]{defSac

Artibonite
Plateau Central

JEAN MARIE Cul-deSac

Artibonite
Plateau Central
Nord

BAPTISTE Nord

Plateau Central

CORNE Sud

Artibonite

ROSALIE I/i]\grisonile

MUSCAT Sud

Artibonite

DOUDOUCE  Nor¢

Figure 11.4 Differences in harvest period by major production regions and mango

variety.

Figure 11.5 Mango has become a major
source of lumber in Haiti because of its abun-
dance and low cost in comparison with other
lumber species.

dery mildew (Oidium spp.). In con-
trast, most of the improved varieties
derived from Indian parentage are
susceptible to anthracnose. The low
relative humidity in the primary
growing areas is an advantage against
fungal problems, allowing for the
production of mangos that can be
labeled ‘organic’ for the North
American fresh fruit market.

Utilization: Mango is prized for its
aromatic flavor as a fresh fruit, hav-
ing twice the sugar content of oranges
and a substantial source of vitamins
A, C, and K. The most important
variety exported from Haiti is the
Francisque, with lesser amounts of
Baptiste, Carotte, Corne, and Muscat.
Preserves, juice, chutney and pickle
condiments efficiently use the mango
grades that are not marketable as
fresh fruit. The fruit is preserved by
canning, pickling, dehydration and
freezing. Francisque, Baptiste, Kodok
and Carotte are considered for jams;
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Blanc and Francisque, with their firm pulp, are considered for mango conserves; all
varieties are acceptable for mango juice.

Livestock, particularly pigs, consume excess quantities of fruit and seed kerne! that
are collected as feed. Proximate analysis of mango is shown in Table 11.2. In other
countries, the seed is roasted or boiled for human consumption and dried for flour
milling or processed for edible fats. The fruit skin is used as source of pectin. The bark
serves as a source of tannin, exhibiting antibacterial properties (Kerharo, 1974). Leaves
and roots are prepared in decoctions for liver problems, fever, lower back problems and
urethritis (Weniger, 1985). Latex of bark, leaves and fruit has an allergenic constituent

(3-pentadecyl catechol) that may cause dermatitis and itching in some people
(Campbell, 1992).

Table 11.2 Proximate analysis (% dry weight) of M. indica, from G6hl(1975).

COMPONENT CRUDE | CRUDE | CRUDE | CARBO- ASH ca | P 4‘
‘ PROTEIN | FIBER FAT | HYDRATES
| Fresh leaves, India 80 28.0 27 512 100 23 | 100
‘ Fresh leaves, Pakistan 9.5 22.6 4.8 50.0 13.1 3.1 0.2
Unripe fruit pulp, Nigeria 35.0 28 0.3 60.1 18 — —
‘ Mature fruit pulp, Nigeria 5.6 2.3 | 0.5 89.4 22 | — —

The heartwood is light pinkish brown, sometimes with black streaks, and is not
always clearly defined from the sapwood. Wood texture is coarse with an interlocked,
wavy grain that makes for only fair woodworking characteristics. The wood is moder-
ately heavy and hard, with a specific gravity between 0.45-0.62 (Chudnoff, 1984; Little
and Wadsworth, 1964). Though the wood is difficult to work, it is one of the most avail-
able lumbers in Haiti, providing the widest planks for general construction purposes
(Fig. 11.5). Mango has become a major source of fuelwood to small urban industries,
such as bakeries, dry cleaners and raw rum distilleries (11.6), and of charcoal from
regions such as the Southwest and the Plateau Central (11.7).

| Propagation: Methods of mango
propagation in Haiti depend upon the
variety and resources of the farmer.
Traditional low-input methods are to
plant the seed directly on site or to
transplant volunteers for the com-
mercial varieties and leave volunteers
in place of germination for the low-
valued varieties. Figure 11.8 com-
pares the traditional methods of
farmers in the Lascahobas region for
regeneration of mango. Occasionally,
coppice shoots are managed for a

second rotation if the tree has been
Figure 11.6 Mal’lgO lS a majOr fuelWOOd source cut for WOOd or required Space in the

for guild industries such as the klerin (raw garden.
rum) mills.
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Figure 11.7 Mango wood supplies a charcoal industry throughout Haiti to supply the
urban demand.

Because most of the local varieties are polyembryonic, seedlings propagated from
seed have a high chance of being identical to the maternal parent. However, shoots
develop that are of sexual origin and not true to seed. The best way to guarantee a supe-
rior selection is by vegetative techniques, such as grafting or budding. An additional
advantage of grafting is the shortened time period required to yield a significant crop,

NUMBER OF TREES

300

150

100

50

[ ] VOLUNTEER

TRANSPLANTED

Il D!RECTSEED

BLAN  FIL  JANMARI KODOK FRANSIK BAPTIS ~ WON 15 VARIETIES
MANGO VARIETIES

Figure 11.8 Propagation methods of the principal
mango varieties in the Lascahobas region, after
Campbell (1994).

about three to four years
compared with six to ten
years for trees propagated
from seed. Seedling trees
are also larger and more dif-
ficult to manage than graft-
ed trees.

Vegetative methods gener-
ally are selected to propa-
gate commercial varieties.
The most common method
is a type of veneer graft or
chip bud, with budwood
prepared and collected from
superior yielding cultivars
and grafted onto rootstock
selected for vigor and dis-
ease resistance. The most
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- s Cr TN common rootstock in Haiti is the ‘Fil,’
being widely available and adapted to a

.- broad range of growing conditions.

4 ¢ Other varieties are used, depending

' . =y upon local preferences. Rootstocks are
propagated from seeds that are planted

d as soon as they are mature, though stor-
p’ . age in polythene bags at 21° C is possi-

ble for about 2-4 weeks. The kernel is
! f extracted from the tough endocarp and
i ” germinated preferably in a sterile medi-
) , um, being transplanted about a month

later to polythene bags. However, most
nurseries plant the seed kernel directly
in the bags. Budding is best done when
rootstocks are 2-3 weeks old and in the
succulent red stage. Most grafting
methods in Haiti use rootstock that has
i reached stem diameters 6-8mm with
! seedling heights 30-40 cm.

| Budwood is prepared from hard-
ened terminal growth, 6-10 mm in
diameter, which the leaves have been
removed 2-3 weeks prior. Ringing the
base of the shoot 10 days before sever-
ing increases carbohydrate reserves in
the budwood and promotes faster heal-
ing (Hartmann and Kester, 1983). Techniques and training materials for grafting mango
varieties have been experimented in Haiti by non-governmental organizations such as
the Organisation de Réhabilitation Environment (ORE) and CARE. In an experiment of
grafting and budding methods, Blaise (1990) found no significant differences in suc-
cessful takes between the veneer graft and the cleft graft (both greater than 50%), but
did find that the latter grafting method had more disease problems in the nursery. T-bud-
ding methods were unsuccessful in the experiment.

Inferior varieties can be converted to more productive commercial varieties by top-
working the trees. The advantage is that the top-worked plant returns to flowering and
fruiting faster than one started from grafted seedlings, allowing for a faster conversion
to more profitable cultivars. Veneer grafting has been successful in top-working mature
mango trees in Haiti (Fig. 11.9). However, it is preferable to work with young, healthy
wildings and allow them room for growth. Conversion of old, mature stems runs the risk
of their being diseased and thus causing the grower an economic loss.

Air-layering and cuttings are less frequently used for mango, though layering has
been shown to be successful with methods outlined in Mukherjee and Bid (1965). Using
cuttings is difficult, but can be done, with leafy cuttings under mist with IBA hormone
treatments. These methods are not considered economically feasible for large-scale
production.

Figure 11.9 The commercial ‘Corne’ variety
is grafted onto the common and broadly
adapted ‘Fil’ variety. Inset — Close up of
graft union.
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Figure 12.1 C. aurantium is never too far from the kitchen, playing an important role
in the diet and health of Haitians.
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Species and Common Names:

Citrus aurantifolia (Christm.) Swingle H - citron (sitwon); RD - lima boba; US - Key
lime, West Indian lime.

Citrus aurantium L. subsp. aurantium H - orange amer (zoranj si); RD - naranja agria
(DR); US - sour orange.

Citrus maxima (Burman) Merr. H - chadeque (chadek); RD - pomelo, toronja, toronja
de la India; US - pummelo, haddock.

Citrus x paradisi Macfad. H - pamplemouse; RD - pomelo; US - grapefruit.

Citrus reticulata Blanco H - mandarine (mandaren); RD - naranja mandarina; US - tan-
gerine, mandarin orange, Satsuma orange.

Citrus sinensis (L.) Osbeck H - orangier, orange dous (zoranj dous); RD - naranja,
naranja dulce; US - sweet orange.

Family: Rutaceae

Importance: The Citrus group of species and cultivars provides an important source of
nutrition and health to Haitians. Citrus products from Haiti turn up in some of the finest
liquers and perfumes of the world. This genus provides Haiti an important livelihood,
integrated into the traditional agriculture of most every farmer in Haiti. All parts of the
tree are utilized as a source of food, medicine, shade and wood.

Taxonomy and Botanical Features: Fruits commonly known as citrus belong to three
genera: Poncirus, Fortunella and Citrus. The taxonomy of Citrus is confused and com-
plicated by hybridization, by polyembryony, by mutations, and by autotetraploid forms
(Purseglove, 1968b). As many as 16 species divided into 2 subgenera, Papeda and
Eucitrus, are recognized (Webber and Batchelor, 1948). The cultivated Citrus in Haiti-
fall under the Eucitrus subgenus. The fruits represent natural groups of horticultural
varieties, having been selected and bred since remote times. C. sinensis alone compris-
es about 1100 cultivars divided into several groups: common orange (e.g., ‘Valencia,’
‘Shamouti’), navel oranges (e.g., ‘Washington,” ‘Thomson’), blood oranges from the
Mediterranean region, and sugar oranges. C. reticulata has about 500 cultivars grouped
1into 2 varieties: var. deliciosa Swingle (yellow-fruited mandarin and orange-fruited tan-
gerine cultivars) and var. unshui Swingle (satsuma cultivars). C. aurantifolia is divided
into 2 varieties: the Mexican variety recognized by small fruits with many seeds and the
Tahiti variety that is seedless and large-fruited. C. aurantium is divided into 2 sub-
species that are considered by some authors as separate species: aurantium, which is
common in Haiti and bergamia (Risso & Poit.) Engler that is cultivated in the
Mediterranean (Terrell et al., 1986). C. maxima is divided into the common, pigment-
ed, and sweet or nonacid group. C. paradisi is divided into the common and pigmented
groups.
The differences among species are recognized by the morphology of the leaves,

flowers and fruit. Table 12.1 summarizes the morphological d1fferences among the
major citrus species in Haiti.

Distribution and Ecology: The genus Citrus originated in southeast Asia. It has been
reported that Columbus introduced at least two of the species (C. limon and C. sinen-

95
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Table 12.1 Morphological differences among major Citrus species in Haiti, after Little

and Wadsworth (1989) and Purseglove (1968b). Bold-faced characteristics are impor-
tant in distinguishing the species.

SPECIES

LEAF

FLOWER

FRUIT

C. aurantifolia
lime, sitwon

C. aurantium
sour orange, zoranj
si

C. limon
lemon, limon frans

C. maxima
pummelo, chadek

C. medica
citron, sitwon

C. paradisi
grapefruit,
pamplemouse

C. reticulata
mandarin,
mandaren

C. sinensis
sweet orange,
zoranj dous

Narrowly-winged petiole,
1-2 cm long; dull green
blade, 4-10 cm long, 2-6
cm wide, rounded base

Broadly-winged petiole,
2-4 cm long, 1-1.6 cm
wide; green, slightly
shiny blade, 6.4-14 cm
long, 3.8-10.2 cm wide

Short,
narrowly-margined
petioles; 5-10 cm long,
3-6 cm wide; ovate,
serrate

Broadly-winged petiole;
5-20 cm long, 2-12cm
wide; undersurface of
midrib often pubescent

Short wingless petiole,
not clearly articulated
at top; elliptic, serrate,
8-20 cm long, 3-9 cm
wide

Broadly-winged petiole;
leaves smaller than C.
grandis, pale green when
young, glabrous beneath

Narrowly-winged or
margined petiole; small
and narrow, 4-8 cm
long, 1.5-4 cm wide;
dark shiny above,
yellowish-green below

Narrowly-winged,
articulated petiole, 1-2
cm long; dark green or
yellow-green blade,
6.4-15.2 cm long,

Less than 2.5 ¢cm dia.;

white, saucer-shaped calyx;
4-5 oblong petals, 8—12 mm

long; 20-25 stamens
Light green, 4-5 toothed

calyx; 5 oblong petals, 1.9

cm long; 20-24 stamens

Solitary or clustered; 3.8-5

cm dia.; reddish buds;

petals white above, purplish

below; 2040 stamens

Solitary or clustered

flowers, 37 cm dia.; cream

colored petals; 20-25

stamens

34 cm dia.; 5 pinkish
petals; 3040 stamens

Single or clustered, 4-5 cm
dia.; usually 5 white petals;

20-25 stamens

Small, 1.5-2.5 cm dia.; 5
white petals; about 20
stamens

Greenish-white broad

saucer-shaped calyx; 5 white

eliptic petals, 1.3-2.2 cm
long

Small, elliptic to round, 4-6 cm dia.; thin
peel, 1.5 mm thick; green, turning yellow;
very sour pulp; small oval seeds;
polyembryonic; white cotyledons

Round to subglobose, 6.4-11.4 cm
diameter; usually hollow core; rough
peel, 0.6—1 cm thick, strongly aromatic,
green; bitter and very sour pulp; small
pulp vesicles; numerous polyembryonic
seeds

Oval with terminal nipple, 5-10 cm long,
light yellow when ripe; thick adherent
peel, predominate gland dots, slightly
rough; oviod polyembryonic seeds; white
cotyledons

Very large pear-shaped, 10-30 cm dia.;
yellowish when ripe; thick peel; sweetish
juice; large, ridged, monoembryonic seeds

Large oblong, 10-20 cm long; bumpy,
very thick peel, yellow; sour, greenish
pulp; small white polyembryonic seeds

Large globuse fruit, 8—15 cm dia. greenish
or pale yellow when ripe; rind thinner
and pulp vesicles smaller than C.
grandis; white polyembryonic seeds;
white cotyledons

Top of fruit depressed; globuse, 5-8 cm
dia.; thin peel, loose and easily )
separating from segments, green turning
to yellow or orange-red when ripe; sweet
and juicy pulp; small, polyembryonic
seed; green embryos

Round, 6.4-9.5 cm diameter; smooth peel,
0.6 cm thick, tightly adherent; green to
yellowish-green; sweet pulp; nil to
numerous polyembryonic seeds; white
embryos

3.2-8.9 cm wide

sis) to Haiti on his second voyage in 1493 (Pursglove, 1968b). C. aurantifolia and C.
aurantium were introduced to the Western Hemisphere by the Spanish early in their col-
onization. C. maxima was brought to Barbados during the seventeenth century by
Captain Shaddock, giving rise to its common names, ‘shaddock’ and ‘chadek’. The ori-
gin of C. paradisi is not certain, though a close relative of C. maxima supports the idea
that it resulted as a cross between C. maxima and C. sinensis or as a bud mutation of C.
maxima. Though most of the citrus species occur throughout Haiti, the best production
of the different species depends upon elevation and rainfall: hot and high-rainfall
regions of the low elevations favor lime, grapefruit, shaddock and some sweet orange
cultivars; the mid elevations favor most of the sweet orange cultivars and mandarins
(Wiltbank, 1982). The prinicipal production regions of the newer imported cultivars are
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La Chapelle for Tahiti lime, La Vallee de Jacmel for mandarin, and the Cul-de-Sac and
Cap-Haitien for grapefruit. Lemon (C. limon) and citron (C. medica) are not widely cul-
tivated in Haiti.

The genus is notably absent in regions of Haiti that receive less than 1000 mm of
rainfall without irrigation and in high-elevation mountain areas above 1000 m. Dry peri-
ods up to 2 months can be endured only during the winter dormant period (Rehm and
Espig, 1991). Salt and drought tolerance are higher in such cultivars as the ‘Cleopatra’
mandarin and the ‘Rangpur’ lime.

Citrus are sensitive to salty and poorly-drained soils, requiring fertile conditions
and a pH 5-7 for consistently high production. Mineral fertilizing with about 0.6 kg N,
0.3 kg P and 0.6 kg K tree™ year' is recommended for oranges (Cohen, 1976). In the
West Indies, nitrogenous fertilizers are the most important and are applied at a rate of
0.2 kg N tree* year! where fruit is regularly harvested. An unbalanced, high-nitrogen
fertilization gives high yields, but impairs fruit quality by lowering the sugar:acid ratio.
Potash is used to improve fruit quality.

Citrus are not truly wild, having been cultivated for so long. However natural
regeneration plays an important role in establishment, particularly in the case of sour
orange and, to a much lesser extent, the other more marketable species. Practically all
sweet orange cultivars are cultivated. The species are shade-tolerant, though good fruit
production requires full sun. Typically, Citrus form the middle canopy layer of tradi-
tional perennial gardens and coffee groves, along with Musa (plantain, banana), Annona
(soursop, custard apple) and Crescentia cujete (callebash). The Citrus group ranks third
in the quantity of fruit trees found in Haiti, after mango (Mangifera indica) and avoca-
do (Persea americana). C. aurantium is the most abundant Citrus species.

Tree Characteristics: Tree height varies among the Citrus species. Lime (C. auran-
tifolia), lemon (C. limon), citron (C. medica) and mandarin (C. reticulata) are small
trees, ranging 2—5 m. Sweet orange (C. sinensis) grows to about 10 m and pummelo (C.
grandis) and grapefruit (C. paradisi) up to 15 m. Stem diameters average 15 cm. The
species can be considered evergreen, with leaves that usually live for a year or more.
The degree of thorniness varies among species, with spines developing at the base of
the leaf nodes. The presence of spines depends upon the stage of development for many
species. There are few or no spines on the fruit-bearing twigs of those species that have
thorns.

The tree produces new leaves several times a year, the first growth being the
strongest and producing the most flowers. The following growth phases are irregular
with few or no flowers. However, the crops from these off-season growth phases can be
of considerable economic importance locally. Sweet orange does not develop the orange
color of US cultivars, but retains a green color. Sweet oranges from the Cap-Haitien
region have a higher sugar and juice content, because of higher temperatures and inso-
lation during maturation (Wiltbank, 1982).

The wood does not vary significantly among the citrus species, ranging from light
yellow to yellowish brown, hard and fine-grained. Growth rings usually are clearly
defined. _

Sweet orange, shaddock, grapefruit and mandarin flower between March and May,
with fruit being harvested between November and April. Lime flowers throughout the
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year, peaking between March and July with fruit maturing between June and November.
Sour orange flowers throughout the year. However, the main season for any one region
can be considerably different from another region, as affected by microclimate differ-
ences. This variance is illustrated for production areas of the Central Plateau (Figures

12.2-12.4).

Utilization: The entire citrus tree is used in Haiti. Though the fruit is by far the most
important product, the trees are valued as honey plants. They provide a diverse source
of ingredients in traditional medicine, yield wood products requiring strength and hard-
ness, and are planted as shade or ornamentals. Each of the species is unique in the con-

tribution of products that are harvested from the plant.

REGION JAN FEB MAR APR MAY JUN

St. Michel de 1'Attalaye
Cornillon

Saut d'Eau
Carice
Belladere
Morne Organisé
Cerca Carvajal
Thomassique
Pignon
Mirebalais
Marmelade
Lascahobas
Hinche

Mombin Crochu
Cerca la Source

JUL AUG SEP OCT NOV DEC

Figure 12.2 Harvest periods of C. aurantium across regions in the Central Plateau,

after Agricorp (1984).

REGION JAN FEB MAR APR MAY JUN

Savanette

St. Michel de 1'Attalaye
Cornillon

Saut d'Eau
Carice
Belladere
Maissade
Cerca Carvajal
Thomassique
St. Raphael
Mirebalais
Marmelade
Lascahobas
Hinche
Dondon

Cerca la Source

JUL AUG SEP OCT NOV DEC

S NNCSRR NN

Figure 12.3 Harvest periods of C. sinensis across regions in the Central Plateau, after

Agricorp (1984).
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REGION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Maissade AR
Lascahobas

Thomassique ANNARNNNN

Dondon

Cerca Carvajal
Hinche

Pignon

St. Raphael
Mombin Crochu
Savanette

St. Michel de I'Attalaye
Cerca la Source
Mirebalais
Belladere

Saut d'Eau

Carce —

Figure 12.4 Harvest periods of C. aurantifolia across regions in the Central Plateau,

after Agricorp (1984).

| N
Figure 12.5 Farmer carving a pilon (pestle)

from the hard wood of C. aurantium.

Sour orange juice is essential in
Haitian cuisine as a cleaning agent,
particularly for meat. The peel is used
in marmelades and is processed in
Haiti for export in the making of fine
liquers such as Curacao and
Cointreau. The species is the most
important medicinal plant in Haiti,
being utilized as a remedy for 23 of
25 major types of illness (Rouzier,
1990). As one of the most important
rootstocks for grafting in the citrus
industry, sour orange has a good
influence on the vigor, yield, and fruit
quality of grafted varieties, while
being resistant to many of the major
diseases such as Phytophthora, xylo-
porosis and exocortis. The high-
priced neroli oil used in perfumes,
known as “neroli Bigarade,” is dis-
tilled from the flowers of sour orange;
the subspecies bergamia is used for

bergamot oil, expressed from the peel in southern Italy. An aromatic oil is produced
from leaves. The wood is valued for its strength and hardness. The most common uses

are tool handles and pestles (Fig. 12.5).

Sweet orange is consumed mostly as a food or squeezed for its juice, rich in vita-
min C. Several oils are extracted from sweet orange. An essential oil is pressed from the
peel, an aromatic oil is expressed from the leaves, and orange flower oil, known as
“neroli Portugal,” is distilled from the flowers. Sweet orange is used almost as fre-
quently as sour orange in the folk medicine of Haiti. Several byproducts of citrus juice
and oil-extracting facilities, including excess fresh citrus, pulp, pulp meal, molasses and
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Table 12.2 Proximate analysis (% dry weight) of C. sinensis, after Goh1(1975).

CRUDE
FIBER

COMPONENT CRUDE

PROTEIN

CRUDE
FAT

CARBOHY- CA P

DRATES

ASH

7.8
6.8
6.9
8.1
58
40.0

9.4
6.2
13.1
11.4
0.0
8.8

1.6
1.9
2.8
3.9
03
6.7

Fresh whole fruit, Israel
Peels, Israel

Dried citrus pulp, Trinidad
Citrus meal, USA

Citrus molasses, USA

Citrus seed meal, USA

76.5
81.4
70.1
711
87.3
37.5

0.47 023
1.30 0.12
7.1 — —

47
37

5.5 —
6.6 1.13 0.08
7.0 — —
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Figure 12.6 C. maxima is kept in a field gar-
den to provide fruit during the dry season and
a source of income.
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Figure 12.7 Traditional methods used by
Haitian farmers to establish Citrus, after

Campbell (1994).

seed meal, are used as animal feed.
Seed meal contains limonin, a factor
toxic to pigs and poultry, but accept-
able to ruminants (Go&hl, 1975).
Proximate analysis (% dry weight
basis) of sweet orange as animal feed
is provided in Table 12.2.

Lime juice is the base for many
beverages, with the fruit being the
main source of citric acid and lime oil
that i1s extracted from the peel. All
parts of the tree are used in folk reme-
dies. The fruiting season occurs when
other citrus are not bearing, thus giv-
ing lime an important role in stabiliz-
ing cash income.

Shaddock juice is one of the most
popular drinks in Haiti. Along with
sweet orange, the fruit often is eaten
as a refreshment during working
hours in the field (Fig. 12.6). The
shaddock rind is peeled in a single
piece, dried in the sun and candied as
a preserve. The plant is less utilized
than the other citrus for medicinal
purposes.

Propagation: Most of the trees one
sees in the countryside are cultivated
from seed and are the result of low
management techniques adopted by
farmers. Figure 12.7 provides a
glimpse of the way most Cifrus in
Haiti are established. The more inten-
stive methods (transplanting volun-
teers, nursery bed preparation and
planting sced directly in the soil) are
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Figure 12.8 Aphids are a major Citrus pest, transmitting virus and other pathogens, and
directly damaging stems and leaves through their feeding habits. Shown here is the
result of a citrus aphid attack on C. maxima.

reserved for the more marketable fruit — shaddok, sweet orange and lime. Sour orange
is generally left to grow as a volunteer, many times near the courtyard kitchen where the
fruit is used in food preparation.

Due to the presence of zygotic embryos, Citrus cultivars do not reproduce true by
seed. Though the nucellar embryos of the polyembryonic varieties are genetically iden-
tical with the mother tree, the offspring tend to be more thorny, more vigorous, and are
slower to come into bearing. Vegetative propagation techniques, designed to conserve
the genetic quality of a given cultivar and decrease the time required for full fruit pro-
duction, are notably absent from the cultivation practices of most Haitian farmers.
However, as market demand for fruit quality and disease-resistant cultivars increases,
there is all likelihood that farmers gradually will employ these methods as part of their
propagation strategy.

Nurseries that regularly graft Citrus usually have established a budwood orchard of
various commercial cultivars. A partial list of the cultivars that have been introduced to
Haiti is provided in Table 12.3. The method most frequently utilized by the commercial
nurseries employs T-budding onto sour orange rootstock. Rootstock generally is prop-
agated from seed in polythene bags for 4-6 months prior to budding. During this stage,
seedlings face any number of diseases, pests, and nutrient-related problems that must be
controlled carefully for healthy plants (Figures 12.8-12.10).

Sour orange exhibits many excellent traits as a rootstock, being well adapted to a
variety of site conditions. It is hardy and favorably influences the fruit quality of the cul-
tivars worked on it. However, other rootstocks should be considered, particularly for
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Table 12.3 Partial list of Citrus cultivars and their locations in Haiti, after Wiltbank

(1982).

SPECIES

CULTIVAR (LOCATION)

Citrus aurantifolia
C. depressa

C. jambhiri

C. latifolia

C. limon

C. macrophylla

C. X paradisi

C. paradisi x
Poncirius trifoliata
C. reticulata

C. sinensis

C. sunki
C. volkamericana

Persian (Tahiti) lime (Haiti Citrus Corp., ODH/Roche Blanche)

‘Shekwasha’ (MARNDR/Grand Pre)

(MARNDR/Grand Pré)

‘Eureka’ (Grand Pre)

‘Meyer’ (BHM/Fairmathe)

‘Alemon’ (MARNDR/Grand Pre)

‘Isle of Pine” and ‘Thompson’ (MARNDR/Grand Pré, US Embassy residence); ‘Marsh Seedless’
(Haiti Citrus Corp., MARNDR/Grand Pré, and US Embassy residence); ‘Ruby Red’ (ODH/Roche
Blanche, US Embassy residence, MARNDR/Grand Pre); ‘Star Ruby’ (Haiti Citrus Corp.)
‘Swingle’ (MARNDR/Grand Pre)

‘Oreco’ (US Embassy residence, MARNDR/Grand Pre); ‘Lee,” ‘Murcott’ and ‘Satsume’
(BHM/Fairmathe)

‘Bon Ami,” ‘Camp Louise,” ‘La Chine’ and ‘Pineapple’ (US Embassy residence); ‘Jacmel’
(MARNDR/Damien); “Temple’ (US Embassy residence, MARNDR/Grand Pr¢, ODH/Roche Blanche);
‘Valencia® (US Embassy residence, MARNDR/Grand Pré, ODH/Roche

Blanche); ‘Washington Navel’ (US Embassy residence, MARNDR/Damien, ODH/Roche

Blanche, BHM/Fairmathe); ‘Carrizo’ (MARNDR/Grand Pre¢)

‘Sunki’ (MARNDR/Grand Pré)

‘Volkamer’ (MARNDR/Grand Pre)

Figure 12.9 As many as a dozen species  Figure 12.10 The high pH of water and
of scale insects and mealybugs attack  soil derived from calcareous rock causes
Citrus, with heavy infestations killing  nutrient deficiencies, particularly iron, in

young trees.

Citrus seedlings.
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Table 12.4 Various traits of major rootstock species used in vegetative methods.
SPECIES ADVANTAGES DISADVANTAGES

C. sinensis Hardier than lemon (C. limon); resistant to Susceptible to gummosis (Phytophthora); less
tristeza (' quick decline’) and scab; juicy, fairly hardy than C. aurantium; shallow rooted; slow
high-quality fruit; long lived; 70-95% nucellar grower; low branched, bushy.

embryos.
C. aurantium Hardy, with a deep tap root; resistant to Susceptible to tristeza (‘quick decline') and
gummosis (Phytophtora), xyloporosis, and scab. Poor scion compatibility with limes.

exocortis; vigorous; high fruit yield and
quality; 85-95% nucellar embryos; best stock
for 'Marsh' grapefruit and 'Valencia' orange.

C. reticulata Resistant to gummosis (Phytophthora) and Slow growth; slow bearing; susceptible to

'Cleopatra’ tristeza ('quick decline'); salt tolerant. gummosis (Phytophtora) and xyloporosis.

C. limon Drought bardy; sandy, well-drained soils; Lower-quality fruit (thick skinned, more acid);
vigorous early fruiting; resistant to tristeza susceptible to gummosis (Phytophtora) and
(‘quick decline'); 100% nucellar embryos. scab.

C. aurantifolia x C. Vigor; resistant to tristeza ('quick decline'); Susceptible to exocortis and gummosis

reticulata 'Rangpur tolerant of wet and salty site conditions. (Phytophtora).

lime'

specific cultivars and site conditions (Table 12.4). Furthermore, sour orange is suscep-
tible to the citrus tristeza virus that is transmitted by an insect vector or from infected
budwood. As this discase becomes more widespread in the West Indies and Central
America, the selection of alternate rootstock is highly recommended.



Figure 13.1 P americana is an excellent source of energy and vitamins, playing an
important role in the Haitian diet.
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Species: Persea americana L.

Family: Lauraceae

Synonyms: Laurus persea L., Persea edulis Raf, P gratissima Gaertner, P leiogyna
Blake, P persea (L.) Cockerell.

Common Names: H - avocat (zaboka), avocatier, zabelbok; DR - aguacate; C - pagua;
US - avocado, alligator pear.

Importance: The fruit is an important source of oil and nutrition in the Creole cuisine,
while the tree provides shade and wood in an agroforestry setting. It is well adapted to
a wide variety of soil types and, along with mango, citrus and coconut, adds an element
of food security to the harvest of annual crops.

Taxonomy and Botanical Features: The Lauraceae family is well known in Haiti for
its timber genera, including Ocotea (lorie blan), Cinnamomum (lorie woz) and Licaria
(lorie jon). But the best-known member of the family is the avocado. Though there are
10 recognized species represented in the Persea genus, P americana is by far the most
popular and is cultivated throughout the tropics and subtropics for its edible fruit. The
species is divided broadly into 3 races as distinguished by the characteristics of the fruit.
‘Mexican’ (P americana var. drymifolia Mez = P drymifolia Cham. & Schlecht.),
sometimes considered a distinct botanical variety, is a small-fruited race that is adapted
to poor growing conditions and can withstand frost to -6° C. ‘Guatemalan’ is large-fruit-
ed, with thick, rough skin, and a small kernel, being able to withstand frost to -4.5° C.
The race in Haiti is known as the “West Indian,” and is also large-fruited with a smooth
and leathery skin, but it is more tropical and not able to withstand temperatures below
-2° C (Rehms and Espig, 1991).

The West Indian race is distinguished by 1) the foliage lacking an anise-like scent
of the Mexican race, 2) the young branches and leaves being lighter green than the
Guatemalan race, 3) the smooth and leathery skin of the large fruit, weighing up to 1.3
kg and ranging in color from yellow-green to maroon, 4) the kernel being large in pro-
portion to the fruit, often loose in the seed cavity, and 5) the flowering season from
January through May with fruit maturing from June to November.

Varieties are classified into A and B types according to the manner in which the
flowers function. “A” type stigmas are receptive in the morning and anthers shed pollen
in the afternoon of the following day; “B” type stigmas are receptive in the afternoon
and anthers shed pollen in the morning of the next or second day (Malo and Campbell,
1988). It is disputed whether this is of practical significance, because bees and other
insects are the main pollinators of avocados.

Hybrids have been developed among the 3 races, some of which are described in
Table 13.1. Many of these are available in Haiti through private owners and non-gov-
ernmental organizations.

Distribution and Ecology: The species is considered native to Mexico and Central
America, but not to the Caribbean. It was introduced to Jamaica around 1650 and spread
later to the rest of the Caribbean, where it has become naturalized (Purseglove, 1968a).
Most of the avocados in Haiti occur in the moist and wet regions, with annual rainfall
above 1200 mm and elevations from sea level to 800 m elevation. The West Indian race
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Table 13.1 Characteristics of several commercial avocado varieties.

VARIETY RACE FLOWER FRUIT YIELD  RESISTANCE TO
TYPE & COLOR AVOCADO SCAB
SEASON AND SIZE (Sphaceloma persae)
(KG)
Lula Guatemala x Mexican hybrid A (Nov-Feb) Green 0.4-0.7 High  Susceptible
Choquette Guatemalan x W. Indies hybrid A (Nov-Feb) Green 0.7-1.1  Medium Resistant
Waldin W. [ndies A (Sept-Nov)  Green 0.4-0.8 Medium Resistant
Pollock W. Indies B (July-Sept)  Green 0.5-1.1 Low  Resistant

Booth 7or8  Guatemalan x W. [ndies hybrid B (Oct-Dec)
Monroe Guatemalan x W. Indies hybrid A (Jul-Sep)

Green 0.3-0.8 High  Moderately Susceptible
Green 0.5-1.1  Medium Moderately Susceptible

requires the most tropical climate of the 3 races, preferring a mean annual temperature
of 24-26° C (Geilfus, 1989). It is particularly abundant in the mid-elevation mountains,
becoming more common than mango above 500 m elevation. The tree is not demand-
ing in specific soil requirements and produces adequately on the shallow and rocky
limestone soils common to the mountain slopes of Haiti (Fig. 13.2). The tree tolerates
neither salinity nor poorly drained soils. The distribution of avocado is more restricted
than that of mango in the low elevations of Haiti, because the tree is not as drought tol-
erant and more importantly, it is susceptible to avocado root rot (Phytophtora cinna-
moni) that is common to wet and heavy soils (Wiltbank, 1982).

Figure 13.2 P americana is well adapted to
rocky mountain slopes.

The tree often is seen in humid
perennial gardens in association with
other fruit species (mango, coconut, cit-
rus) and serves as shade for coffee. Asa
fruit tree, the size-class distribution is
unlike those of mango and coconut, in
which mature trees dominate. The
species was found to be evenly distrib-
uted among seedlings, young fruit-bear-
ing, and mature trees in the Lascahobas
area (Campbell, 1994).

Tree Characteristics: Wild trees in the
mid-elevation mountains reach heights
of 20 m and stem diameters up to 50 cm,
sometimes with a long clean bole typical
of other timber trees in the Lauraceae.
Mature trees have a narrow or rounded
crown; they often lean and are shaped by
wind damage to the brittle branches and
trunk. The combination of the longer
clear bole for lumber and the less dense
canopy are advantages over mango, per-
mitting more light to reach other peren-
nial crops in the understory. The tree
coppices well and is allowed to regrow.
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Figure 13.3 Major harvest periods of P americana in the Central Plateau, after
Agricorp (1984).

The brown, reddish or pinkish heartwood contrasts sharply with the cream-colored
sapwood. Planks sawn from avocado are medium to coarse in texture with straight to
irregular grain. Specific gravity ranges from 0.39-0.54. The wood is easy to work and
finishes smoothly. Avocado wood is not durable in the ground and is susceptible to
decay fungi (Chudnoff, 1984). ’

The tree flowers from January through May with fruits maturing from June to
November. However, microclimate differences, such as elevation and rainfall distribu-
tion, greatly influence the fruiting schedules for any one region (Fig. 13.3). Higher cle-
vations delay fruit maturity because of lower temperatures. Introduced cultivars with
genetic parentage from the Guatemalan variety flower and fruit later than the West
Indian variety does and are of local economic importance.

Utilization: The tree is cultivated in Haiti for its fruit, which is an important source of
vitamins (A, B complex and E), protein (0.8—4.4 g /100 g fresh wt) and digestible fat
(5-25 g /100 g fresh wt.). The major portion of Haiti’s harvest is consumed and sold
locally, while an estimated 12% is transported to urban markets (Wiltbank, 1982) (fig.
13.4). Surplus fruit is an important food source for pigs and other livestock. Avocado
oil is extracted from the pulp and used in cosmetic preparations and salad oil. The oil
is approximately 77% oleic acid, which demands a price 10 times higher than that of
peanut oil (Rehms and Espig, 1991). The wood of the tree has a wide range of uses.
 Because of its relative abundance, like mango, the tree is an important source of lum-
ber in certain areas of Haiti (Fig 13.5). The wood is used for furniture, house con-
struction, and turnery, though it is brittle and susceptible to attack by termites. Avocado
is visited by bees, important for pollination and honey production. All parts of the tree
are utilized in traditional medicines. Leaf and bark teas contain tannin and are taken as
an anti-diarrhetic, for high blood pressure, colds, and jaundice. Poultices are made from
the leaves for pain, headaches, rheumatism, and sprains (Eldridge, 1975).
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Figure 13.4 Avocados ready for transport to the Port-au-Prince market from the

Lascahobas region.

Figure 13.5 P americana lumber is common
in the urban market as traditional timber
species become depleted.

Propagation: Most of the trees found
in Haiti are propagated from seed,
though seedlings are not true to type.
In the lakou, rotten fruit or seeds
thrown away in a shady and composted
area are left to germinate. By far the
most common method is to plant the
seed directly in a restricted location of
the courtyard. Volunteers hardly ever
are transplanted, but are allowed to
grow where they germinate. No tradi-
tional method of vegetatively propa-
gating the species by cuttings has been
observed in Haiti.

Grafting and budding techniques
are preferred for the propagation of
local selections and imported commer-
cial cultivars. Much of the most recent
work in Haiti has been to introduce
late-maturing Guatemalan hybrids to
expand the avocado fruiting season.
Rootstock 1s usually of the locally
available West Indian variety and is
grown in polythene bags. The large
seed produces a pencil-size shoot suit-
able for cleft grafting in 2—4 weeks
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after germination. Seedlings are 15-20 cm high and 610 mm in diameter and scion
material are shoot terminals 5-8 cm long with a terminal bud taken as it resumes
growth. Care is taken to sterilize the seed in hot water (49° C) to avoid root rot
(Phytophthora cinnamomi) infection.
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Figure 14.1 A superior specimen of S. siamea selected for seed collection. Inset
Yellow flowers and thin pods of S. siamea.
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Species: Senna siamea (Lam.) Irwin & Barneby

Synonyms: Cassia arborea Macfad., C. florida Vahl, C. gigantea Bertero, C. siamea
Lam., Sciacassia siamea (Lam.) Britton

Family: Fabaceae (=Leguminosae) Subfamily: Caesalpinioideae

Common Names: H - casse de Siam, cassia (kasya); RD - acacia amarilla, casia de
Siam, flamboyan amarillo, la casia amarilla; C, PR - casia, casia siamea; J, PR, US -
kassod-tree, Siamese senna, Siamese shower.

Importance: There are several reasons that Senna siamea became one of the most pop-
ular species of the Haitian farmer. It grows fast on a wide range of sites to provide quick
shade and a moderately dense wood for small timber and fuelwood. It coppices well to
yield successive crops. It is not weedy and generally is refused by animals as a browse.
The crown is erect and the seedling is more shade tolerant than most other fast-growing
exotics. It fits well into the traditional lakou system, besides being suitable for
hedgerows, boundary plantings, and woodlots.

Taxonomy and Botanical Features: The species first was described in Thailand, for-
merly Siam, as the common and scientific names indicate. A major revision of the
Cassieae tribe distinguishes three closely-related genera (Cassia, Senna and
Chamaecrista) based on the stamen and bract features (Irwin and Barneby, 1982). The
medium-sized tree is recognized by the large terminal clusters of showy yellow flowers
and numerous bunches of flat, narrow, slightly curved, dark brown pods which split
open to release more than a dozen shiny, circular, dark brown, flat seeds 8 mm in diam-
eter (Fig. 14.1 inset). The 6-14 paired leaflets, 3-7.5 cm long and 1.3-2.3 cm wide, are
attached to a reddish tinged axis and have a dark green upper surface and a gray green
lower surface. The flower stalks and new growth have a yellowish tint.

Distribution and Ecology: The natural range of the species is southeast Asia from
southern India to the Malay peninsula. It has been planted throughout the tropics as a
fast-growing reforestation species and the time of its entry to Haiti is uncertain. Little
and Wadsworth (1964) reported the species’ introduction to Jamaica prior to 1837.
SHADA planted the species in the Bayeux and Franklin areas in the 1940s. As the
most-planted species during the USAID Agroforestry Outreach Project (1981-1989)
and Agroforestry II (1990-1991), the gene pool, mostly from the Bayeux population,
has been distributed throughout Haiti. The main distribution of the species still is cen-
tered along travel ways, commonly occurring as a combination ornamental, boundary
planting, and shade tree in the residential sections of small towns. During 1988, addi-
tional seed lots were imported from Central America and Africa and were incorporated
into a program to broaden the genetic base of the species and to begin selection of supe-
rior trees.

The tree prefers elevations under 500 m and annual rainfall amounts from
1000—2000 mm. It fails on sites with a combination of alkaline soils, particularly heavy
clays, and 45 months of drought with no access to deep soil moisture. It survives poor-
er than Leucaena leucocephala ssp. glabrata and Azadirachta indica on shallow and
rocky soils. The tree tolerates the poorly-drained vertisols, but prefers the sandy loams

i
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and the sandstone-derived soils of the Plateau Central as well as basaltic soils.
Seedlings and coppice shoots are shade tolerant and exhibit a yellowish-green growth
under its own deep shade. The species prefers to grow in full light and captures the site
to the exclusion of other species once it is established. However, it is not as aggressive
as other fast-growing species, with a much lower rate of natural seeding than Leucaena
and Azadirachta indica.

Tree Characteristics: The tree rarely grows taller than 18 m in Haiti, having stems that
range from a low-forking bole to a single main stem that may reach to 10 m, particu-
larly in pure stands (Fig. 14.2). Stem form appears to be sensitive to soil conditions;
scattered stands of excellent form occasionally are seen throughout Haiti, mainly on
basaltic and sandy loams. Multiple and low-forking stems require early pruning to
develop straight wood for construction purposes. The tree coppices well in partial
shade; boundary and fence trees can be pollarded for fuelwood and light management
for understory crops. Crown diameters extend up to 8 m, with an average crown
width:DBH ratio of 29.6. Peak fruiting occurs around December, but seed 1s available
between October and February and again during April and May. There are approxi-
mately 30,000-40,000 seeds kg™

Wood density is moderate, ranging from 0.57-0.83 for samples taken from 5-year-
old trees in the Northwest. The dark brown-black heartwood of S. siamea is streaked and
hard, while the sapwood is light brown and moderately hard, but not durable.

Utilization: S. siamea traditionally was planted as an ornamental and shade tree in areas
of southeast Asia where it is native. It forms a good windbreak with a closed and erect
crown. In Haiti, it has become a general- purpose tree, providing a quick source of wood
for construction material and fuel-
wood (Fig. 14.3 and Fig. 14.4). The
bark is used as a source of tannin. It is
not a preferred browse species and is
reported to be toxic to pigs. However,
ruminants can eat it as part of the diet
(Geilfus, 1989). As a fodder, it gener-
1 ally is planted along the garden
boundary and lopped as required. The
proximate analysis is shown in Table

14.1.
' , The wood is susceptible to decay
and termite attack, with 60% of
untreated posts tested in Puerto Rico
considered unserviceable after 1 year
(Englerth, 1960). The grain is inter-
locked, but takes a good polish and is
acceptable for turnery. Charcoal
made from the wood is considered
medium grade and inferior to
Prosopis, Acacia and Casuarina
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Figure 14.2 Five-year-old S. siamea prove-
nance trial at Mirebalais.
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Figure 14.3 Men sawing S. siamea into planks
for house construction.
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(Grosenick, 1986a). The fuelwood
tends to be smoky.

There are no records of S. siamea
being used as a medicinal plant in
Haiti, though it is considered a honey
plant. Its use as a hedgerow species is
not as widely spread in Haiti as for
Leucaena, with greater problems in
seed availability and germination in
the field. However, studies have indi-
cated that S. siamea may be less com-
petitive for soil moisture in alley-
cropping designs. It has the advan-
tage of being less browsed as a green
manure than Leucaena.

Propagation: The seed of S. siamea
would seem ideal for direct seeding in
the field. However, most direct seed-
ing experiments in Haiti have failed
to establish seedlings. Direct seeding
seems to require more constant rain-
fall conditions than is typical in the
drier regions of Haiti. Unless copious
quantities of the seed are available

Figure 14.4 S. siamea fircwood is smoky and likely to be made into charcoal for sale

or use as a cooking fuel.
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Table 14.1 Proximate analysis of S. siamea (% dry weight basis), after Goh1(1975).

COMPONENT CRUDE CRUDE CRUDE CARBO- ASH Ca P
PROTEIN  FIBER FAT HYDRATES

Leaves 16.8 19.8 1.2 46.8 5.4 — —

Fresh twigs 20.0 16.5 5.6 52.6 53 1.14 0.14

and cheap, this technique is not recommended.

The growing of seedlings in containerized systems, such as the Rootrainer and
Winstrip, has been the principal propagation method used for S. siamea since the 1970s.
Seed germination, following immersion in hot water and soaking for a couple of days,
ranges from 65-80%. As with other Senna species, S. siamea seedlings are sensitive to
overwatering and precautions are required in the preparation of the potting medium. It
is highly susceptible to leaf spot diseases, particularly Cercospora, requiring a regular
schedule of foliar fertilizer and fungicide treatments (Fig. 14.5). Runion et al. (1990)
indicate at least 8 genera of fungi causing leaf spot, a single genus (Colletotrichum)
associated with anthracnose, and a powdery mildew that Tourigny (1987) attributed to
Oidium (Fig. 14.6). 1t takes approximately 14 weeks to prepare seedlings for outplanti-
ng with the initial 3 weeks under shade and the final 4 weeks hardening off (Josiah,
1989). Seedlings do not respond well to top-pruning.

The growing of root suckers and the transplanting of volunteers and stumps are
low-input methods that are sometimes used. Stumps are left to grow to a 1 cm root col-

lar diameter in a deeply-dug nursery

bed at 15 cm x 15 cm, and are pre-
| pared by pruning the shoot to 10 cm
‘ and the roots to 25-30 cm (Geilfus,
- 1989).

Biomass and Volume Studies:

Ehrlich (1985) developed biomass

and pole volume tables from a stand

located in Limbé. In 1990, an addi-

tional set of regression equations was

analyzed in a biomass study conduct-

‘ ed at the CARE ftrial near Nan

. i Marron. The equations in Table 14.2

| can be utilized to estimate biomass

" L components based on stem and tree
height measurements.

Growth Performance: The fastest
/ early growth rate that has been
observed for S. siamea is 3.2 m yr'
' during the first 2 years at Cazeau
1 (Fig. 14.7). This site is well-drained

Figure 14.5 Cercospora leaf-spot on S. siamea ~ With @ deep sandy loam and approxi-
seedling. mately 1200 mm rainfall that is sup-
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Figure 14.6 Powdery mildew on S. siamea seedling.

plemented by a high water table. S. siamea has no problem growing faster than 2 m yr’!
on alluvial sites such as Roche Blanche or the deeper loams of Marmont in the Central
Plateau. The sites where the tree is growing under 1 m yr' in Figure 14.7 are extreme-
ly shallow and rocky (Haut Camp, Bombard) or experiencing lengthy drought periods
with about 800 mm rainfall (Nan Marron). Survival is generally high for this species,
regardless of growth rates, if droughts are not severe (i.e., <3 months with negligible
rainfall).

There is a wide range in wood yields as shown in Table 14.3. For all practical pur-
poses, the species is a failure on extremely rocky sites, such as Haut Camp near Camp
Perrin, and on sites that endure lengthy drought periods combined with shallow soils,
such as Nan Marron, Jean Rabel, Bombard, and Lapila. The species has suffered in the
northeast at Terrier Rouge, where soil depths are adequate, but rainfall is variable and

Table 14.2 Equations used to estimate biomass components (kg dry weight) of S. siamea in
Haiti.

COMPONENT REGRESSION EQUATION! R? DIA. RANGE SITE
(cm)

Total aboveground biomass 0.364(DBH)? 0.97 1.0-13.8 Limbé
Usable wood weight 0.432(DBH)* - 1.5(DBH) 0.97 1.0-13.8 Limbé
Usable wood weight 4.001(sd)? - 9.461 0.86 1.7-27.6% Limbé
Pole volume (x 10°m’) 0.338(DBH)* 0.91 5.0-13.8 Limbé
Total aboveground biomass 0.023hZd/; 0.99 1.4-12.7 Nan Marron
Usable wood weight 0.023h3d? 0.99 1.4-12.7 Nan Marron

' DBH = Stem diameter measured at 1.3 m above ground level, in cm. sd = Stump diameter measured at 0.1 m above
ground level, in cm. h = Total tree height, in m. n = Number of stems at 0.1 m above ground level. *Stump diameter
range.
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Table 14.3 Site and growth parameters of S. siamea trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH* DRY WOOD
(m) RAINFALL  (yr) (%) MAL' MAL YIELD
(mm) (m) (cm) (kg tree™)
Colora 247 0.5 100 1.8 — —
Colin 2 750 1300 0.8 52 0.8 — —
Passe Catabois 2 120 987 0.8 60 0.7 — —
Bassin Zim 400 1950 1.1 96 23 — —
Cazeand 30 1200 2.1 9 32 — —
Colin 1 650 1300 22 52 0.8 — —
Passe Catabois 1 120 987 22 73 1'6. 1.4 2.1
Grand Bassin 70 1300 23 80 1.0 — —
Bergeau 35 2000 2.9 52 0.7 — —
Fond-des-Blancs 350 900 2.9 62 1.1 — —
Jean Rabel 107 1045 2.9 22 0.6 0.6 0.4
Haut Camp 180 2280 3.0 92 0.6 0.4 —
Marmont 280 1450 3.0 59 23 34 28.5
Mirebalais 110 2150 3.0 79 2.6 2.4 11.1
Roche Blanche 50 1100 3.0 77 2.8 2.9 19.1
Terrier Rouge 20 1293 3.0 91 1.2 1.0 2.0
Lapila 350 1145 34 53 1.0 1.1 2.0
Bombard 480 948 34 68 1.0 0.8 1.7
Békin 100 1445 3.5 100 2.0 1.9 85
Nan Marron 450 600 4.8 83 0.5 0.6 0.4

! M.A.L = Mean annual increment. > DBH = Stem diameter at 1.3 m above ground level, in cm.
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Figure 14.7 Height growth of S. siamea in

Haiti.

10

drought periods ever present. The
highest yields occur on the deeper,
well-drained sites of the Central
Plateau and the Cul-de-Sac. The
Marmont site is averaging an annual
wood yield of 9.5 kg tree” after 3
years. Given the 56% survival rate at
this site and the original stocking
density of 1600 trees ha’!, annual
yields are estimated at 8.5 metric tons
ha™.

Tree Improvement: Most of the S.
siamea in Haiti likely are descended
from the SHADA stands between
Port Margot and Bayeux. The species
was widely planted in the North of
Haiti since the late 1960s by the
reforestation efforts of the Limbé
hospital, then redistributed to the rest
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Figure 14.8 A four-year-old provenance trial
of S. siamea after selective thinning.
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of Haiti through the USAID-funded
agroforestry projects during the 1980s
and early 1990s. S. siamea became the
most widely-planted species in the
project. Up to a million seedlings were
produced annually by PADF alone. An
effort was made in 1988 to import as
many seed lots as possible from inter-
national sources, including southeast
Asia where it is native. These seed
lots, though not strictly considered
provenances, were established in 1989
as “provenance” trials to test for
genetic differences among seed
sources (Fig. 14.8). Also, 37 trees
were selected based on superior traits
throughout Haiti. Many of these were
harvested, propagated from seed, and
established in seedling seed orchards
and arboreta. Several of these trials are
represented in Table 14.3 and Figure
14.7.

The remarkable degree of unifor-
mity in qualitative traits among the
seed lots suggests that the germplasm
available in Haiti and abroad have a
fairly homogenous genetic base. It
should be noted that the 10 imported

accessions were from countries where S. siamea is an exotic and could very well be
derived from the same provenance as the species found its way around the tropics. An
attempt in 1988 to import a wider genetic diversity of S. siamea from native stands in
Thailand failed, but should continue to be a goal, particularly if significant improve-
ments are to be made in terms of disease resistance and vigor. The seed orchards at
Marmont and Terrier Rouge are comprised of progeny from trees possessing superior
stem form, and these should be studied carefully to assess the environmental effect on
form. There is significant form x site interaction in this species.
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Figure 15.1 One of the most practical uses of Leucaena leucocephala subsp. glabrata
is to conserve mountain soil. Shown here is the earliest known demonstration of
Leucaena hedgerows in Haiti, established near Jérémie in 1982. Inset — White flowers
of L. leucocephala ssp. glabrata.
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Subspecies:

Leucaena leucocephala (Lam.) de Wit subsp. glabrata (Rose) S. Zarate

Leucaena leucocephala (Lam.) de Wit subsp. leucocephala

Synonyms:

Subsp. glabrata: L. glabrata Rose

Subsp. leucocephala: Acacia glauca Willd., L. glauca (Willd.) Benth., L. latisiliqua (1..)
Gillis & Stearn, Mimosa leucocephala Lam.

Family: Fabaceae (= Leguminosae) Subfamily: Mimosoideae

Common Names:

Subsp. glabrata: DR, H - leucaena (lisina); US - giant leucaena, Salvador leucaena,
Peru leucaena. '

Subsp. leucocephala: H - bois bourro (bwa bouwo), tcha-tcha marron (tcha tcha
mawon), graines de lin (delen), graines de lin pays (delen peyi), madlenn; DR -
granadillo bobo, granadino, granolino, lino, lino criollo; C - aroma blanca, aroma boba,
aroma mansa, soplillo; PR - acacia, acacia palida, barcillo, campeche, hediondilla,
tamarindillo, wild tamarind; US - Hawaiian leucaena, leadtree.

Importance: The shrubby subspecies leucocephala is considered a weed in Haiti, but
plays an important role in the re-vegetation of fallow or degraded sites where it is grazed
by goats and converted to charcoal. The arboreal subspecies glabrata is a fast-growing
general utility tree for shade, house construction and other wood products. Multiple
uses.as fodder, fuelwood, green manure and soil conservation are combined when the
species is managed as hedgerows along the contour of mountain slopes. The advantages
of easy propagation, wide adaptability, and fast growth must be weighed against the low
wood durability, weediness, and psyllid (Heteropsylla cubana) attacks when selectlng
the ideal niche for subspecies glabrata in Haiti.

Taxonomy and Botanical Features: Leucaena is a New World genus comprising about
17 species (Hughes, 1993). The confusing taxonomy surrounding one of the more com-
mon species, L. leucocephala, was resolved by Zarate (1987), who recognized 2 sub-
species: leucocephala and glabrata. Subspecies leucocephala, locally known as delen
and known internationally as the ‘Hawaiian’ variety, rarely grows taller than 6 m, with
leaves comprised of 69 pairs of pinnae, 9-18 pairs of leaflets, 9-12 ¢m long, and pods
13-16 cm long with a dense pubescence. Subspecies glabrata, known as the ‘Giant,’
‘Salvador,” or ‘Peru’ variety, is represented in Haiti mostly by the K series of cultivars
developed in Hawaii (e.g., K8, K28, K636). It can grow up to 20 m tall, with leaves
comprising of 3-8 pairs of pinnae, 11-24 pairs of glabrous leaflets, 8—15 mm long, and
glabrous pods 11-18 ¢cm long by 1.5-2.3 mm wide. Natural hybrids may occur between
the 2 subspecies, though levels of outcrossing are low, with both subspecies being high- -
ly self-compatible. The much more common hybrid in Haiti is the result of subspecies
glabrata as the pollen parent and:%. diversifolia as the maternal parent. The latter is rep-
resented in Haiti as the tetraploid L. diversifolia subsp. diversifolia, introduced mostly
as K156 from Hawaii.

19
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Distribution and Ecology: The local naturalized subspecies leucocephala probably
was introduced to Haiti by Spanish traders from Mexico during the early colonization
of Hispaniola in the fifteenth and sixteenth centuries. Much of the present population
of subspecies glabrata was introduced to Haiti in 1978, derived from a mix of the K8,
K28, and K67 cultivars developed at the University of Hawaii (Benge, 1985). It spread
throughout the low-elevation areas of the country, mostly as a result of local reforesta-
tion projects supported by USAID and the Ministry of Agriculture during the 1980s.
Additional cultivars (K636, K584, K387) were established in 1988 at the Operation
Double Harvest seed orchards in Roche Blanche. An interspecific hybrid (KX3)
between L. diversifolia subsp. diversifolia and L. leucocephala ssp. glabrata was also
introduced at this time.

Subspecies glabrata is widely adapted to the calcareous soils of Haiti. However, the
species develops as a multi-stemmed bush on degraded sites that are rocky and shallow
or that experience severe drought periods that extend beyond 4 months. To live up to its
reputation as a rapidly-growing tree, relatively fertile sites are required, with at least 800
mm rainfall and elevations below 600 m.

Subspecies leucocephala occurs abundantly throughout Haiti, particularly as a low-
land (0-500 m elevation) fallow species in the subtropical dry and moist forest zones
(Fig. 15.2). It is mainly found on calcareous soils with rainfalls ranging from 750-1200
mm usually with a 2-4 month winter drought. The species is commonly associated with
Chrysophyllum oliviforme, Acacia spp., Senna atomaria, and Prosopis juliflora that are
common to the subtropical dry forest and degraded sites of the moist forest.

Tree Characteristics: Both species exhibit characteristics of pioneer species: rapid
growth, tolerance of disturbed areas, and are prolific seeders that regenerate from cop-
pice shoots, forming dense pure stands where established. Subspecies leucocephala
usually is seen as a multi-stemmed shrub, rarely taller than 6 m, and flowering or fruit-
ing almost continuously during the year. The species is difficult to eliminate from the
land and sprouts back after the land is burned for cropping. In pasture land, the shrub is
kept low with browsing, and harvested with other woods for charcoal manufacture and
fuelwood. Subspecies glabrata grows quickly to 16—-20 m tall and 20-30 cm stem diam-
eter on fertile, lowland sites (Fig. 15.3). The tree suffers seasonal die-back and devel-
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Figure 15.2 A typical fallow in the moist regions of Haiti contains L. Zeucocephala.
subsp. leucocephala, shown here in association with Chrysophyllum oliviforme.
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Figure 15.3 A remarkable feature of L. leucocephala ssp. glabrata is its exceptionally
fast growth rates, up to 5 cm yr' stem diameter on favorable sites.
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Figure 15.4 The high wood yield of L. leucocephala ssp. glabrata yields a charcoal that
competes well with native species.

ops into a multi-stemmed tree in regions of severe winter drought extending beyond 4
months or under free-grazing conditions. The flowering of subspecies glabrata is more
seasonal than that of subspecies leucocephala, with peak fruiting occurring from
February through March and October through November. There are 17,000-20,000
seed kg™'. Both subspecies are tetraploid (Brewbaker, 1987).

The light yellowish sapwood is distinguished from the brown heartwood. The grain
tends to be interlocked and rough. Wood density of subspecies glabrata is affected by
growing conditions. Differences have been detected in Haiti across sites for the same
provenance and stand age. The average specific gravity of wood from a 5-year-old stand
in the Northwest was 0.68 as compared to 0.61 for trees growing in the Southwest.
Typical specific gravity ranges in Haiti are between 0.59 and 0.79. These ranges are sig-
nificantly lower than those of L. shannonii (0.83-0.93) and L. collinsii (0.80-0.96) that
also have been tested in Haiti.

Utilization: The wide adaptability and fast growth of the tree make it a convenient
species to plant for fodder, poles, fuelwood and charcoal. However, short rotation (23
year) poles are not durable, being highly susceptible to wood borers and are used only
in cases in which durability is not important. The advantage of higher wood production
is best achieved by transforming to charcoal (Fig. 15.4), which is considered to be of
moderate quality, but inferior to the traditional Prosopis and Acacia charcoals and the
exotic Casuarina equisetifolia (Grosenick, 1986a).

The utilization of subspecies glabrata in hedgerows probably has surpassed its
importance as a single stemmed tree since the mid-1980s when USAID-funded agro-
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forestry projects began promoting this

technology (Fig. 15.5). Seed is sown

directly along the contour made by a shal-

low trench in the soil. If properly managed,

the hedgerow can serve a multi-purpose

role: soil conservation structure and source

of green manure, fodder, and fuelwood. As =

a fodder, L. leucocephala is an important i
source of protein and is highly palatable. 1
Ideally, fodder banks are established near

the courtyard to provide a convenient graz-

ing area near tethered livestock and where

browsing can be controlled to maintain

productivity (Fig. 15.6). However, open

and staked grazing in annually-cropped

fields is more common, in which case it

can be expected that hedgerows and

seedlings will suffer extensive damage.

The tree cannot be grazed hard and contin-

uously without its productivity diminish-

ing to very low levels. Mimosine toxity

also limits the amount that can be con-

sumed by livestock without impairing their

health. Proximate analyses are summarized ~Figure 15.5 Pruned Leucaena hedgerow.
in Table 15.1.

As a medicinal plant, roots and leafy twigs of subspecies leucocephala are boiled
in a decoction for severe back pain; the twigs are boiled and taken for menstrual cramps;
the leaves are consumed as a tea for gas and typhoid; and the roots are boiled and taken
orally for fever (Eldridge, 1975; Morton, 1970). A popular febrifuge is prepared by
roasting the seed and grinding them with coffee.

Propagation: The species is easily direct seeded, emerging rapidly several days after
sowing. The ease with which it is propagated in this way has contibuted to its impor-
tance as a hedgerow species. However, large amounts of seed are required for mass dis-
tribution during peak planting seasons and adequate supervision of seed quality is dif-
ficult. Despite the species’ known self-compatibility, gene exchange between co-exist-
ing subspecies leucocephala is possible and could play a role in the development of less

Table 15.1 Proximate analysis (% dry weight) of L. leucocephala, after Gh1(1975).

COMPONENT CRUDE CRUDE CRUDE CARBO- ASH Ca P
PROTEIN FIBER FAT HYDRATES
Fresh leaves (Thailand) 21.0 18.1 6.5 46.0 8.4 — —
Fresh twigs (Malaysia) 27.8 10.4 35 55.1 3.5 054 029
Fresh browse (Hawail) 242 24.2 2.7 40.0 8.9 — —
Pods (Zimbabwe) 21.7 25.6 1.4 45.5 5.8 -

Seed (Zimbabwe) 358 11.4 7.5 40.9 4.4 — —
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desirable genotypes. Efforts to maintain
the genetic vigor of the hedgerows with
improved glabrata varieties must be
ensured with isolated and secure seed
orchards.

A variety of container types have
been used to propagate the species, the
most appropriate being a function of
nursery costs. Rootrainer and Winstrips
were utilized during most of the 1980s
in Haiti, though ODH utilized a much
smaller Styrofoam Speedling tray for
seedlings planted on fertile land.
Manual scarification, by nicking the
cotyledon end of the seed, is recom-
mended for research and experimental
seed lots; immersion in hot water, at

; least 49° C, followed by a 2-day soak, is
the method most often used for mass
propagation purposes. [noculation by
Rhizobium, either coating the seed or
drenching the sown seed, is a safeguard
for insufficient field inoculum.
Inoculation procedures are recommended following pesticide applications for psyllid
and root rot attacks. Generally 14 weeks is sufficient to raise seedlings, with an initial
3 weeks of shade and a final 4 weeks of hardening off. Psyllid (H. cubana) (Fig. 15.7),
damping off and root rot diseases (Pythium, Rhizoctonia, Phytophtora, Alternaria,
Fusarium, Myrothecium) have been observed to attack nursery seedlings (Tourigny,
1987; Runion et al., 1990). The species can be top-pruned, if necessary, prior to out-
planting.

Stump propagation and vegetative methods, including root cuttings and tissue cul-
ture have not been experimented in Haiti, though these have been reported from other
countries and are examined in Pound and Martinez (1984).

Figure 15.6 Leucaena fodder banks are an
excellent source of nutrition to complement
food rations of goats and other livestock.

Biomass Studies: Regression equations to estimate the biomass of subspecies glabra-
ta were conducted at four sites for 5—7-year-old trees and once for a 2-year-old coppice
rotation. These equations allow one to estimate various tree dry weights based on easi-
ly measured stem and height measurements. There is a significant difference in the coef-
ficients between coppice and seedling rotations because of the difference in stem and
canopy forms, with the coppice stem concentrating a much greater amount of the total
tree weight as polewood rather than as fuelwood. The differences in estimates among the
equations for the standards (i.e., seedling rotation) are mainly because of the differences
in sampling distribution rather than differences in form. A summary of the biomass
equations is provided in Table 15.2.

Charcoal and Lumber Conversion Rates: When 3-4-year-old L. leucocephala is con-
verted to charcoal, only about 17-20% of the wood dry weight becomes merchantable
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Table 15.2 Equations used to estimate biomass components (kg dry weight) of L. leucocephala
subsp. glabrata in Haiti.

COMPONENT REGRESSION EQUATION ' R? DBH RANGE SITE
(cm)

Usable wood volume (x 10* m®) 0.501(DBH)? - 3.422 0.97 3.0-14.5 Bon Repos
Total aboveground biomass 0.524(DBH)? 0.97 0.8-17.7 Camp Perrin
Usable wood weight 0.642(DBH)? - 2.707%(DBH) 0.98 0.8-17.7 Camp Perrin
Usable wood weight 0.275(sd)? 0.97 1.8-23.6 Camp Perrin
Total aboveground biomass 0.471(DBH)* 0.98 3.0-16.2 Bon Repos
Fuelwood minus pole weight 0.210(DBH)? 0.97 3.0-16.2 Bon Repos
Pole weight 0.198(DBH)? 0.98 5.5-16.2 Bon Repos
Total coppice biomass 0.260(DBH)? 0.96 2.0-10.0 Bon Repos
Coppice fuelwood minus pole 0.035(DBH)? 0.96 2.0-10.0 Bon Repos
weight
Coppice pole weight 0.175(DBH)? 0.99 5.0-10.0 Bon Repos
Total aboveground biomass 0.030h=d? 0.99 5.4-12.3% Nan Marron
Usable wood weight 0.192 5ds 0.99 5.4-12.3* Nan Marron
Aboveground dry biomass (kg)  0.210 Zd+ 0.99 5.8-13.6% Fond-des-Blancs
Fuelwood and polewood (kg) 0.0284h Sd? 0.98 5.8-13.6% Fond-des-Blancs

'DBH = Stem diameter at 1.3 m above ground level, in cm. d = Stem diameter measured at 0.3 m above ground level, in
cm. sd = Stem diameter measured at 0.1 m above ground level, in cm. h = Total tree height, in m. n = Number of stems
at 0.1 m above ground level. ¥*Stem diameter range at 0.3 m above ground level.

charcoal. Another 10% of the wood
is a fine and shattered charcoal that
generally is not sold (Timyan,
1987).

The relationship between the vol-
ume of subspecies glabrata logs,
ranging from 0.015-0.09 m’, and
1 lumber yield is shown in Figure
15.8. The use of the regression
equation allows for the estimation
of lumber volume based on the top-
end diameter and length of the log.
The lumber was sawn with a
i Woodmizer, a portable bandsaw
unit, at the former ODH nursery
site in Cazeau. As shown, recovery
rates up to 67% were achieved,
though the average was only 44%,
However, slabs are sold for cheaper
construction purposes, such as for
| building pig sties.

Figure 15.7 Psyllids are a common pest of L.
leucocephala ssp. glabrata, but rarely fatal to the
tree in Haiti.

Growth Performance: Since
1983, several species trials have
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Figure 15.8 Relationship between the amount of recovered Leucaena lumber and saw
log volume.

been established in Haiti with the giant leucaena. The species is clearly a winner in
height growth during the first several years, ranking first in three-quarters of the trials
and achieving high survival rates between 70-100% after 3 years (Table 15.3). The only
other species that consistently surpass giant leucaena in height growth are Eucalyptus
camaldulensis and E. tereticornis. One can expect over 3 m yr'! height growth on good
sites for the first couple of years, tapering off to 1.5 m yr'! at 4 years and 1.0 m yr' at
6 years. However, on poorer and dry sites with 3—5 months drought, common to the
northwest (Nan Marron; Jean Rabel), the eastern Cul-de-Sac plain (Ganthier) and
northeast (Terrier Rouge) of Haiti, annual height increments do not exceed 1 m yr* (Fig,
15.9) and seasonal die-back of new growth is common. Browsing by goats and cattle on
such sites is a problem.

The average wood yield of giant leucaena ranges from 0.8-2.3 kg tree! yr'! on mar-
ginal sites such as Jean Rabel, Terrier Rouge and Cabaret to nearly 6 kg tree” yr' after
3 years on average sites such as Marmont (near Hinche) in the Plateau Central. This
yield is equivalent to 9.6 dry metric tons (DMT) ha! yr™ at stocking levels of 1,600 trees
ha. Growth rates on a leucaena plantation near Port-au-Prince ranged from 1.7-14.4
DMT ha'! yr'! for the first 2 years, averaging 4.1 DMT ha’ yr! over 28 hectares
(Timyan, 1983).

Subspecies glabrata has been used widely as a nursery species for higher-valued
hardwoods that respond favorably to the competition for light, moisture and nutrients.
This use has been reported for Tectona grandis, where giant leucaena is sown during the
first year of teak establishment (Lamprecht, 1989). In the Cul-de-Sac plain of Haiti, the
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Table 15.3 Site and growth parameters of L. leucocephala subsp. glabrata trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH?’ DRY WOOD
(m) RAINFALL (yr) (%) MAIL' MAL YIELD
(mm) (m) (cm) (kg tree™)
Colora 247 1471 0.5 93 2.3 — —
Colin 2 775 1300 0.8 100 14 — —
Passe Catabois 2 120 987 0.8 83 1.5 — —
Ganthier 90 700 1.8 90 12 — —
Cazeau 4 30 1200 2.0 90 3.1 — —
Passe Catabois 1 120 987 22 78 1.8 1.8 6.4
Colin 1 775 1300 22 41 22 — —
Grand Bassin 70 1300 2.3 95 1.0 — —
Jean-Rabel 107 1045 2.9 98 1.0 0.8 2.4
* Marmont 280 1450 3.0 96 19 2.0 17.4
Terrier Rouge 20 1293 3.0 86 1.0 0.9 32
Maré Gfand Bois 40 1200 33 59 1.7 2.0° 9.1
Fond-des-Blancs 250 1335 4.0 100 14 14 9.2
Papaye 250 1450 44 44 14 1.1 17.0
Nan Marron 450 600 4.8 (] 1.3 1.4 16.4
Cabaret 1 80 900 6.9 77 0.8 0.8 15.8
Cabaret 2 80 900 6.9 81 0.9 0.9 19.9

!ML.A.L = Mean annual increment. 2DBH = Stem diameter at 1.3 m above ground level, in cm. * Stem diameter at 0.1 m

above ground level, in cm.
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Figure 15.9 Height growth of L. leucocephala

subsp. glabrata in Haiti.

shade-tolerant neem (Azadirachta
indica) had improved stem form and
exhibited less taper of the stump log
when planted in a 2:1 ratio with sub-
species glabrata (Welle et al., 1985).

Giant leucaena is the principal
species selected in Haiti for alley
cropping systems, being easy to
establish and productive on a wide
range of sites. In an alley cropping
trial at Barbe Pagnol in the
Northwest, L. leucocephala subsp.
glabrata was compared with an in-
country source of L. diversifolia
subsp. diversifolia and 20 prove-
nances of Gliricidia sepium for bio-
mass production. The trial was har-
vested at intervals of 4-6 months
over a 28 month period and exhibited
total yields as shown in Figure
15.10. The Leucaena species did not
differ significantly in total dry bio-
mass or leaf and small wood yields,
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Figure 15.10 Dry yield of subspecies glabrata (LELE) compared with L. diversifolia
(LEDI), the highest-yielding Gliricidia sepium (GLSE) provenance, 6287, and the aver-
age of 20 G. sepium provenances.

though both were 2-3 times more productive than the top G. sepium accession. With
regard to wood > 1 cm, subspecies glabrata yielded higher than L. diversifolia subsp.
diversifolia. Both species exhibited more than twice the wood yield of the top G. sepi-
um accession. Cunard (1991) conducted fresh biomass measurements of 2 harvests in a
direct-seeded hedgerow trial near Camp Perrin. He did not find subspecies glabrata to
be superior to Calliandra calothyrsus, though both were more productive than 4 other
legumes, including G. sepium. He measured total fresh yields of about 1 kg m™ after 5
months of coppice growth for L. leucocephala subsp. glabrata. Other hedgerow trials
have confirmed the broad adaptability of L. leucocephala subsp. glabrata, usually
ranked at the top until one reaches the upper elevations (Isaac et al., 1994). The hybrid,
KX3, is showing comparable yields with subspecies glabrata and may be better adapt-
ed to sites above 1000 m than either of its parent varieties. Dry yield estimates for
Leucaena species in hedgerow/alley cropping designs are summarized in Table 15.4.

Tree Improvement: A recent status of a network of seed-production areas and tree-
improvement trials involving subspecies glabrata is given in Timyan (1993). The intro-
duction of the subspecies to Haiti in the latter part of the 1970s was most probably of
narrow genetic base, representing the self-pollinated K8, K28 and K67 isolines from the
University of Hawaii. K8, the most widely cultivated variety, originally was collected
from one or a few cultivated trees in the northern Mexico state of Zacatecas in 1959
{(Hughes, 1993). Though the Asian psyllid epidemic of the mid-1980s did not happen in
Haiti, the indiscriminate distribution of such a narrow genetic base is risky. The contin-
ued improvement of Leucaena in Haiti requires the importation of a wider genetic base
than that which was introduced in the late 1970s. It was not until 1985 that another
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Table 15.4 Dry biomass yields of Leucaena species in hedgerow and alley cropping trials in
Haiti. The harvest period indicated is the time from establishment to the last harvest. Yields
are equivalent to the sum of the individual harvests, which includes the initial seedling harvest.

SPECIES DENSITY NO.OF HARVEST DRY LEAF DRY WOOD SITE
(trees m™) HARVESTS PERIOD YIELD YIELD
(months) (kg m™) (kg m?)
L. diversifolia K156 2 4 28 4.6 6.5 Bab Panyol
(1988-1991)
L. leucocephala K8 2 4 28 4.8 8.2 Bab Panyol
(1988-1991)
L. diversifolia K156 10 3 23 0.7 1.1 Bergeau, Cayes
(1991-1993)
L. diversifolia x L. 10 3 23 2.0 3.6 Bergeau, Cayes
leucocephala hybrid (1991-1993)
(KX3)
L. leucocephala K636 10 3 23 20 3.8 Bergeau, Cayes
(1991-1993)
L. salvadorensis 10 3 23 0.1 0.2 Bergeau, Cayes
(1991-1993)
L. shannonii 10 3 23 0.7 1.5 Bergeau, Cayes
(1991-1993)
L. diversifolia K156 10 3 24 0.9 1.2 Ft. Jacques
(1991-1993)
L. diversifolia x L. 10 3 24 1.1 1.7 Ft. Jacques
leucocephala hybrid (1991-1993)
(KX3)
L. leucocephala K636 10 3 24 0.8 1.7 Ft. Jacques
(1991-1993) :
L. diversifolia K156 10 2 23 0.2 ) 0.3 St. Georges
(1991-1993)
L. diversifolia x L. 10 2 23 0.6 0.8 St. Georges
leucocephala hybrid (1991-1993)
(KX3)
L. leucocephala K636 10 2 23 0.8 1.6 St. Georges
(1991-1993)
L. salvadorensis 10 2 23 0.3 0.5 St. Georges
(1991-1993)
L. shannonii 10 2 23 0.1 0.2 St. Georges

(1991-1993)

source of giant leucaena was brought to Haiti. A seed lot from Choluteca, Honduras,
OFI 19/81, was established at 5 locations in the country as part of the OFI dry zone
species trials. Also included in the trials was the introduction of 2 new Leucaena
species: L. shannonii subsp. shannonii and L. collinsii subsp. zacapana. Neither species
outperformed the survival and height growth of L. leucocephala subsp. glabrata, though
local farmers soon noted the difference in wood qualities and seed production.

In 1988, International Resources Group introduced K636, K605, and K584, along
with the interspecific hybrid KX3, a cross between L. diversifolia subspecies diversifo-
lia and L. leucocephala. These were established in seed-production stands and isolated
varietal blocks throughout sites in Haiti, from sea level to 1500 m (Fig. 15.11). The
stands were culled of individuals exhibiting early flowering and inferior form charac-
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Figure 15.11 L. leucocephala ssp. glabrata x L. diversifolia hybrid (KX3) stand man-
aged for seed production in the Cul-de-Sac Plain.

teristics. Hybrid stands generally were culled of individuals exhibiting strong charac-
teristics of the K8 pollen parent, favoring the K156 seed parent and its tolerance of high-
er elevations.

Despite L. leucocephala subsp. glabrata’s known self-compatibility, gene exchange
with the local subspecies is possible and could play a role in the development of geno-
types less desirable than the giant variety (Zarate, 1987). Natural outcrossing of L. leu-
cocephala subsp. glabrata, as the pollen parent, with L. diversifolia subsp. diversifolia
1s common where the two species co-exist, and produces progeny with a variable range
of traits common to uncontrolled crosses.

In 1991, several new species of Leucaena from the OFI collections in Central
America, were introduced in both high- (>1200 m) and low-elevation sites. These
included additional L. diversifolia subsp. diversifolia seed lots to broaden the K156
genetic base for high-elevation areas, L. esculenta subsp. esculenta, L. esculenta subsp.
paniculata, L. lanceolata, L. macrophylla subsp. nelsonii, L. pulverulenta, and L. sal-
vadorensis. The military coup of 1991 forced suspension of continued germplasm
improvement activities, with most of the new species requiring re-introduction.
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There is continued need to assess the progeny from the K636 and KX3 seed pro-
duction stands for levels of pod production, segregation, and outcrossing rates, as these
varieties are tested across sites in hedgerows and as single-stemmed trees. Decline in
hybrid vigor of the KX3 and the genetic maintenance of pure L. leucocephala subsp.
glabrata in close proximity with other Leucaena species and subspecies is the challenge
of future germplasm improvement activities. A wider genetic base at both the species
and subspecies levels is also necessary to secure the future of the species and of the peo-
ple who have come to depend on the tree. In addition to the germplasm that is already
in Haiti, it is wise to continue importing new diversity for specific end-purposes.
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Figure 16.1 This 26-year-old specimen at the Ministry of Agriculture is among the old-
est A. indica in Haiti, brought to the country from Senegal, W. Africa in 1967. Inset —
Ellipsoidal drupes of A. indica.
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Species: Azadirachta indica Adr. Juss.

Synonyms: Antelaea azadirachta (L.) Adelbert, Melia azadirachta L., Melia indica
(Adr. Juss.) Brandis

Family: Meliaceae

Common Names: neem (nim), neeb, nimba

Importance: A. indica is the model of a multi-purpose tree species, providing an

important mix of goods and services that benefit Haitian farmers. The fruit is a source

both of insecticides and fertilizer that keep vulnerable food crops healthy, while con- -
tributing to the diet of Haiti’s wild fauna that disperse the seed. A significant amount

of oil that is contained in the kernel can be utilized in a range of products from cooking

oil to soaps and lubricants. Its quick growth and abundant natural regeneration ensure

a supply of fuelwood, construction wood and shade. The tree can be invasive and must

be managed to protect the natural regeneration of native tree species.

Taxonomy and Botanical Features: 4. indica is a member of the mahogany family,
comprising many of the most important wood species in Haiti: Swietenia mahagoni
(kajou peyi), S. macrophylla (kajou etranje), Trichilia hirta (monben bata), Guarea
guidonia (bwa wouj) and Cedrela odorata (séd). The species is considered by some
botanists to be comprised of two varieties. 4. indica var. indica is the common variety
from India that has been introduced as an exotic throughout the tropics. A. indica var.
siamensis has bigger leaves and a smoother leaf margin with two races that are distin-
guished by a red and green top shoot (Bhumibhamon, 1987). The fruit is an ellipsoidal
drupe, up to 2 cm long, that turns from light green to yellow (Fig. 16.1 inset). The sweet
mucilaginous pulp surrounds a seed that is composed of a shell and a light green ker-
nel. The small, white, bisexual flowers of A. indica are arranged in axillary clusters and
have a honey-like scent that attracts bees (Fig. 16.2).

A closely-related species, Melia azedarach L., locally known as /ila, also occurs in
Haiti and is distinguished from A. indica by the slighter stem, less dense canopy, light
lavender flowers, and sparser fruit clusters with spherical drupes, 1 ¢cm in diameter.

Distribution and Ecology: A. indica is believed to be indigenous to India, Java and the
lesser Sunda Islands (Burkill, 1966). It spread throughout the drier tropical regions of
Africa and into the Caribbean as early as the latter part of the nineteenth century (Pliske,
1984). Neem was introduced to Haiti in 1967 from seed believed to have originated in
Senegal. Trees originating from this narrow genetic base still can be found at several
locations, including the Faculté d’Agronomie et Médecine Vétérinaire (Damien) and
Place St. Anne in Port-au-Prince. The species spread quickly after being planted along
the national highways to the north and south of Haiti during the mid-1970s. As a major
species of the USAID agroforestry projects (1981-1991), neem has been distributed to
nearly every part of Haiti. The Operation Double Harvest (ODH) nursery at Cazeau
distributed more than 1.4 million seedlings between; 1981 and 1986. The distribution
included the planting of 0.3 million seedlings on 10 plantations in the Cul-de-Sac
(Timyan, 1987). Additional provenances of 4. indica were introduced to Haiti from
Burma in 1984, India in 1986, and Africa in 1991, by the combined efforts of USAID,
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ODH, and Agridyne, Inc. In 1984, neem was shipped to the Dominican Republic from
seed collected in Haiti and was planted at the Instituto Superior de Agricultura,
Santiago, under the auspices of the National Energy Policy Commission (Knudson et
al., 1988).

Neem performs best between sea level and 600 m elevation with annual rainfall
above 800 mm. Though the species has a reputation for being hardy, wood and fruit pro-
duction are marginal on the dry, stony sites that typically are invaded by such thorny
species as Acacia tortuosa. Neem 1is not as salt tolerant as Prosopis juliflora and failed
when planted on the salty, poorly-drained land (pH = 9.0) between Thomazeau and
Croix-des-Bouquets by ODH in 1981. It exhibits chlorosis when planted on calcareous
rock and shallow soils commonly found near the coast (Fig. 16.3). Once neem is estab-
lished, it has a tendency to become weedy and form pure stands, growing thickly under
its own shade and eliminating the natural regeneration of other species. Wild animals,
particularly birds and lizards, are fond of the yellow ripe seed and disperse the species
gradually away from the seed source. Goats, sheep, and cattle do not prefer neem as a
forage and tend to leave it alone except under severe drought pressure when other food
is not available. However, damage is generally extensive under open grazing conditions
because of trampling, breaking of the growing portion of the stem, and soil compaction.

Tree Characteristics: The oldest trees in Haiti, aged 26 years, are approximately 20 m
tall with stem diameters that range from 45-75 cm. Open-grown, the tree is short-
stemmed with a heavily-branched, dense, and evergreen canopy that fruits abundantly.
Grown under denser conditions, the tree develops a straight, high-forking stem with
negligible fruit production. Fruiting of neem peaks twice during the year, in June and
November, with most of the seed available for harvest between May and July and from
October to December. Mature trees can yield between 30-50 kg of fresh fruit (Ahmed

Figure 16.2 White flowers of 4. indica.
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L ~ et al., 1984) at approximately 4000

b - n : seeds kg™'.
e - F The heartwood of mature trees is
. reddish brown, though most of the
- wood harvested in Haiti is closer to
v straw color with a tinge of pink. The
“ grain is interlocked, with a moderate-
ly coarse texture. The wood ranges
" from dull to somewhat lustrous, hav-
I ing, when freshly cut, a slight cedary
» smell that fades on drying. Neem
xD . lumber seasons well and becomes sta-
(  ble with varying atmospheric condi-
tions. It works well and produces a
smooth finish, though it has a tenden-
cy to split when nailed. Neem is rated
as durable to moderately durable
(Chudnoff, 1984; UKFPRL, 1968).
Neem poles have a reputation of not
- being attacked quickly by borers and
they sell well in the Port-au-Prince
market (Welle et al., 1985). About
60% of the total tree weight can be
used for charcoal or poles (Ehrlich,

: — 1985). Wood density is moderate (sp.
Figure 16.3 Lime-induced chlorosis is com- gr. 0.52-0.65) with an energy equiva-

mon on calcareous sites near the coast. lent of 16.92 megajoules kg at 14%

moisture content.

Utilization: In Haiti, neem has been planted primarily for its quick yield of wood and
deep shade. Trees generally are planted along field boundaries, serving as both a bound-
ary marker and a windbreak (Fig. 16.4). The tree pollards well and is managed on a lop-
ping cycle that coincides with the light and moisture needs of the understory crops.
Stems are utilized as roundwood for house construction. The ODH plantations in the
Cul-de-Sac plain were managed for a mixture of fuelwood, charcoal and poles in an
attempt to commercialize wood production. Stands located on more fertile sites at
Cazeau and Bon Repos were managed for fuelwood and lumber. Consumer preference
tests conducted in Port-au-Prince showed that neem charcoal was considered inferior to
charcoal made of Casuarina equisetifolia, Prosopis juliflora and Acacia spp., superior
to Leucaena leucocephala and Senna siamea and no different from Eucalyptus camal-
dulensis and Albizia lebbeck (Grosenick, 1986a).

Despite its recent introduction to Haiti, neem is being utilized as a febrifuge. In the
La Chapelle area, neem ranks fifth among plant species as a source of leaf decoctions
for fever (Rouzier, 1990). It is recognized in other countries for its fungicidal, antibac-
terial and antiviral properties (NRC, 1992).
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Figure 16.4 4. indica is planted typically along the boundary of land devoted to annu-
al food crops. It has a tendency to gradually invade on moist sites.

Utilization of neem as a natural source of insecticide has increased gradually over
the past decade. In 1981, early experiments on La Gonave were conducted by applying
crushed seed into vegetable pots planted with cabbage, cucumber and tomatoes.
Increased vigor and protection against major pests was observed (Welle et al., 1985). It
was also noted that tilapia fry were killed by neem seed dropping into an outdoor fish
tank. Neem has been used as an alternative to Chlordane in nurseries by CARE and
PADF throughout Haiti (Josiah, 1989) and on an agri-business scale by ODH in the Cul-
de-Sac (Fig. 16.5a—d). The active ingredients extracted from the seed kernel, primarily
azadirachtin, are responsible for disrupting the metamorphosis of insects and act as a
feeding deterrent. The biochemicals are systemic, being taken up by the host plant
(NRC, 1992).

The cake of the oil seeds is used as fertilizer and the aromatic leaves are reported
to be used as fodder in India. The proximate analysis of 4. indica is shown in Table
16.1.

Propagation: The propagation of neem in Haiti has been largely from seed sown in
rigid container systems such as the Rootrainer and the Winstrip. Fresh seed does not
require pre-treatment when sown within a couple of weeks from harvest. As in other
species of the Meliaceae, looping of the hypocotyl is a problem, affecting up to 7% of
emergents in Winstrips, with deformed root systems and poor vigor (Larson et al,,
1985). These emergents are replaced by transplanting pre-germinated seed or by pro-
portionally increasing the sowing rate and selecting out the deformed seedlings. Most
common nursery disease problems include: leaf spot caused by Cercospora, perhaps C.
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Lo -
Figure 16.5 a) Pulverized neem kernel for wet pesticide application. b) Applying wet
neem seed solution to tomato seedlings. ¢) Pulverized neem kernel for dry pesticide
application. d) Applying dry neem seed to papaya.
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Table 16.1 Proximate analysis (% dry weight) of A. indica, after Gohl(1975).

COMPONENT CRUDE CRUDE CRUDE CARBO- ASH Ca P
PROTEIN FIBER FAT HYDRATES
Fresh leaves (India) 15.4 12.7 4.2 56.5 11.2 2.65 0.24
Fresh leaves (Pakistan) 13.4 14.7 6.2 55.5 10.3 1.94 0.17

leucostica or C. meliae (Tourigny, 1987), under humid or poorly-ventilated conditions;
a “carrot top” foliar disease of uncertain cause; and leaf chlorosis caused by using pot-
ting medium contaminated with nematodes (Josiah, 1989; Runion et al., 1990).
Seedlings normally require 14 weeks in a Rootrainer or Winstrip prior to outplanting,
with the initial 4 weeks under shade and the last 4 weeks reserved for hardening off.
There are several alternative propagation methods that are less costly and simpler
than the containerized seedling. The two methods that are the most practical for neem
is stump propagation and the transplanting of volunteers from beneath selected mother
trees. Stumps are prepared by raising seedlings directly in a raised bed and pruning both
stem and roots prior to outplant. Reid (1991) showed no differences in survival or
growth between stumps and containerized seedlings at 2 sites in Haiti following a year
of growth. Volunteers are lifted from beneath selected mother trees and transplanted
during the rains. A portion of the lifted seedlings are rejected because of natural root
deformities associated with looping and poor vigor. One study revealed that up to 22%
of the volunteers had root deformities, while 39% had excellent taproot formation
(Larson et al., 1985). While transplanting volunteers increases mortality rates and poor-
er root development, the trade-off has to be measured in terms of the economics and
practicality of managing a containerized nursery under typical Haitian farm conditions.

Seed Handling: One of the most serious limitations in artificial propagation is the
problem of seed longevity and adequate germination procedures to test seed viability.
However, neem seed may be stored successfully up to 4 months if the seed is dried
immediately following harvest in the sun for 3 days and stored in cotton bags at 15° C
at reduced levels of humidity (Chaisurisri, 1986). Seed can be stored for longer periods
of time if moisture content is lowered to 6.6-7.3% (dry weight basis) and stored con-
tinuously in sealed containers at 4° C. Furthermore, dormancy factors associated with
the seed hull must be overcome to maximize germination capacity. Removal of the seed
coat has shown a 10-fold increase in germination of stored seed in Haiti (Timyan, 1991).
Similar results were shown for 2 seed lots from Africa: 2-year-old seed germinated 24%
compared to 62% with the endocarp removed, while 81/2-year-old seed exhibited differ-
ences of 20% and 70% (Bellefontaine and Audinet, 1993).

Azadirachtin Levels: Azadirachtin levels in neem seed were analyzed for tree and seed
maturity effects in 1989 (Timyan and Walter, 1990). This study was initiated based on
reports from W.R. Grace & Co. that certain seed lots from Africa tested 2- to 10-fold
higher than seed lots from Haiti. It was suspected that both genetic and environmental
effects contributed to this difference. No differences were detected between 3 levels of
seed maturity, ranging from green seed on the tree and fallen seed on the ground.
However, differences were detected among trees, sites, and seed collected during dif-
ferent seasons. There is reason to believe that even with the narrow genetic base that is
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present in Haiti, genetic improvement can be made on azadirachtin levels in neem.
Azadirachtin levels ranged from 2.40-3.50 mg per dry gram seed kernel.

Silviculture: ODH experimented with the direct seeding of neem and failed primarily
because the neem germinated too slowly and rotted in the field (Welle et al., 1985).
Fruits, dried seed, and pre-soaked seed were tested. The latter had a germination rate of
25%, but failed to establish as seedlings. However, the transplanting of top-pruned vol-
unteers planted during the same period exhibited 60% survival after a month of only 10
mm of rainfall. Reid (1991) measured a 4% survival of direct-seeded neem after 1 year
at Cazeau.

Container and potting mix trials have shown mixed results in survival and early
height growth (Dupuis, 1986a; Reid, 1991). However, these studies have never been
continued beyond 2 years and should be considered with caution as to the real impact
that nursery treatments have on longer term field productivity.

Neem appears to be weed sensitive during the first year that the seedling is devel-
oping a root system. Stunting of the tree has been observed by several foresters at trials
that were neglected, particularly under droughty site conditions. Subsequent weeding of
the trials generally does not exert a positive height-growth response.

The only pests that have been observed to attack mature trees are the stem borer
Apate monachus and a carpenter bee (Hymenoptera: Xylocopinae). A. monachus pene-
trates deeply into the branches, forming galleries that retard growth and make the
branches susceptible to wind breakage (Knudson et al., 1988). This same pest is known
to attack Casuarina equisetifolia, Swietenia mahagoni, S. macrophylla, and Melia
azedarach (CATIE, 1992). The carpenter bee attacks in a similar fashion, boring into
apical stems, and forming galleries that weaken the tree. It is likely that these pests are
only a problem when neem is under drought stress, since the observations were report-
ed in the drier regions of Haiti and the Dominican Republic.

Double rows of neem alternating with a single row of L. leucocephala developed
more vigorously with less stem fluting, higher forking, and less canopy volume than
pure stands of 4. indica at an equivalent spacing and age. The use of L. leucocephala as
a nurse crop maximizes the potential of neem as a source of poles and lumber, always
of a higher value than fuelwood or charcoal in the urban area.

Pure stands of neem at stocking densities ranging from 2000-2500 stems ha™' con-
sistently have yielded poor seed harvests, with any significant production occurring at
the stand edge. A neem stand, established in 1991 near Croix-des-Bougets, produced
seed within 2 years at a density of 800 stems ha™' . This appears to be the optimal den-
sity to maximize fruit yields. ‘

Biomass and Volume Studies: Equations developed to estimate various components of
A. indica have been completed over the past decade. The first study was conducted to
estimate fuelwood volume based on stem diameters. This was done in 1983 on a 2-year-
old stand near Bon Repos (Timyan, 1983). Ehrlich (1985) conducted a biomass study
from a 4-year-old stand at Thomazeau and included pole volume tables. A third study
was completed in 1986 for a coppice stand and regression equations were analyzed to
estimate fuelwood and pole biomass separately (Timyan, 1987). The volume and bio-
mass equations from these studies are provided in Table 16.2. Because of the difference
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Table 16.2 Equations used to estimate biomass components (kg dry weight) of A. indica in

Haiti.
COMPONENT REGRESSION EQUATION' R? DIA. RANGE SITE
) (cm)

Usable wood volume (x 10 m®) 0.481(DBH)? - 10.227 0.94 6.9-10.4 Bon Repos
Total aboveground biomass 0.313(DBH)? 0.98 1.3-12.6 Thomazeau
Usable wood weight 0.282(DBH)? - 0.707(DBH) 0.99 1.3-12.6 Thomazeau
Usable wood weight 0.203(sd)? - 1.02(sd) 0.99 2.6-15.8* Thomazeau
Pole volume (x 10° m?) 0.226(DBH)? 0.97 5.0-12.6 Thomazeau
Total coppice weight 0.268(DBH)? 0.95 2.0-10.0 Bon Repos
Coppice fuelwood weight 0.189(DBH)? 0.96 2.0-10.0 Bon Repos
Coppice polewood weight 0.152(DBH)? 0.98 5.0-10.0 Bon Repos

! DBH = Stem diameter measured at 1.3 m above ground level, in cm. sd = St;unp diameter measured at 0.1 m above

ground level, in cm. *Stump diameter range.

in form between the first rotation and the coppice rotation, the amount of biomass
changes significantly for the same stem diameter, as shown by the difference in coeffi-

cients of equations.

Lumber Conversion Rate: A study to estimate lumber volumes based on log dimen-
sions was performed at Operation Double Harvest in 1987. Figure 16.6 shows the rela-
tionship between log volume and the amount of recovered lumber. About 25% of the log
volume was recovered in lumber. The poor recovery rate is a result of the irregularities
in logs of various lengths and the strong taper that is common in A4. indica. Until further

Lumber Volume (cu. m)
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Lumber Volume (m?) = 0.249D°L (m?) + 0.009
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Figure 16.6 Relationship between A.
indica log volume and recovered lum-
ber. D = log top end diameter (m); L =
log length (m).

refinements can be made in milling and
better-formed logs are available for har-
vest, the regression function is not a
precise estimator of lumber yield.

Growth Performance: Neem has been
evaluated on a range of sites in a series
of trials that began in 1975 with the
FAO trials in the Cul-de-Sac (Moortele,
1979; Bihun, 1982; Hernandez, 1991).
Among the 13 trials that Dupuis
(1986b) evaluated in 1985, neem
ranked consisténtly in the upper quar-
tile in height growth for sites below an
elevation of 400 m and with a mean
annual precipitation between 700—1000
mm (Table 16.3). On the best of these
sites, height increments do not exceed
2.8 m yr' . Over a longer period of
time, height growth tapers off to
1.0-1.2 m yr! with mean annual diam-
eter increments between 1.5-3.0 cm.
Figure 16.7 summarizes the height
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Table 16.3 Site and growth parameters for A. indica trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT DBH? DRY WOOD
(m) RAINFALL  (yr) (%) MAL' ~— MAL YIELD
(mm) (m) (cm) (kg tree™)
Ganthier 75 740 1.8 90 1.2 — —
Roche Blanche 130 1030 2.0 88 23 24 29
Cazeau 30 1200 2.1 90 23 — —
Colin 650 1300 22 67 0.3 — —
Passe Catabois 120 987 22 61 1.3 14 04
Cayes 20 2035 23 48 28 27 73
Grand Bassin 70 1300 23 15 0.5 — —
Jean-Rabel 107 1045 2.9 40 0.8 0.9 12
Terrier Rouge 20 1293 3.0 71 1.7 19 5.1
Mirebalais 244 1731 32 90 1.8 1.6 37
Limonade 20 1000 35 55 1.4 21 53
Cabaret 80 900 6.9 74 06 0.6 2.0
O'Gorman 1 70 830 9.0 93 1.0 1.1 21.1
O'Gorman 2 70 . 830 9.0 100 12 13 29.7
Vaudreuil 55 830 10.0 97 1.1 17 73.7

'M.A.L = Mean annual increment. 2DBH = Stem diameter at 1.3 m above ground level, in cm.

growth of neem on sites throughout
Haiti. Most sites can achieve greater

HEIGHT (m) than 1 m yr'l. Exceptions are the
Cabaret and Jean Rabel sites, where

H 1 M/YR LINE exceptionally d‘rought~y conditions
may have combined with poor weed

12 management to exhibit poor perfor-

O'GORMAN mance.

10l VAUDREUIL Mean annual wood production in
the trials ranged from a low of 0.2 kg
tree! yr! at Passe Catabois to 7.3 kg

81 tree”! yr” at the partially irrigated site
of Vaudreuil. Most of the sites exhib-
6l ited mean annual wood yields of 1-3
kg tree? yr' for a period of 2-9

al CABARET years.
Tree Improvement:  Genetic
5 improvement of neem in Haiti began
JEAN RABEL in 1984. The rapid deterioration of

L neem seed in closed shipping con-

O 2 4 6 s 10 12 1a 16 tainers severely hampered attempts
TREE AGE (yr) to enlarge the genetic base of the

: species. Furthermore, the two seed
Figure 16.7 Height growth of 4. indica in lots that were established successful-

Haiti. ly at Cazeau did not yield significant
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Figure 16.8 Widely-spaced double rows of A. indica are necessary for adequate fruit-
ing in this genetic trial.

amounts of seeds during the time that neem seedlings were being mass distributed
throughout Haiti. However, a significant step was made in 1990 with the importation of
a West African and Caribbean collection made by Agridyne, Inc. (Salt Lake City, UT).
These seed lots were established in a 1991 genetic test designed to evaluate differences
in survival, growth, seed yield, and azadirachtin concentration over a period of 5 years.
The results after 2 years are encouraging, though differences in height growth have only
been detected between the top seed lot from Niger (4.8 m) and the slowest-growing seed
lot from Puerto Rico (3.6 m). There were no differences in survival. Several of the neem
have flowered and fruited, indicating that the trial may yield seed of sufficient quanti-
ties for early azadriachtin assays (Fig. 16.8).

The Neem Vision: Continued research must be directed toward enlarging and improv-
ing the genetic base of neem in Haiti. Currently, only a narrow genetic base is available
for wide-scale management of neem seed production. Every effort must be made to
keep abreast of progress being made to conduct provenance-wide collections of 4. indi-
ca. The use of sterilized seedlings grown in the source country and packed in moist peat
moss should be investigated as an alternative to seed for shipment of germplasm to
Haiti.

Currently, neem is being harvested from unimproved trees growing as windbreaks,
shade and roadside plantings. Silvicultural research must continue to study the optimal
conditions for fruit production. The relationship between tree density (trees ha) and
azadirachtin yield (kg ha™) must be determined for various site conditions if neem is to
be managed economically for the pesticide industry. An operational method already has
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been developed by ODH for the primary separation of neem oil and azadirachtin.
Though the neem oil is being used as a pesticidal spray against fungal diseases, it may
have a greater return on investment as a base for the local production of soap. In-coun-
try demand for azadirachtin may compete for prices paid by importers in North
America. All of these factors must be considered in the future to realize the extraordi-
nary potential of neem in Haiti.



Figure 17.1 G. sepium is a popular live-fence species in regions of southern Haiti, as
shown here near Fond-des-Negres.
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Species: Gliricidia sepium (Jacq.) Walp.

Family: Fabaceae (=Leguminosae) Subfamily - Lotoideae (Faboideae, Papilionoideae)
Synonyms: Gliricidia lambii, G. sepium (Jacq.) Steud., Lonchocarpus sepium, Robinia
maculata HBK., R. sepium Jacq:

Common Names: H - pifion (piyon, piyong), lilas étranger (/ila etranje), immortelle
(motel); DR - almacigo extranjero, palo de parque, pifion de Cuba, pifién cubano, vari-
ta de San José; C, DR - pifion amoroso; C - acacia, amor y celos, bien vestida, desnudo
florecido, floresco, pifion florido; J - quick stick, St. Vincent plum; PR - madre de
cacao, mata raton, mother-of-cocao

Importance: G. sepium is one of the easiest nitrogen-fixing trees to establish by stem
cuttings, making it a valuable live fence species to protect property. Grown as a tree, it
serves as shade for perennial crops and is easily lopped as a source of fuelwood, forage
and green manure. Larger stems are a source of rough lumber. Anywhere soil stabi-
lization 1s required, the living fence technology can be employed in alley cropping or in
gully plug arrangements. The species improves the soil. Ease in propagation, fast
growth and low risk of being invasive offer an easily-managed component for agro-
forestry systems.

Taxonomy and Botanical Features: The generic name Gliricidia refers to “mouse
killer” in Latin (Barrett, 1956) and the species epithet is named from the Latin saepes
meaning “hedge.” There are at least 3 species in the genera that are native to Central
America, though confusion has surrounded the taxonomy of the species. G. maculata,
a closely related species, is distinguished by its white flower and different leaf mor-
phology, although some botanists consider it synonymous with G. sepium (Hughes,
1987).

Piyon is one of the popular names used for this species in Haiti, most likely derived
from the Dominican common name, pifion cubano (Liogier, 1974). G. sepium is a multi-
stemmed tree, often with spindly branches forming a loose crown (Fig 17.2). The alter-

nate leaves are recog-

nized by 7-9 pairs of

elliptic leaflets 2-7 cm

long. Flowers range

from pink to lavender

and are arranged in a

short, erect inflores-

cence usually preced-

ing the leaves. The

dehiscent pods turn

u  from greenish yellow to

brown and explode
when mature. Each pod
contains 5-6 seeds and
twists into spirals after

. . . . . shedding the seed.
Figure 17.2 G. sepium is a light seeder in Haiti.
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Distribution and Ecology: G. sepium is a native of Central America and Mexico, rang-
ing as far south as the northern portion of South America. The species may have been
introduced into the Caribbean by the Spanish during the last century for cacao shade
and as a living fence (Ford, 1987). The species seems to have been established in Cuba
before spreading to Hispaniola and Puerto Rico (Liogier, 1974). The distribution of the
species is very scattered in Haiti, tending to occur in pockets along the major trade
routes, particularly in the lower elevations of the coffee-growing regions. Here it thrives
best in moist-to-humid forest conditions with rainfall greater than 1000 mm and eleva-
tions below 600 m. The most conspicuous concentration of the species is in the Fonds-
des-Negres area spreading toward L’ Asile in southern Haiti, where is found the best
example of its use as a live fence. In other regions of Haiti, the species usually is mixed
with other live fence species or occurs as a single tree near residences. G. sepium is
rarely found along the dry coastal regions, the thorn scrub areas on the leeward side of
mountains or mountain elevations above 800 m.

Since the early 1980s,
many provenances of Gliri-
cidia sepium have been dis-
tributed throughout Haiti by
various natural resource man-
!/ agement projects, by both the
' Ministry of Agriculture and
non-governmental organiza-
tions involved in soil conser-
vation, forestry and agro-
forestry  strategies  with
Haitian farming communi-
ties. In due time, it is expect-
ed to be more widespread and
3 more common as farmers

‘ become familiar with utiliz-
N ing the species and thus have
easy access to planting mate-
rial.

- -

N . Tree Characteristics: In its
' « natural form, the tree is low-
forked and multiple

stemmed, rarely reaching

heights above 12 meters.

Occasionally, trees with

stem diameters up to 40 cm

can be found (Fig. 17.3).

Most of the forms of juve-

nile trees are pruned as a

Figure 17.3 Large trunk of G. sepium near Pétionville.  result of being incorporated
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as a living fence. Trees developing from branch cuttings do not appear to be different
from those that are propagated from seed, except when cuttings longer than a meter are
utilized, as in the case of live fencing. Branching in this case occurs at the distal end of
the cut when trees are seasonally pollarded as a boundary around a field garden. There
are significant inter-provenance differences in branching habit, erectness and canopy
density.

The heartwood is dark brown, hard and of moderate density. Specific gravity
ranged from 0.51-0.74 for wood samples taken from 5-year-old trees in the Northwest.
Durability of the wood is reported to be good with resistance to termites. The wood is
fine-grained and shiny.

The tree flowers during the winter and bears seed from February to June. Light
seed crops are the norm for this species in Haiti, with trees growing in more humid
zones, such as Fond-des-Negres, bearing less seed than those in the drier regions of the
country that have a more severe drought season. Other factors that may explain low
seed production in Haiti are the degree that neighboring trees are related, the negative
effect that pruning has on flower production and fruit set and types of insects that visit
the species, either as pests or as pollinators (Hughes, 1987). There are 60009000
seeds kg™. :

Table 17.1 Proximate analysis (% dry weight) of G. sepium, after G6h1(1975).

COMPONENT CRUDE CRUDE CRUDE CARBO- ASH Ca P
PROTEIN  FIBER FAT HYDRATES
Fresh twigs (Trinidad) 20.5 30.2 1.5 37.6 10.5 — —
Fresh young twigs 18.8 15.5 3.7 55.7 6.3 0.66 0.11
(Malaysia)
Fresh leaves (Trinidad) 30.0 14.1 4.3 43.6 8.0 — —

Utilization: The utilization of G. sepium in Haiti is not as extensive as it is in the coun-
tries where the species is native. Large trees are seen occasionally, planted as an orna-
mental or as shade for coffee. The most common use of the tree is as a living fence or
single line of trees planted along the boundary of gardens. Here it is lopped to provide
fuelwood, planting stakes, green manure and, occasionally, fodder. There is great vari-
ation among provenances in palatability, with the provenances originating from Costa
Rica and Nicaragua being significantly more palatable than those from Guatemala and
Mexico (Larbi et al. 1993). The proximate analysis of G. sepium is provided in Table
17.1. Bees are attracted to the flowers for honey production.

As a medicinal plant, G. sepium is used in a number of ways throughout the
Caribbean region. The leaves are used as a poultice for bruises and sores. A leaf decoc-
tion is taken orally for fatigue and colds, often mixed with the leaves from soursop
(Annona squamosa). A leaf tea is taken for gonorrhea. The roots are scraped for kidney
trouble, jaundice and dropsy (Ayensu, 1981).

The heartwood is durable and hard, useful for posts and making a charcoal that
burns with little spark and long-lasting embers. The wood is pretty and takes a fine pol-
ish, being used for tool handles, furniture and turnery.
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Figure 17.4 G. sepium cuttings exhibit significant
differences in rooting and vigor at both individual
and provenance levels.

Figure 17.5 Propagation methods have a signifi-
cant effect on establishing G. sepium. Rooted cut-
tings (right) is superior to seedlings sown from
seed (left) in both survival and early growth.

Propagation: Propagation by
stem and branch cuttings is the
method preferred by Haitian
farmers to establish the species.
Normally, cuttings are harvested
at the beginning of the rains and
are cut in lengths 1-2 m to facil-
itate establishing a living fence.
They usually are planted as soon
as possible, because the cuttings
mold easily and begin to rot.
Smaller stock, about 20 ¢cm long,
are rooted in polythene bags to
establish clonal seed orchards.
The ends are cut parallel at a 45-
degree angle to increase the root-
ing surface below the soil and to
keep water from penetrating the
pith of the stem from the top.
Notable differences in rooting
and vigor have been observed
among provenances and individ-
ual selections within prove-
nances (Fig. 17.4). Propagation
methods appear to have a signif-
icant effect on the early surivival
and growth rate of outplanted
seedlings (Fig. 17.5), with rooted
cuttings being superior to
seedlings started from seed.

The tree can be direct seeded,
though seed is scarcely available
in large enough quantities for
this method to be efficient on a
large scale. Seedlings propagat-
ed from seed do not pose any
problems. Seed prepared for
mass propagation is immersed in
hot water and left to soak for a
couple of days prior to sowing.
About 10 weeks are required to
raise seedlings in containers such
as the Rootrainer or Winstrip,
with the initial 3 weeks under
shade and the final 4 weeks hard-
ening off. No major insect or dis-
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Table 17.2 Equations used to estimate biomass components (dry weight) of G. sepium in Haiti.

COMPONENT REGRESSION EQUATION!' R? d RANGE SITE
(cm)
Total aboveground biomass 0.085%d? 0.98 1.8-8.1 Nan Marron
Usable wood weight 0079342 0.98 1.8-8.1 Nan Marron
Usable wood weight 0021h3d? 0.96 1.8-153 10 world-wide sites
(cross-site regression) w/ 1 in Haiti

1d = Stem diameter measured at 0.3 m above ground level, in cm. h = Total tree height, in m. n = Number of stems at
0.3 m above ground

ease problems have been associated with this species in Haitian nurseries.

Biomass Studies: Equations to estimate the yield of total and wood biomass of G. sepi-
um are provided in Table 17.2. The study was conducted in 1990 at Nan Marron in
northwest Haiti. These equations allow one to estimate the amount of total and wood
weights, in dry kilograms, based on stem measurements. Stewart et al. (1992) published
a cross-site equation to estimate wood yield for the species based in part on data col-
lected from the Nan Marron site.

Growth Performance: G. sepium was established in several species trials during the
1980s. The species has exhibited very mixed results, failing or showing poor growth on
most of the sites (Table 17.3). Height growth is inferior to most of the tree species con-
sidered for timber, hardly achieving annual height increments of 1 m yr! (Fig. 17.6).
Reasons for this performance are not easily understood, except that the species does not
appear as drought hardy as one would expect from reading the literature. Furthermore,
factors such as stock quality and genetic source of the seed seem to have been underes-
timated as they influence the productivity of G. sepium greatly. Significant differences
between the survival and early growth of seedling stock compared with rooted cuttings
were observed at Lapila (Fig. 17.4). Whereas, rooted cuttings exhibited an average 85%
survival rate and 2.5 m height growth in 18 months, seedlings averaged 40% survival
and grew to only 1.5 m. Since much of the seed is imported from Central American

Table 17.3 Site and growth parameters of G. sepium trials in Haiti.

SITE ELEVATION ANNUAL AGE SURVIVAL HEIGHT & DRY WOOD
(m) RAINFALL  (yr) (%) MAL' — MAL YIELD
(mm) (m) (cm) (kg tree™)
Lapila 350 1145 1.6 85 1.6 — —
Paillant 600 1300 2.0 22 0.2 — —
Cabaret 80 900 2.0 38 0.4 0.7 0.2
Jean Rabel 107 1045 29 23 0.6 11 0.8
Marmont 280 1450 3.0 72 1.4 1.5 1.7
Cabaret 80 900 33 52 0.5 — =
Maré Grand Bois 20 1200 3.3 12 0.4 0.9 0.2
Fond-des-Blancs 250 1335 4.0 49 0.6 0.8 0.4
Papaye 250 1450 44 40 1.0 1.0 1.8
Nan Marron 450 600 438 96 0.7 1.0 15

! M.A.L = Mean annual increment. >d = Stem diameter measured at 0.3 m above ground level, in cm. *Stem diameter at
1.3 m above ground level, in cm.
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HEIGHT (m) sources, ill-adapted provenances cannot be
6 discounted as a factor. The species was
1 M/YR LINE established as a single provenance (13/82
from Nicaragua) in the OFI trials, which
5T may not be broadly adapted in Haiti. While
MARMONT, _» PAPAYE the species failed with poor survival at Maré
a / // Grand Bois (12% after 12 months) and
. Papaye (42% after 6 months), high survival
, / NANMARRON|  was achieved at Nan Marron (96% after 4.8
3t //./ years). Wood yield at all sites where the
, / FOND-DES-BLANCS  species has been tested is low. The highest
7 A yield in Table 17.3 has been observed at the
di L yd Marmont site with an annual wood yield of
/S o 0.6 kg tree”! compared with 9.5 kg tree” for
ST the top species, Senna siamea.
» The story is slightly different when man-
Vi aged as an alley cropping species. Figure
A ) 3 n s 17.6 compares the performance of G. sepi-
TREE AGE (yr) um at 2 alley cropping trials in the
Northwest. Total aboveground biomass pro-
Figure 17.6 Height growth of G. sepi-  duction averaged over 2 dry kg m™ during a
um in Haiti. period of 34 months at Bombardopolis, a
subhumid site typical of shallow soils.
Production at a humid site, with deeper and more fertile soils, averaged over 3 dry kg
m during a 28-month period. The hedgerows were established as seedlings spaced 0.5
m in-row and 4 m between rows, with survival above 95% at both sites. Wood biomass,
greater than 1 cm diameter, was found to comprise about 80% of the aboveground bio-
mass lopped for alley cropping purposes.

Tree Improvement: This species is considered naturalized in Haiti where local popu-
lations are highly homogenous and probably derived from a narrow genetic base, being
distributed as cuttings. The primary focus of germplasm improvement since 1987 has
been to establish a wider genetic base in Haiti and to screen for improved productivity.
During the late 1980s, several trials were established in the country from seed originat-
ing in Costa Rica. A seed production area, comprising 7 Costa Rican provenances, was
established by ODH at Cazeau. These same provenances were established in the
Maissade area by Save the Children and near Pignon and Thomonde by PADFE. During
the same period, the Ministry of Agriculture established a trial at Cabaret, with 7 prove-
nances from Costa Rica and 4 provenances from Guatemala (Béliard, 1989). In 1988,
26 provenances from the Oxford Forestry Institute collection were introduced and estab-
lished in alley cropping trials at Bombard and Barbe Pagnol in northwest Haiti. The tri-
als were the first serious attempts to screen the best-adapted provenances for dry bio-
mass yield. A clonal seed orchard was established at Lapila in 1991 from selections
made at the Barbe Pagnol trial and a second clonal orchard was established in 1993 at
Passe Catabois from selections made at the Bombard trial. The Lapila orchard had its
first significant seed crop in 1993, exhibiting relatively high seed yields for the species.
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Early trial evaluations show considerable provenance variation in terms of dry bio-
mass production managed as an alley-cropping species (Fig. 17.7). The highest-yield-
ing accession at both .ites is 62/87 from IITA, Nigeria. Other promising accessions
originate from Nicaragua, Honduras, and Guatemala. Provenances from Panama,
Venezuela, and Mexico are consistently low yielding. The accession originating in
Thailand (75/87) performed poorly in the provenance trials, but is the top-ranked prove-
nance at the Lapila orchard in height growth and in the upper quartile in survival (91%)
after 18 months. Normal selection procedures based on the top-yielding provenances in
the alley cropping trials would have eliminated this accession from further selection;
selection at the individual level included the accession in the orchard.

A commercial seed lot from Honduras (C) and the F, of 13/82, introduced to Haiti
in 1985, were both inferior to the productivity of the top 5 accessions at Bombard. The
remarkable difference in performance between a commercial seed lot used as a control
and the top yielding provenances at the Bombard trial is a helpful reminder of the
importance in identifying the right seed source prior to any importation and distribution
to the Haitian farmer. . Furthermore, statistical differences have been validated among
provenances in rooting ability, coppice habit, phenology and palatability. There is high
potential to improve the tree for desirable features in agroforestry systems.

BOMBARDOPOLIS BARBE PAGNOL

PROVENANCE PROVENANCE

6%;87 62/87
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2584 pa
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Figure 17.7 Comparison of dry aboveground production among G. sepium accessions
at the Bombard (left) and Barbe Pagnol (right) alley cropping trials. Provenance num-
bers follow seed lot accessions assigned by Oxford Forestry Institute, UK.
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18 Pests and Diseases

Damaging agents, such as pests and diseases, reduce the productivity of Haitian
trees and cause considerable economic loss. However, very little has been reported on
the nature of tree pests and diseases in Haiti. Much of this lack has to do with the fact
that basic scientific research nearly has ceased in the country during recent decades.
For example, the only entomological work specific to Haiti is a dated treatment by
Wolcott (1927). Recent investigations of the pests and diseases that attack young
seedlings in the artificial environments of tree nurseries (Tourigny, 1987; Runion et al.,
1990; Josiah, 1990; Josiah and Allen-Reid, 1991) are by design quick and superficial.
The rapid reconnaissance work of consultants cannot possibly keep up with the long-
term evolution of tree pests and diseases. Such studies, requiring institutional commit-
ments, expertise and funding, fall hopelessly low on the national and international agen-
das of governmental and development agencies operating in Haiti. Aside from a few of
the commercially important non-native species, the information we have about the pests
and diseases of Haitian trees is seriously inadequate.

Given the scarcity of data specific to Haiti, a preliminary investigation of the liter-
ature was conducted to summarize the most important pests and diseases known to
attack tree species found in Haiti. Even if a particular pest or disease never has been
confirmed in the country, its spread to Haiti must always be considered possible.
Biological factors such as these have little respect for political boundaries.
Furthermore, as stresses to the island’s ecosystems increase and the genetic erosion of
tree populations continues unabated, the situation becomes of greater concern.

The following information is arranged in alphabetical order by species. For each
species or genus, a summary of the pests and diseases are listed, followed in many cases
by a brief description of the type of damage or attack symptoms and the location(s) in
which the observations were made. No attempt has been made to include control mea-
sures, though these occasionally can be found in the cited literature.

Species: Acacia auriculiformis A. Cunn. ex Benth.

Creole Names: akasya, zakasya

Family: Fabaceae (=Leguminosae)

Insect Pests: Seedlings are vulnerable to crickets (Orthoptera: Gryllidae) that clip the
stems or defoliate in the nursery.

Other Pests: Rabbits severely damage seedlings in Florida. Birds, attracted to the
bright orange aril, consume and disperse the seed in Haiti.

Diseases: Notable fungal diseases attacking nursery seedlings in Haiti include leaf spot
(Pestalotia), powdery mildew (Oidium), and damping off (Fusarium and Rhizoctonia).
References: Josiah and Allen-Reid, 1991; Morton, 1983; Runion et al., 1990; Tourigny, 1987.

Species: Acacia farnesiana (L.) Willd.

Creole Name: zakasya jon

Family: Fabaceae (=Leguminosae)

Insect Pests: The twig girdler (Oncideres pustulatus LeConte) attacks the tree in south-
ern Texas. Bruchid beetles (e.g., Caryedon gonagra Fabricius) infest seeds and pods in
Puerto Rico and India. The pomegranate butterfly (Virachola livia Klug) attacks green
pods in Egypt.
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Other Pests: Root knot nematodes (Meloidogyne javanica (Treub) Chitwood) infest
stands in India.

Diseases: Pink disease (Corticum salmonicolor Berk. & Br.) occurs in Sierra Leone.
Fungal pathogens include: Ravenelia australis Dict. & Neger; R. hieronymi Speg., and R.
siliquae Long in Texas; R. spegazziniana Lindquist in Hawaii, continental US, Mexico,
Guatemala, Cuba, and Puerto Rico; R. acaciae-farnesianae P. Henn. in Brazil; R. for-
mosana Syd. in Taiwan; Uromycladium notabile (Ludw.) McAlp in N. Zealand and
Australia; Phylachora acaciae P. Henn in the West Indies and Ecuador; Camptomeris
albizziae (Petch) Mason in Dominica, Sudan, Kenya, and S. Africa; root rot, including
Clitocybe tabescens Scop. ex Bres. in Florida and Phymatotrichum omnivorum (Shear)
Dug. in Texas. A wilt caused by Dothiorella sp. has been reported in Italy.

Reference: Parrotta, 1992a.

Species: Acrocomia aculeata (Jacq.) Lodd. ex Mart.

Creole Name: koko ginen

Family: Arecaceae (=Palmae)

Insect Pests: Larvae of the palm bruchid beetles (Pachymerus bactris Linné, P. cardo
Féhraeus, P. nucleorum Fabricius, Speciomerus revoili Pic) feed in the seed and exit as
adults that feed on the flowers, nectar, and pollen.

Reference: Johnson et al., 1995.

Species: Albizia lebbeck (L.) Benth.

Creole Name: tcha tcha

Family: Fabaceae (=Leguminosae)

Insect Pests: Oxyrhachis tarandus Fabr. attacks young shoots of seedlings and
saplings; Indarbela quaduinotate Walker damages the bark; Eurema blandasilhetana
Wallace and E. hecabe Linn. larvae defoliate young leaves; and psyllids (Heteropsylla
sp.) suck sap from young leaves and tender stems in India. Xystrocera festiva and X.
globosa Oliver larvae feed on inner bark and sapwood in Burma, Malaysia, Java and
Egypt. The long-horned beetle (Chlorida festiva) attacks trees in the Caribbean. Sixty
other insect pests of Coleoptera, Hemiptera, Homoptera and Lepidoptera feed on young
shoots, leaves, roots, sap, seeds, and dead wood in SE Asia.

Diseases: Fungal pathogens (Endodothella albiziae (Syd.) von Arx and E. deightonii
(Syd.) von Arx) infect leaves, causing small yellow spots on which fruiting structures
appear as minute black dots in Africa, Pakistan, Philippines, and S. Asia. Foliar necro-
sis (Camptomeris albizae (Petch) Mason) occurs in Africa, S. Asia, and the Dominican
Republic. Helminthosporium albiziicola Thirum & Naras. forms brownish pustules on
reddish leaf spots in India. Collectotrichum lebbek (Syd.) Petrak infests seed pods in
Pakistan, Philippines, and Jamaica. Powdery mildew (Leiveillula taurica (Lev.)
Arnaud) causes leaf necrosis. Rusts include: Sphaerophragmium acaciae (Cooke)
Magnus in W. Africa, SE Asia, and the United States; Ravenelia sessilis Berk. in S. Asia
and China; and Uredo spp. in E. Africa and India. Dieback caused by Nectria ditissima
Tul. with bark cracking, leaf shedding, and eventual dieback; and Phomopsis mendax
(Sacc.) Trav., is found in SE Asia. Wilt (Fusarium oxysporum Schl. f. sp. perniciosum
(Hept.) Toole) invades the fine roots and causes gummosis of vessels, wilting, and even-
tual death. Heart and butt rot include: Phellinus fastuosus (Lev.) Ryv., P. gilvus (Schw.)
Pat. and Flavodon flavus (K1.) Ryv. A mushroom root rot (Clitocybe tabescens (Scop.
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ex Fr.) Bres.), an algal leaf spot (Cephaleuros virescens Kunze), a twig dieback
(Diplodia natalensis P. Evans), a pod spot (Phyllosticta divergens Sacc.), galls, and
gumming caused by Stilbella erythrocephala (Ditm.) Lindau, are known to attack the
tree in its growing range in Florida and Hawaii.

References: CATIE, 1992; Hegde and Relwani, 1988; Morton, 1983; Parrotta, [n.d.].

Species: Albizia procera (Roxb.) Benth.

Family: Fabaceae (=Leguminosae)

Insect Pests: Insects that attack the tree in India include: Oxyrhachis tarandus Fabr.
which attacks young shoots of seedlings and saplings; larvae of Ascotis selenaria
imparata Walker, Rhesala imparata Walker, and R. inconcinnalis Walker which defoli-
ate; a caterpillar (Indarbela quadrinotata Walker) eats the bark; and a red borer
(Zeuzera coffeae) attacks woody stems and branches of saplings. Fifty other insect pests
of Coleoptera, Hemiptera, Homoptera and Lepidoptera feed on young shoots, leaves,
roots, sap, seeds, and dead wood in SE Asia. '
Diseases: Stem canker (Fusarium solani (Mart.) Sacc.) appears as a pinkish scar, turn-
ing black after secondary infection by bacteria and sap-staining fungi, usually followed
by insect infestation in Asia and the Caribbean. Another stem canker (Nectria haema-
tococca Berk. & Br.) attacks young trees in India. Rusts include: Sphaerophragmium
acaciae (Cooke) Magnus and Ravenelia sessilis Berk. in S. Asia and China; R. clemen-
siae Syd. in India, Burma, and Papua New Guinea; R. indica Berk. in India; and Uredo
albiziae P. Henn. in Papua New Guinea. Wilt (Fusarium oxysporum Schl. f. sp. perni-
ciosum (Hept.) Toole) invades the fine roots and causes gummosis of vessels, wilt, and
eventual death. Root and butt rot are caused by Ganoderma lucidum (W. Curt.) Fr.)
Karst., G. applanatum (Pers. ex Wallr.) Pat., and Polyporus anebus Berk.

Reference: Parrotta, [n.d.].

Species: Albizia saman (Jacq.) F. Muell.

Creole Name: saman

Family: Fabaceae (=Leguminosae)

Insect Pests: The bean maggot (Hylemya platura Meig.) infests seed cotyledons and
kills seedlings in Haiti. The nymph of the psyllid (Heteropsylla cubana Crawford)
attacks young shoots that die back in Haiti. LLarvae of Gymnanadrosoma pithecolobiae
infest seed.

- Diseases: Sooty mold (Capnodium) is an occasional problem of nursery seedlings in
Haiti. A “carrot-top” disease affecting crown shape and leaf development of seedlings
has been observed in Haiti.

References: CATIE, 1992; Josiah and Allen-Reid, 1991; Runion et al., 1990; Tourigny,
1987.

Species: Anacardium occidentale L.

Creole Name: nwa kajou

Family: Anacardiaceae

Insect Pests: Major pests include the white fly (Aleurodicus cocois), a caterpillar
(Anthistarcha binoculares), a red beetle (Crimissa sp.), and a thripid (Selenothripes
rubrocinctus). The larvae of the cashew borer (Mococerynus coripes) bores into the
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trunk and roots, causing gum leakage and eventually killing the tree. Thrips damage
leaves and include: Heliothrips rubrocinctus Giard in the West Indies; and Idolothrips
halidaji Newm., and Phloeothrips anacardii Newm. in India. The leaf miner
(Acrocercops syngramma M.) attacks young plants. The tea mosquito (Helopeltis
antonii S.) attacks the shoot tips and causes them to dry up and shed nuts prematurely.
The caterpillar (Cricula trifenestrata H.) occasionally infests and defoliates the tree.
The mealy bug (Ferresiana virgata) attacks the inflorescence. An unidentified mite
infests the tree in Haiti, yellowing the leaves, and causing a severe reduction in nut
yield. Other pests include leaf webbers, flea beetles, spider mites, and scales. Fruit flies
sometimes attack the cashew apple.

Other Pests: Nematode species of the genera Criconemoides, Scutellonema, and
Xiphinema are prevalent in Brazil.

Diseases: Cashew anthracnose is caused by a fungus (Glomerella cingulata) and is
characterized by the destruction of flower sets, resulting in little or no fruit production.
Pink disease, caused by Gloeosporium spp., results in tip dieback and possibly pitting
of the nut surface. A disease with leaf-blight symptoms occurs on mature trees in Haiti,
but may be confused with severe infestations of mites. Powdery mildew attacks young
leaves and inflorescences during dry weather. An additional 26 genera of pathogenic
fungi have been reported, none of which is considered to be of economic importance.
References: Duke, 1989; Morton, 1961; Tourigny, 1987.

Species: Andira inermis (W. Wright) DC.

Creole Name: bwa palmis

Family: Fabaceae (=Leguminosae)

Insect Pests: Seed weevils (Cleogonus spp.) and fruit flies attack seeds and pods in
Costa Rica. Pinhole borers, powder post beetles, and termites attack the sapwood. Dry-
wood termites attack the heartwood in tropical America.

Other Pests: Field mice clip the stems of seedlings in Puerto Rico.

Reference: Weaver, 1989.

Species: Annona muricata L.

Creole Name: kowosol

Family: Annonaceae

Insect Pests: Insect pests causing the most damage include Bephata maculicollis,
Ceconota annonella, Talponia backeri, and Thecla ortygnus.

Disease: Fungus damage (Colletotrichum gloeosporioides Penz) is serious in Venezuela
and Puerto Rico. Dieback of an uncertain cause occurs in Hawaii.

Reference: CAB, 1988

Species: Araucaria heterophylla (Salisb.) Franco

Creole Name: arokariya

Family: Araucariaceae

Insect Pests: The mealybug (Octaspidiotus araucariae) infests the tree in Hawaii and
Puerto Rico. Ericocus araucariae Muskell attacks the tree in Brazil.

Disease: Dieback of an uncertain cause has been reported in its native Norfolk Island.
Reference: Francis, [n.d.]
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Species: Avicennia germinans (L.) L.

Creole Name: mang nwa

Family: Verbenaceae

Insect Pests: Wood borer (Sphaeroma terebrans Bate) attacks the tree in Florida. A
scale (Icerya seychellarum Westw.) causes defoliation in the Indo-Pacific. Larvae of
Cleora injectaria Walker infest leaves and defoliates in the Indo-Pacific. High intensi-
ty of leaf miner activity has been reported in Puerto Rico. Marine borers (Toredo spp.)
attack wood in Puerto Rico.

Disease: Fungal pathogens (Alternaria alternata and Phytophtora spp.) cause defolia-
tion and occasionally kill the tree in Australia.

Reference: Jiménez and Lugo, 1985.

Species: Azadirachta indica Adr. Juss.

Creole Name: nim

Family: Meliaceae

Insect Pests: A beetle (Apate monachus) attacks both living and dead wood, retarding
growth, deforming trunks, and making them susceptible to wind damage in Central
America and the Caribbean. A carpenter bee (Hymenoptera: Xylocopinae) penetrates
deep into stems and branches of drought-stressed trees in Haiti and makes them prone
to wind damage. Scale insects attack nursery seedlings in Haiti, turning leaves yellow
and causing them to fall prematurely. Furthermore, their honeydew secretions attract
ants and the development of sooty molds. Other insect pests include: scale (Aonidiella
orientalis in Africa and Pinnapsis strachni) in Asia, Africa, and Latin America; leaf-cut-
ting ants (Acromyrmes spp.) in Central and S. America; the tortricid moth (Adoxophes
aurata) in Asia and Papua New Guinea; a tea mosquito (Helopeltis theivora) in S. India;
and the pyralid moth (Hypsipyla spp.) in S. Australia.

Diseases: Fungal diseases attacking nursery seedlings in Haiti include leaf spot
(Cercospora leucostica, C. meliae, and Phyllosticta sp.) that forms lesions on the leaf
and also infects stems and petioles; and damping off (Fusarium and Rhizoctonia). A
“carrot top” disease attacks seedlings and deforms leaf development and crown shape
sporadically in Haiti. Fungal diseases reported in other parts of the world include root
rot (Ganoderma lucidum), blight (Corticum salmonicolor), and leaf spot (Cercospora
subsessilis). A bacterial blight (Pseudomonas azadirachtae) attacks the tree in India. A
canker disease that discolors the wood has been reported.

References: Josiah and Allen-Reid, 1991; NRC, 1992; Runion et al., 1990; Tourigny,
1987.

Species: Buchenavia capitata (Vahl) Eichl.

Creole Name: grigri jon

Family: Combretaceae

Insect Pests: Numerous insects infest and feed on seeds in Puerto Rico. Marine borers
(Toredo spp.) attack the heartwood. Powder post beetles (Lyctus spp.) attack the sap-
wood in Puerto Rico.

Other Pests: Rats split the endocarp and eat the seed embryos in Puerto Rico.
Reference: Weaver, 1991. )
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Species: Bucida buceras L.

Creole Name: bwa grigri

Family: Combretaceae

Insect Pests: An unidentified mite species causes horn-shaped gall in the Caribbean. A
whitefly (Aleurodicus dispersus) attacks the tree in Florida. Marine borers (Toredo spp.)
and wet-wood termites (Nasutitermes spp.) attack the wood in Puerto Rico.
Reference: Francis, 1989a.

Species: Bursera simaruba (L.) Sarg.

Creole Name: gomye

Family: Burseraceae

Insect Pests: Several species of Homoptera feed on leaves and twigs in Puerto Rico.
Ambrosia beetles (Xyleborus spp. and Platypus spp.) attack green logs in Puerto Rico.
Powder post beetles (Lyctus spp.) attack seasoned lumber. Wood borers (Lagochirus
araneiformis L.) feed on live and dead wood in Puerto Rico. Termites (Incisitermes sny-
deri Light, Cryptotermes brevis Walker, Nasutitermes costalis Holmgren, and
Neotermes castaneus) attack both live and dead wood in the Caribbean.

Reference: Francis, 1990a.

Species: Byrsonima spicata (Cav.) HBK.

Creole Name: lian towo

Family: Malpighiaceae

Insect Pests: Several species of Coleoptera, Homoptera, and Lepidoptera, including
Megalopye krugii Dewitz, defoliate trees in Puerto Rico. The dry-wood termite
(Cryptotermes brevis Walker) and marine borers (Toredo spp.) attack the wood.
Reference: Francis, 1990b.

Species: Calliandra calothyrsus Meissen

Creole Name: kaliandra

Family: Fabaceae (=Leguminosae)

Insect Pests: A undetermined stem borer, similar to the mahogany shoot borer
(Hypsipyla robusta), attacks the tree in the Philippines.

Reference: Luego, 1989.

Species: Calophyllum calaba L.

Creole Name: damari

Family: Clusiaceae (=Guttiferae)

Insect Pests: Marine borers (Toredo spp.), the dry-wood termite (Cryptotermes brevis
Walker), and the subterranean termites (Heterotermes convexinotatus, H. tennis, and
Nasutitermes corniger) attack the wood in Panama. Neodryocetes devius attacks the
tree in the Caribbean. An unidentified seed borer has been reported in Puerto Rico.
Thrips cause splotches on leaves and premature defoliation in Puerto Rico.

Diseases: Wilt (Cephalosporium sp.) induces gummosis of vascular tissue as evidenced
by dry branches in the tree top, followed by chlorotic foliage and death of the tree in
Central America. Thread blight (possibly Corticium stevensii) and a root fungus (possi-
bly Rosellinia sp.) occur in Trinidad.

References: CATIE, 1992; Weaver, 1990a.
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Species: Carica papaya L.

Creole Name: papay

Family: Caricaceae

Diseases: A virus related to the cucurbit mosaic and transmitted by the green peach
aphid (Myzus persicae) from cucumbers and watermelons causes a bitter flavor in fruits.
Anthracnose (Glomerella cingulata and Colletotrichum gloeosporioides) enters wounds
in ripe fruit. Dieback by an unidentified pathogen attacks crowns and leaves, causing
rot. Stem end rot (Ascochyta caricae) affects young fruits, causing premature fruit drop
and attacks mature fruit as black circular spots. Root rot (Phytophtora spp.) results in
wilt and eventual death. The powdery mildew (Oidium spp.) attacks leaves of seedlings
under humid, poorly-ventilated conditions.

References: Mortensen and Bullard, 1970; Tourigny, 1987.

Species: Casuarina equisetifolia L. ex J.R. & G. Forst.

Creole Names: bwa pen, pich pen, kazowina

Family: Casuvarinaceae :

Insect Pests: A stem borer (Apate monachus) attacks both living and dead wood, retard-
ing growth, deforming trunks, and making them susceptible to breakage in high winds
in Central America and the Caribbean. A buprestid beetle (Coleoptera: Buprestidae)
feeds on the inner bark and outer wood tissues of the stem and a cossid moth
(Lepidoptera: Cossidae) bores into the stems of trees in the Philippines. The larvae of
an undetermined twig-girdling insect bore into the stem and feed on the stem bark and
cambial tissues in the Philippines. Long-horned beetles (Neoclytus cordifer and
Chlorida festiva) attack trees in Central America. The stingless bee (Trigonia silvestri-
ana) wounds trees by cutting bark incisions. Larvae of Bootamomyia infest seed in the
Caribbean. Nymphs of the spittle bug (Clasoptera undulata) suck sap from flowers,
leaves, stems, and soft branches. Other insect pests include: crickets and grasshoppers
(Chondracis rosea, Schistocerca gregaria), a defoliator (Lymantia xylina), and sap
feeders (Icerya spp.). Several species of ants eat the seed, hampering sowing success in
the nursery, and inhibiting natural regeneration of the species worldwide. The species is
vulnerable to crickets (Orthoptera: Gryllidae) that clip seedling stems or defoliate in the
nursery. Twig girdlers attack the tree in southern Florida, cutting off new shoots and
branches, resulting in deformed stems. Major seedling pests in India are the cricket
(Brachytrupes achatinus), a bark-eating caterpillar (Arbela tetronis), a longicorn
(Coelosterna scabrata), and grubs of the rhinoceros beetle (Oryctes rhinocerus).
Diseases: Notable fungal diseases observed among tree nurseries in Haiti include: the
powdery mildew (Oidium spp.) that attacks leaves of seedlings under humid, poorly-
ventilated conditions; foliar blights (Alternaria, Cercospora, and Phytophtora); and
root rot (Pythium, Phytophtora, and Rhizoctonia). Trees grown in unfavorable condi-
tions succumb to major root diseases caused by Pseudomonas solanacearum,
Trichosporium vesiculorum, and Rhizoctonia spp., particularly on wet and poorly-
drained sites. The mushroom root rot (Clitocybe tabescens (Scop.) Bres.) causes a high
rate of mortality on sandy soils in S. Florida. Dieback and stem canker caused by
Diplodia natalensis occur in southern Florida and Puerto Rico.

References: Brazza, 1987a; Brazza, 1988a; CATIE, 1992; Josiah and Allen-Reid, 1991;
Morton, 1980; NFTA 1990; Runion et al., 1990; Tourigny, 1987.
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Species: Catalpa longissima (Jacq.) Dum. Cours. -

Creole Name: chenn

Family: Bignoniaceae )

Insect Pests: Caterpillars (Lepidoptera: Pyralidae) tie leaves together prior to pupation
and defoliate in Haiti. A tortoise beetle (Coleoptera: Cassidenae) is a common defolia-
tor of nursery seedlings and mature trees in Haiti. The wet-wood termite (Nasutitermes
spp.) and the dry-wood termite (Cryptotermes brevis Walker) consume dead wood in
Puerto Rico. The citrus aphid (Toxoptera aurantium B. de F.) shrivels young leaves,
reduces vigor, and promotes development of black sooty mold in Haiti. Aphids are an
occasional problem of nurseries in Haiti.

Diseases: Notable fungal diseases observed among tree nurseries in Haiti include: leaf
spot (Alternaria, Botrytis and Cercospora); anthracnose (Collectotrichum); and an
unidentified aphid-borne virus that causes leaves of young seedlings to shrivel with
mosaic-type symptoms.

References: Francis, 1990c; Josiah and Allen-Reid, 1991; Runion et al., 1990;
Tourigny, 1987.

Species: Cecropia peltata L.

Creole Name: twompet

Family: Moraceae

Insect Pests: Larvae of several species (Correbidia terminalis, Gynaecia dirce, Historis
odious, Prepodes spp., and Sylepta salicalis) defoliate the seedling and sapling stages
and cause heavy damage to leaves of mature trees. The cotton aphid (Aphis-gossypii)
commonly is observed on leaves of the tree in Puerto Rico.

Other Pests: Vines of Fabaceae, Convolvulaceae and Malpighiaceae strangle saplings
in S. America. ‘

Reference: Silander and Lugo, 1990.

Species: Cedrela odorata L.

Creole Name: sed

Family: Meliaceae

Insect Pests: The citrus aphid (Toxoptera aurantium B. de E.) shrivels young leaves,
reduces vigor, and promotes development of black sooty mold in Haiti. The mahogany
shoot borer (Hypsipyla grandella Zeller), common throughout the species’ natural
range, bores into buds, shoots, and stems, causing death in the apical meristem. Jumping
plant lice (Coelocara ernestii) attack the tree in the Caribbean. The termite (Neotermes
castaneus) attacks both live and dead wood in Central American and the Caribbean.
Beetle damage is a problem on some plantations in Africa.

Other Pests: Snails and slugs cause damage to plantations in Malaysia, Africa, and the
Virgin Islands. '

Diseases: Fungal diseases of seedling nurseries in Haiti include: leaf spot (Alternaria
and Cercospora), anthracnose, and stem blight (Colletotrichum). An unidentified aphid-
borne virus causes leaves of young seedlings to shrivel with mosaic-type symptoms in
Haiti. Dieback of previously healthy 1-2 year old stands is a common phenomenon in
Central America and the Caribbean, characterized by poor crowns going out of leaf at
frequent intervals, dead-looking bark, and dieback from the top.

References: CATIE, 1992; Cintron, 1990; Marshall, 1939; Runion et al., 1990.
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Species: Ceiba pentandra (L.) Gaertn.

Creole Name: mapou

Family: Bombacaceae

Insect Pests: Defoliators include: Pericallia ricini Fabr., Oiketicus kirbiyi Guilding,
Bucculatrix spp., Eulepidotis modestula Herrich-Schaeffer, Ephyriades arcas Drury,
and Diaprepes abbreviatus L. in Puerto Rico and India. Seed eaters include: Dysdercus
andreae L. and D. bimaculatus in Puerto Rico. Tree girdlers include: Analeptes trifas-
ciata Fabr. and Paranaleptes reticulata Thoms in Africa. Other insect pests have been
reported including 9 Coleoptera, 11 Hemiptera, 6 Lepidoptera and 1 Thysanoptera
species around the world.

Other Pests: The tree is a host to parasitic plants (Dendropthoe falcata, Loranthus
spp-)-

Diseases: Twenty-eight pathogenic fungi of the following genera have been reported to
attack the tree: Armillaria, Calonectria, Camillea, Cercospora, Chaetothyrium,
Coniothyrium, Corticum, Corynespora, Daldinia, Fomes, Glomerella, Phllosticta,
Physalospora, Polyprous, Polystictus, Pycnoporus, Ramularia, Schizophyllum,
Septoria, Thanatephorus, and Ustulina. The following viruses attack kapok: Cacao
virus 1A, 1C, and 1M, Swollen Shoot, Offa Igbo (Nigeria) and viruses that also attack
Adansonia digitata.

References: Chinea-Rivera, 1990; Duke, 1989.

Species: Chrysophyllum cainito L.

Creole Name: kaymit

Family: Sapotaceae

Disease: An unidentified fungal pathogen shnvels immature fruit in Florida.
Reference: Mortensen and Bullard, 1970.

Species: Citharexylum fruticosum L.

Creole Name: madam klod

Family: Verbenaceae

Insect Pests: The lepidopteran pest (Pyrausta certata F.) occasionally defoliates the
tree in Puerto Rico. Insects of the orders Homoptera, Isoptera and Lepidoptera also feed
on the tree. The dry-wood termite (Cryptotermes brevis Walker), and rarely the wet-
wood termite (Nasutitermes costalis), attack the wood.

Diseases: Heart rot fungi attack old trees.

Other Pests: Mistletoe is common in Puerto Rico.

Reference: Francis, 1990d.

Species: Citrus spp.

Creole Names: zoranj, sitwon, chadék

Family: Rutaceae

Insect Pests: The cottony cushion scale (Icerya purchasi Mask.) and the citrus snow
scale (Unaspis citri Comstock) infest leaves and twigs in Haiti. An additional 23 species
of scales and mealybugs are widespread where Citrus is cultivated. The citrus rust mite
(Phyllocoptruta oleivora Ashm.) and citrus red mite (Paratetranychus citri McG.)
attack all green parts of the plant. The citrus aphid (Toxoptera aurantium B. de F.) shriv-
els young leaves, reduces vigor, and promotes development of black sooty mold.
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Several species of ants harvest the honey dew secretions of aphid and scale pests. Leaf-
cutting ants harvest leaves and defoliate. The stingless bees (Trigonia corvina and T. sil-
vestriana) cut flower buds to extract resin. Fruit fly maggots (Anastrepha spp. and
Ceratitis capitata) enter fruits and cause decay. A gray larvae of Papilio spp., known
as orange dog, infest young leaves and impart an offensive odor. The citrus root weevil
(Diprepes spp.) is reported in the Caribbean. Thrips (Scirtothrips spp.) and whiteflies
(Dialeurodes spp.) are widespread. The moth borer (Citripestis sagittiferella Moore) is
an important pest in SE Asia. ‘
Other Pests: The burrowing nematode (Radopholus similis (Cobb) Thorne), citrus
nematode (Tylenchulus semipenetrans), and Pratylenchus spp. attack the tree.
Diseases: Gummosis (Phytophtora citrophthora (Sm. & Sm.) Leon. and P. parasitica
Dastur) is characterized by lesions in the crown and the graft union that exude gum prior
to death of the tree. Phytophtora spp. also cause a brown rot on fruit. The scab (Elsinoe
fawcetti Bitanc. & Jenk.) produces corky lesions on twigs, leaves and fruit. Melanose
(Diaporthe citri (Fawc.) Wolf) produces brown pustules on young twigs, leaves and
fruits. Anthracnose of limes (Gloeosporium limetticolum Claus.) causes branch tips to
die. Anthracnose of oranges, grapefruit and lemons (Colletotrichum gloeosporioides
Penz.) attacks branches, leaves, and fruits which have become injured or weakened.
Citrus canker (Xanthomonas citri (Hasse) Dowson) is dangerous and requires uproot-
ing and burning of all infected trees. Fungi that endanger post-harvested fruit include:
Penicillum spp., Alternaria citri Ellis & Pearce, Guignardia citricarpa Kiely, and
numerous others. The Tristeza virus, transmitted by diseased budwood and aphids, sup-
presses new growth, causing leaf yellowing, wilting, and tree death. Other virus dis-
eases include exocortis, psorosis and xyloporosis. “Stubborn,” “greening,” and “yellow
shoot” diseases are caused by mycoplasms and transmitted by psyllids. Fungal diseases
attacking seedlings in Haitian nurseries include leaf spot (Alternaria, Fusarium, and
Phoma), anthracnose (Colletotrichum), and scab (Sphaceloma).

References: CATIE, 1992; Josiah and Allen-Reid, 1991; Mortensen and Bullard, 1970;
Purseglove, 1968b; Runion et al., 1990; Tourigny, 1987.

Species: Cocos nucifera L.

Creole Name: kokoye

Family: Arecaceac (=Palmae)

Insect Pests: More than 100 species of insects afflict the tree. The rhinoceros beetles
(Orycetes rhinoceras in SE Asia and O. moceros in Africa) are serious pests, penetrat-
ing the terminal bud and causing damage to unfolded leaves, and death if the central
growing part is attacked. The coconut mite (Aceria guerreronis Keifer) is probably the
most prevalent pest in Haiti, deforming nut development and reducing crop yield. The
coconut weevils (Rhynchophorus cruentatus in S. Florida, R. palmarum in the West
Indies and S. America, R. ferrugineus in S. Asia, and R. schach in Malaysia) are dan-
gerous, attacking the bud and causing death of the tree when the growing point is
destroyed. Other important coleopteran pests include: Strategus spp. that attack the soft
wood and the heart of the tree; Brontispa spp., most notably B. longissima in the Pacific
and SE Asia, that severely damages leaves; and the leafminers (Promecotheca spp. in
SE Asia and Coelaenomenodera spp. in Africa and Madagascar) that render the leaves
non-functional. The larvae of several lepidopteran species are important defoliators,
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including Artona catoxantha in SE Asia, Brassolis sophorae and Castina daedalus in
S. America, Hidari irava in Indonesia, Nephantis serinopa in S. India, Setora nitens and
Tirathaba spp. in SE Asia. The planthopper (Myndus crudus) feeds on phloem while
transmitting mycoplasmalike organisms that cause lethal yellowing. The scale
(Aspidiotus destructor) infests the leaves, causing discoloration and loss of vigor.
Populations in Haiti appear to be controlled by a ladybug predator (Chilocorus cacti).
Long-horn grasshoppers (Sexava spp.) attack coconuts in almost all the coconut-grow-
ing areas and occasionally cause serious defoliation.

Other Pests: Bird pests include the Hispaniolan Woodpecker (Melanerpes striatus),
which attacks the trunk for nesting sites and damages immature nuts, and the Village
Weaver (Ploceus cucullatus), which strips the leaves for nest building. The nematode
(Rhadinaphelenchus cocophilus (=Aphelenchus cocophilus)) invades the stem and
crown base, causing red ring disease. It is transmitted by the coconut weevil
(Rhynchophorus palmarum).

Diseases: Diseases prevalent in the Caribbean include: red ring, infesting the trunk with
a characteristic red ring, rapid wilting of the leaves, and eventual death of the palm;
lethal yellowing, caused by mycoplasmalike organisms transmitted by the planthopper
Myndus crudus Van Duzee (and perhaps other Myndus species), and devastating local
populations in Haiti and throughout the Caribbean basin; bud rot fungus (Phytophtora
palmivora Butl.) which wilts and kills the terminal bud; leaf blight fungus (Pestalotia
palmarum) which invades stressed plants by attacking the leaves with yellow spots that
finally turn to gray and coalesce; leaf break fungus (Botryodiplodia palmarum) which
attacks trees weakened by unfavorable growing conditions and causes the leaves to
break at their distal ends; leaf stalk rot fungus (Phytophtora parisitica) on the stalks and
limbs of infected leaves; stem bleeding and leaf spot fungus (Thielaviopsis paradoxa
(De Segn.) Hoehn); butt rot fungus (Ganoderma spp.) which kills the lower fronds and
eventually the entire tree; and fatal wilt flagellate (Phytomas) which attacks the coconut
bud and kills the tree.

References: Morin, 1977; Ohler, 1984.

Species: Coffea arabica L.

Creole Name: kafe

Family: Rubiaceae

Insect Pests: The citrus aphid (Toxoptera aurantium B. de F.) shrivels young leaves,
reduces vigor and promotes development of black sooty mold in Haiti. The bean borer
(Hypothenemus hampei) attack beans in Africa and Brazil. The green scale (Coccus
viridis) attacks leaves along the veins.

Diseases: The most serious disease is Hemileia rust caused by Hemileia vastatrix Berk.
& Br. that attacks the leaves. Leaf spot (Mycena citricolor) results in defoliation of the
plant. Another leaf spot (Cercospora coffeicola) is occasionally a problem in humid
areas of Haiti, resulting in chlorotic leaves, berry lesions, and pulp sticking to the beans.
Fungal diseases attacking seedlings in Haitian nurseries include: leaf spot (Alternaria,
Cephalosporium, Cercospora, Mycena, Pestalotia, and Phyllosticta); anthracnose
(Colletotrichum); and damping off (Rhizoctonia). A stem blight attacks seedlings under
humid conditions in Haiti.

References: Mortensen and Bullard, 1970; Runion et al., 1990; Tourigny, 1987.
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Species: Colubrina arborescens (Mill.) Sarg.

Creole Names: bwa ple, kapab

Family: Rhamnaceae

Insect Pests: The citrus aphid (Toxoptera aurantium B. de F.) shrivels young leaves,
reduces vigor, and promotes development of black sooty mold in Haiti. The stingless
bee (Trigonia silvestriana) extracts resin by making bark incisions. Seedlings are vul-
nerable to crickets (Orthoptera: Gryllidae) that clip stems or defoliate in the nursery.
Diseases: Fungal diseases attacking seedlings in Haitian nurseries include: leaf spot
(Alternaria, Cercospora, and Myrothecium); anthracnose (Colletotrichum); damping
off (Alternaria and Fusarium);, and stem blight (Alternaria, Fusarium, and
Colletotrichum). An unidentified aphid-borne virus causes leaves of young seedlings to
shrivel with mosaic-type symptoms in Haiti.

References: CATIE, 1992; Josiah and Allen-Reid, 1991; Runion et al., 1990; Tourigny,
1987.

Species: Cordia spp.

Creole Names: bwa soumi, bwa chik, fle dan

Family: Boraginaceae

Insect Pests: Larvae of a bean weevil (Amblycerus pygidialis) destroy flowers, young
fruit or seeds in the Caribbean. The stingless bee (Trigonia silvestriana) wounds C.
alliodora by cutting bark incisions. A root-cutter beetle (Phyllophagus spp.) attacks
seedlings in Venezuela. The Spanish elm lacewing bug (Dictyla monotropidia) infests
seedlings and damages leaves. The leaf hoppers (Draculocephala cubana and
Hortensia similis) damage and deform leaves of trees in the Caribbean. Larvae of
Conchylodes diptherali bore into concealed areas of the tree to feed. Ants commonly
infest the swollen nodes of the lateral branches in Central and S. America, but cause no
significant damage to planted seedlings. The tree is very susceptible to various defo-
liators. More than 212 insect taxa were found on C. alliodora in Panama, none causing
serious injury.

Other Pests: Birds and rodents destroy much of the seed in exposed areas. Extracts
from a grass (Melinis minutiflora) has adverse effects on seedling growth of C. alliodo-
ra.

Diseases: C. alliodora is susceptible to canker-causing rust (Puccina cordiae), attack-
ing at the base of young branches, in the West Indies, Guatemala, and South America.
A black fungal or viral canker of an unknown species, causing severe damage to nodes
on main stems of C. alliodora, has been reported from the Pacific. Leaf spot disease
attacks nursery seedlings in Puerto Rico.

References: CATIE, 1992; Liegel and Stead, 1990; Webb et al., 1984.

Species: Cupania americana L.

Creole Name: satanye

Family: Sapindaceae

Insect Pests: Homoptera species feed on trees, causing twig mortality, in Puerto Rico.
Lepidopteran caterpillars defoliate lightly in Puerto Rico. Unidentified insect larvae
destroy seeds in Puerto Rico. The wet-wood termite (Nasutitermes costalis Holmgren)
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feeds on dead limbs -and twigs of live trees in Puerto Rico. The dry-wood termite
(Cryptotermes brevis Walker) attacks the wood in the Caribbean.
Reference: Francis, 1991a.

Species: Dalbergia sissoo Roxb.

Family: Fabaceae (=Leguminosae) _

Insect Pests: A defoliator (Plecoptera reflexa) and a leaf binder (Dichomeris eridantis)
attack the tree in India. Pinhole borers and termites attack the wood. A cricket
(Brachytrypes portentosus) attacks seedlings in India.

Other Pests: Parasitic plants include Loranthus longiflorus and Tapinenthus
dodoneifolius in India. Porcupines and rats damage root systems in India.

Diseases: Powdery mildew (Phyllactinia dalbergiae Pirozynski) appears on leaves of
young and old trees late in the growing season in India. Other common fungal diseases
in India include: leaf spot (Cercospora sissoo Syd., Cochliobolus lunatus Nelson &
Haasis, Colletotrichum sisoo (Sydow.) Sutton, Phomopsis dalbergiae Sahni,
Phyllachora dalbergiae Syd. & Butler, and Phyllosticta sisoo Died.); leaf blight
(Colletotrichum gloeosporioides Penzig); leaf wilt (Fusarium solani (Mart.) App. &
Wollenw. f. dalbergiae Gordon); leaf rusts (Eudarluca caricis (Fr.) C. Eriks, Maravalia
achora (Syd.) Arth. & Cunm., and Uredo sisoo Syd. & Butler); wood rots (Daedalea
flavida Lev., Daldinia erschscholzii (Ehrenb.) Rehm., Favolus canadensis Klotzsch.,,
Fomes fastuosus (L.) Berk., Ganoderma applanatuni (Pers.) Pat., G. lucidum (Leyss.)
Kaist., Hymenochaeta damaecornis (Link.) Lev., Irpex flavus Klotzsch., Marasmius
pangerangensis P. Henn., Peniophora indica Thind & Rattan, and Polyporus gilvus
Schw.); stump rot (Fomes durissimus Lloyd and F. lucida); root rot (Ganoderma
lucidum (Leyss.) Kaist.); and blister canker (Nummularia cinnalbarina P. Henn.).
Reference: Parrotta, 1989.

Species: Elaeis guineensis Jacq.

Creole Name: kwokwo ginen

Family: Arecaceae (=Palmae)

Insect Pests: Larvae of the palm bruchid beetle (Pachymerus bactris Linné) feed in the
seed and exit as adults that feed on the flowers, nectar, and pollen. Caterpillars
(Saturniidae: Automeris liberia, A. cinctistiga, A. bilinea, Periphoba hircia, and
Pseudodirphia gregatus) defoliate oil palms throughout the Neotropics.

References: Couturier and Kahn, 1993; Johnson et al., 1995.

Species: Enterolobium cyclocarpum (Jacq.) Griseb.

Creole Name: bwa tanis wouj

Family: Fabaceae (=Leguminosae)

Insect Pests: Wood-boring insects (buprestids, cerambicids, and scolitids) attack dis-
eased areas caused by Fusarium oxyosporum var. perniciosum in Puerto Rico. The gall-
forming fly (Asphondylia enterolobii) destroys flowers in Costa Rica. A sucking insect
(Umbonia crassicorni) attacks trees in Costa Rica. Stator generalis attacks dormant
seeds in Costa Rica. Numerous insects attack the sapwood.
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Other Pests: Parrots (Amazona spp.) eat green seeds in Costa Rica. A rodent (Liomys
salvini) and peccaries consume seeds on the ground in Costa Rica.

Diseases: Fusarium oxyosporum var. perniciosum causes exudation from bark fissures
on infected trunks and branches, attracting wood borers and eventually resulting in limb
breakage in Puerto Rico.

Reference: Francis, 1988.

Species: Eriobotrya japonica (Thunb.) Lindl.

Creole Name: lokwat

Family: Rosaceae

Disease: The fire blight (Erwinia amylovora) is the most serious disease of the tree,
causing branches to die back. Scab (Spilocaea eriobotryae) spoils the fruit.
Reference: Mortensen and Bullard, 1970. .

Species: Eucalyptus spp.

Creole Name: kaliptis

Family: Myrtaceae

Insect Pests: The snout beetle (Euscelus aureolus) damages fruit of the tree in the
Caribbean. The stingless bee (Trigonia silvestriana) wounds by cutting bark incisions.
Several species of ants eat the seed, hampering sowing success in the nursery, and
inhibiting natural regeneration of the species in Haiti. Seedlings are vulnerable to crick-
ets (Orthoptera: Gryllidae) that clip the stems or defoliate in the nursery. The tree is sus-
ceptible to attack by the snout beetle (Gonipterus) in South Africa. Additional pests
include: Phoracantha semipunctata in Israel; and Platypus, Pantomorus, and Atta in
Uruguay.

Diseases: Fungal diseases attacking seedlings in Haitian nurseries include: leaf spot
(Alternaria, Cercospora, Curvularia, Myrothecium, Phytophtora, and Spaeropsis);
anthracnose (Colletotrichum); powdery mildew (Oidium); and damping off
(Colletotrichum, Fusarium, Myrothecium, Phomopsis, Phytophthora, and
Scolecotrichum). A canker (Phomopsis) occasionally attacks the tree in Haiti. Basal
canker (Cryphonectria cubensis) infects E. grandis plantations in S. Florida, Brazil and
Surinam. )

References: CATIE, 1992; Josiah and Allen-Reid, 1991; Meskimen and Francis, 1990;
Runion et al., 1990; Webb et al., 1984.

Species: Genipa americana L.

Creole Name: jinpa

Family: Rubiaceae

Insect Pests: Numerous insects of the orders Coleoptera, Homoptera, and Lepidoptera,
use the tree as a host, though none appears to cause significant damage. Pinhole borers,
the dry-wood termite (Cryptotermes brevis Walker), powderpost beetles (Lyctus spp.),
and marine borers (Toredo spp.) attack the wood in the Caribbean and Central America.
Reference: Francis, 1993.
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Species: Gliricidia sepium (Jacq.) Walp.

Creole Names: piyon, piyong, lila etranje

Family: Fabaceae (=Leguminosae)

Insect Pests: Scale (Orthezia praelonga Douglass), a mealybug (Puto barberi), and an
aphid (Aphis liburni) cause minor damage in Trinidad. Aphids (Aphis spp.) suck sap
from young leaves and twigs, secrete honeydew as a nutritive medium for sooty molds,
and cause a decline in vigor of trees in Haiti. The species is host to several agricultural
pests: Ceutorhynchus asperulus, a weevil that attacks pigeon pea; Oligonychus biharen-
sis Hirst and Eutetranychus orientalis Klein, both polyphagous mites in India. The
species is an alternate food plant for lepidopteran pests (Orgyia postica W1k. and
Dasychira mendosa Hb.) and for the peanut aphid (Aphis crassivora Koch.) in India.
Other Pests: Rats and mice girdle bark and kill seedlings in Haiti, despite its reputa-
tion as a source of rat poison.

Diseases: A leaf spot (Cercospora gliricidiae Syd. and Colletotrichum gloeosporioides
Penz.) is reported in Puerto Rico and Nigeria. A thread blight (Pellicularia koleroga
Cke.) occurs in Puerto Rico. Cladosporium sp. causes severe defoliation in Costa Rica.
A root fungal pathogen (Sphaerostilbe repens Berk. & Br.) is reported in Trinidad.
References: Josiah and Allen-Reid, 1991; Parrotta, 1992b; Tourigny, 1987.

Species: Guarea guidonia (L.) Sleumer

Creole Name: bwa wouj

Family: Meliaceae

Insect Pests: The mahogany shoot borer (Hypsipyla grandella Zeller) bores into buds,
shoots, and stems in Central America and the Caribbean. Several insect species attack
seedlings, causing mortality in Trinidad.

Disease: Minor leaf spot damage has been reported in Puerto Rico.

References: CATIE, 1992; Weaver, 1988.

Species: Guazuma ulmifolia Lam.

Creole Name: bwa dom

Family: Sterculiaceae

Insect Pests: The seed crop is heavily attacked by a bruchid beetle (Amblycerus cis-
telinus) in Costa Rica. Phelypera distigma, Lirimiris truncata, and Hylesia lineata bee-
tles feed on leaves in Costa Rica. The wet-wood termite (Nasutitermes costalis
Holmgren) attacks dead trees and dead limbs of live trees in Puerto Rico. The dry-wood
termite (Cryptotermes brevis Walker) attacks the wood in the Caribbean and Central
America.

Reference: Francis, 1991b.

Species: Hevea brasiliense (HBK.) Muell. Arg.

Creole Name: kawotchou

Family: Euphorbiaceae

Diseases: Anthracnose (Glomerella cingulata) attacks young leaves and results in pre-
mature leaf drop. The leaf spot (Helminthosporium heveae) causes spotting on leaves
and premature leaf drop. The South American leaf blight (Dothidella ulei) causes severe
defoliation.

Reference: Mortensen and Bullard, 1970.
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Species: Hibiscus elatus Sw.

Creole Name: maho ble

Family: Malvaceae

Insect Pests: Cotton stainer bugs occasionally infest trees in the Caribbean. Several
species of ants consume seeds in the Caribbean. The long-horned beetles (Acanthoderes
circumflexa and Plectomerus dentipes) attack Hibiscus spp. in the Caribbean. Nymphs
and adults of Dysdercus andreae, D. ocreatus, and D. sanguineus suck on seeds, -
deforming them, and causing premature seed fall in the Caribbean.

Other Pests: Bats and other predators consume immature seed while it is still on the
tree.

Diseases: Leaf spot (Septoria sp. and Pestalstia heterocornis Guba) is reported in
Jamaica. Dieback characterized by crown branching, leaf wilt, and trunk blackening
occurs in Puerto Rico.

References: CATIE, 1992; Weaver and Francis, [n.d.].

Species: Hura crepitans L.

Creole Names: sabliye, rabi

Family: Euphorbiaceae

Insect Pests: The wet-wood termites (Nasutitermes costalis Holmgren and N. nigriceps
Haldeman) consume dead limbs in Puerto Rico. Homopteran insects feed on foliage in
Puerto Rico.

Disease: Heart rot enters basal scars and reaches interior of trees.

Reference: Francis, 1990e.

Species: Hymenaea courbaril L.

Creole Name: koubari

Family: Fabaceae (=Leguminosae)

Insect Pests: A weevil (Rhinochenus sp.) bores through seed pods and eats the seed in
Costa Rica and Trinidad and Tobago. Other insects (Acanthoscelides sp., Hypothenemus
buscki Hopkins, and Myelois decolor Zeller) feed inside seed pods in Puerto Rico. An
unidentified insect cuts twigs and small branches after depositing eggs in Trinidad and
Tobago. Leaf-cutter ants (Atfa spp.) harvest young leaves in Costa Rica. Wet-wood ter-
mites (Nasutitermes costalis Holmgren and N. nigricepts Haldeman) eat dead wood in
the Caribbean. Marine borers (Toredo spp.) attack wood in the Caribbean.

Reference: Francis, 1990f.

Species: Inga vera Willd.

Creole Names: sikren, pwa dou

Family: Fabaceae (=Leguminosae)

Insect Pests: An ant (Myrmelachista ramulorun Wheeler) attacks older trees and tun-
nels through trunks and branches in Puerto Rico. A leaf webber (Tetralopha scabridel-
la Ragonot) causes severe defoliation and a beetle (Xyleborus affinis Eichhoff) attacks
both healthy and stressed trees in Puerto Rico. A wood borer (Platypus ratzenburgi
Chapuis) causes severe damage to live trees in Puerto Rico.

Disease: An unidentified root fungus or bacterium causes a loss of sap from trees,
necrosis, and eventual death in Puerto Rico.

Reference: Rodriguez, 1990.
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Species: Laguncularia racemosa (L.) Gaertn. f.

Creole Name: mang blan

Family: Combretaceae

Insect Pests: A wood borer (Sphaeroma terebrans Bate) attacks trees in Florida. A bee-
tle (Chrysobothris tranqueborica Gmelin.) and a borer (Psychonoctua personalis
Grote) attack trees and cause mortality in Puerto Rico.

Reference: Jiménez, 1985a.

Species: Leucaena diversifolia (Schlecht.) Benth. subsp. diversifolia

Creole Name: lisina ti fey

Family: Fabaceae (=Leguminosae)

Insect Pests: The coffee bean weevil (Araecerus fasciculatus De Geer) and an unde-
termined moth species attack seeds in the Philippines, feeding on the seed cotyledon
and seed coats.

Reference: Brazza, 1988b.

Species: Leucaena leucocephala (Lam.) de Wit

Creole Names: lisina, delen, madlenn

Family: Fabaceae (=Leguminosae)

Insect Pests: The nymph of the psyllid (Heteropsylla cubana Crawford) attacks young
shoots that die back in Haiti and causes considerable damage throughout SE Asia. Natural
enemies, both parasitic and predatory, keep psyllids from reaching epidemic levels in the
Caribbean. Lepidopteran larvae (Heliothis zea) defoliate young trees in Puerto Rico. Mealy
bugs (Pseudococcus citri Risso and Ferrisia virgata CKIl.) feed on seed pods in Indonesia
and the Philippines. A twig girdler (Oncideres rhodosticta) attacks trees in Texas. The cof-
fee bean weevil (Araecerus fasciculatus De Geer) attacks seeds in the Philippines, feeding
on the cotyledon. Other insect pests of the Philippines include: the scarab beetles (Anomala
sp., Adoretus sp., and Holotrichia sp.) that feed on seedling roots; coleopteran and lepi-
dopteran stem borers, including Zeuzera coffeae and Cossus sp.; lepidopteran defoliators
(Orgyia australis postica, Lymantria sp.); an undetermined microlepidopteran species that
feeds on the cotyledons and seedcoats of seeds inside pods; Gryllotalpa africana
- (Orthoptera: Gryllotalpidae) and Phaneroptera furcifera (Orthoptera: Tettigoniidae) that
feed on the roots and flowers, respectively; an undetermined diaspidid (Homoptera:
Diaspididae) that sucks sap from seedling stems and leaves, causing defoliation; and a bur-
rowing cydnid (Hemiptera: Cydnidae) that sucks sap from the roots.

Other Pests: The Hispaniolan Woodpecker (Melanerpes striatus) and Yellow-bellied
Sapsucker (Sphyrapicus varius) wounds the bark to feed on insects and sap, usually at
the crown base. .

Diseases: Leaf spot (Exosporium leucaenae F.L. Stevens & Dalby) occurs in Puerto
Rico. Leaf pustules caused by Camptomeris leucaenae (F.L. Stevens & Dalby) Syd. has
been reported in Puerto Rico, Dominican Republic, Colombia, and Venezuela. Dieback
(Botryosphaeria ribis var. chromogena Shear, Stevens & Wilcox and Phylsalospora
obtusa (Schw.) Cke.) affects branches in Hawaii. Seed pod rot includes the following
fungi: Colletotrichium gloeosporioides (Penzig) Penzig & Sacc. occurs in Mauritius;
Pseudomonas fluorescens and Fusarium sp. occurs in Colombia. Root rot includes the-
following fungi species: Fomes lamaoensis (Murr.) Sacc. & Trott, Helicobasidium com-
pactum Boed., Rosellinia arcuata Petch, R. bunodes (Berk. & Br.) Sacc. and Ustulina
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deusta (Fr.) Petr. in the East Indies; Fusarium moniliforme and F. oxysporum in Sri
Lanka; Fomes lignosus (Klotzsch) Bres. in the Pacific and Congo basin; and
Rhizoctonia choussii Crandall & Arillaga in El Salvador. Pink disease (Corticium
salmonicolor Berl. & Br.) occurs in the East Indies. Heart rot includes: Ganoderma
lucidum (Fr.) Karst. in the Philippines and G. pseudoferreum Walkef. in the Pacific. Wilt
(Verticillium albo-atrum Reinke. & Br.) is reported in the Congo basin. Gummosis and
canker diseases, caused by Fusarium semitecum, has been observed in India. Damping
oft (Pythium and Rhizoctonia) and root lesions (Phytophtora) have been reported in
nurseries in Haiti.

References: Bandara, 1987; Brazza, 1987b; Brazza and Salise, 1988; Josiah and Allen-
Reid, 1991; Moreno et al., 1988; Parrotta, 1992c; Tourigny, 1987.

Species: Malpighia glabra L.

Creole Name: seriz dayiti

Family: Malpighiaceae

Insect Pests: Weevil larvae (Anthonomus unipustulatus) feeds in the fruit.
Other Pests: The species is highly susceptible to nematodes.

Reference: Mortensen and Bullard, 1970.

Species: Mammea americana L.

Creole Name: zabriko

Family: Clusiaceae (=Guttiferae)

Insect Pests: Several insect species feed on leaves and fruit of the tree in the Caribbean.
Wet-wood termites attack dead trunks and branches. Dry-wood termites attack seasoned
lumber.

Diseases: A black mildew (Aulographum melioloides Cke. & Mass.) attacks leaves in
the Caribbean. Heart rot infects older trees, entering through basal scars.

Reference: Francis, 1989b.

Species: Mangifera indica L.

Creole Name: mango

Family: Anacardiaceae

Insect Pests: The cottony cushion scale (Icerya purchasi Mask.) infests leaves and
twigs of seedlings that turn chlorotic and eventually die in Haiti. Other scale and mealy
bug pests include: Aulacaspis tubercularis in India; the lesser snow scale (Pinnaspis
strachani Cooley); the false oleander scale (Pseudaulacaspis cockerelli Cooley); the
citrus mealybug (Pseudococcus citri Risso); the mango shield scale (Coccus mangifer-
ae Green); and the Florida red scale (Chrysomphalus aoaidum L.), attacking all parts of
the tree in Florida. Mites include: the avocado red mite (Oligonychus yothersi
McGregor); the tumid mite (Tetranychus tumidus Banks); and the broad mite
(Polyphagotarsonemus latus Banks), causing damage mostly to flowers, young fruits,
and new leaves in Florida. Thrips include red-banded thrips (Selenothrips rubrocinctus
Giard) that defoliate and blossom thrips (Frankliniella spp.) that cause poor fruit set in
Florida. The long-horned beetle (Chlorida festiva) attacks trees in the Caribbean. An
ambrosia beetle (Xylosandrus compactus. Eichoff) burrows deep into the wood, poten-
tially causing the death of large branches and entire trees. The band cucumber beetle
(Diabrotica-balteata Leconte) attacks the terminal leaves of seedlings and young trees.
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Larvae of the leaf tier (Argyrotaenia amatana Dyar) and the cotton square borer
(Strymon melinus Hubner) feed on blossom panicles. The blossom anomala (Anomala
undulata Melsheimer) makes sporadic attacks on mango blooms. Maggots of the fruit
flies (Anastrepha spp. and Toxotrypara curvicauda Gerst) infest the fruit. Other fly
pests include the citrus whitefly (Dialeurodes citri Ashmead) and the citrus blackfly
(Aleuroncanthus woglumi Ashby) that infest leaves and lower their vigor. A treehopper
(Aconophora pugionata) feeds on leaves.

Diseases: Anthracnose (Colletotrichum gloeosporioides Penz) infects young fruit,
leaves, and blossoms, causing much damage under humid conditions. Mango scab
(Elsinoe mangiferae Bit. and Jenkins) attacks the plant parts of young trees. Mango
malformation (Fusarium spp.) deforms the flower panicle and inhibits fruit from devel-
oping properly. It also attacks the bud tissue of branches, causing bud swelling and
shortening of the internodes. Powdery mildew (Oidium spp.) infects the blossom,
inhibits fruit set, and deforms leaf development, a problem also in the nursery under
humid conditions. Additional diseases include Verticulum wilt, stem end-rot, and red
rust.

References: Mortensen and Bullard, 1970; Tourigny, 1987; Young and Sauls, [n.d.].

Species: Manilkara bidentata (A. DC.) Chev.

Creole Name: sapoti nwa

Family: Sapotaceae

Diseases: Sooty molds attack lower leaves of canopy in Puerto Rico. A canker of an
unidentified pathogen causes branches to die in Puerto Rico.

Reference: Weaver, 1990b.

Species: Manilkara zapota (L.) v. Royen

Creole Name: sapoti

Family: Sapotaceae

Insect Pests: The Mediterranean fruit fly (Ceratitis capitata Wied.), the Mexican fruit
fly (Anastrepha ludens Lw.), and A. serpentina are the most damaging pests of the fruit
in its native range. Moth larvae (Eucosmophora sp.) have been observed feeding on
young leaves. The mining scale (Howardia biclavis Comst.), the green shield scale
(Pulvinaria psidii Mask.), the pustule scale (Asterolecanium pustulans CKIL.), and other
scale species typically infest the tree.

Diseases: Rust (Scopella sapotae Mains ex Cumm. and Uredo sapotae Arth. & J.R.
Johnson) attacks the tree in its native range. A leaf spot (Seproria sp.) has been observed
to cause defoliation of trees in Florida.

Reference: Mortensen and Bullard, 1970.

Species: Melia azedarach L.
. Creole Name: lila
Family: Meliaceae .
Insect Pests: The stem borer (Apate monachus) attacks both living and dead wood,
retards growth, deforms trunks, and makes them susceptible to breakage in high winds
in the Caribbean.
Reference: CATIE, 1992.
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Species: Melicoccus bijugatus Jacq.

Creole Name: kenep

Family: Sapindaceae

Insect Pests: The wet-wood termite (Nasutitermes costalis Holmgren) feeds on dead
limbs and twigs of live trees in Puerto Rico. The dry-wood termite (Cryptotermes bre-
vis Walker) and ambrosia beetles attack the wood in the Caribbean.

Reference: Francis, 1992a.

Species: Moringa oleifera Lam.

Creole Name: benzoliv

Family: Moringaceae

Insect Pests: Fruit fly species of Gitona infest the fruits that dry out and rot in India.
Several weevil species of Myllocerus attack seedlings and freshly-planted stumps.
Other Pests: The tree is occasionally parasitized by the flowering plant, Dendrophthoe
flacata, in India.

Diseases: Pathogenic fungi reported to attack the tree in India include a leaf spot
(Cercospora moringicola), a spot anthracnose (Sphaceloma morindae), and a rust
(Puccinia moringae). Powdery mildews include Oidium spp., Polyporus gilvus, and
Leveillula taurica.

References: Kareem et al., 1974; Ullasa and Rawal, 1984.

Species: Musa sp.

Creole Names: bannann, fig mi

Family: Musaceae ,

Insect Pests: Larvae of the root weevil (Cosmopolites sordidus) feed in the corm.
Larvae of the scab moth (Nacoleia octasema) feed on female flowers and young fruit.
Larvae of the stem borer (Metamasius hemipterus sericeus) feed in the stems.
Diseases: Panama disease (Fusarium oxysporum var. cubense) causes wilting and death
of trees by destroying roots. Sigatoka (Mycosphaerella musicola) produces yellow spots
and dead areas on leaves. Freckle disease (Macrophoma musae) discolors fruits and
causes uneven ripening. Moko bacterial wilt (Xanthomonas solanacearum) causes wilt
and occurs in wild Heliconia plants that commonly infect adjacent plantations.
References: Mortensen and Bullard, 1970; Tourigny, 1987.

Species: Ochroma pyramidale (Cav.) Urb.

Creole Name: mahodém

Family: Bombacaceae

Insect Pests: A shoot borer (Anadasus porinodes Meyrick) causes severe damage in
plantations throughout Central and South America. Ants (Paraponera sp.) feed on sap-
filled tissue beneath petioles and leaf veins, protecting the tree from herbivores in its
native range. Wood is highly susceptible to marine borers, pinhole borers, powderpost
beetles (Lyctus spp.), and dry-wood termites (Cryptotermes brevis Walker) in its native
range. Wet-wood termites (Nasutitermes costalis Holmgren) consume dead limbs and
fallen wood in Puerto Rico.

Reference: Francis, 1991c.
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Species: Persea americana Miller

Creole Name: zaboka

Family: Lauraceae

Insect Pests: Mites of Oligonychus spp. suck and damage leaves. Scales (Melanaspis
aliena) occur on twigs and fruits. Larvae of the seed weevil (Conotrachelus perseae)
feed in or near the seed. The most important insect pests in Florida are scales, mites,
borers, and thrips.

Diseases: Root rot (Phytophthora cinnamomi Rands) causes branches to wilt and die
and feeder roots to decay, eventually killing the tree. Cercospora spot (Cercospora pur-
purea) results in lesions on the fruit and leaves. Avocado scab (Sphaceloma perseae)
infects young tissue, deforming leaf development and producing a corky, cracked fruit
peel. The Lula variety is highly susceptible to this disease. Anthracnose (Colletotrichum
gloeosporoides) infects injured fruit, resulting in rot as the fruit ripens. Powdery mildew
(Oidium spp.) attacks the underside of leaves and impairs leaf vigor.

Reference: Mortensen and Bullard, 1970.

Species: Phoenix dactylifera L.

Creole Name: dat

Family: Arecaceae (=Palmae)

Insect Pests: Scales (Parlatoria spp.) attack leaves near the trunk. Wasps of several
species, including Polistes spp., feed on ripe or nearly-ripe fruit.

Diseases: The species is highly susceptible to lethal yellowing, caused by mycoplas—
malike organisms and transmitted by planthoppers, in Florida.

References: Howard, 1992; Mortensen and Bullard, 1970.

Species: Pinus caribaea Morelet

Creole Name: bwa pen

Family: Pinaceae

Insect Pests: Pine bark beetles (Dendroctonus frontalis Zimmerman and D. mexicanus
Hopk.) are serious pests in Central America, frequently attacking healthy trees. Less
destructive are Hypothenemus eruditus, Ips calligraphus Germar, I interstitialis, I
grandicollis, 1. avulsus Eich., and Xyleborus affinis in Central America and the
Caribbean. Gall midges (Retinodiplosis forsii) form galls at the base of needles in which
are found brightly-colored larvae in the Caribbean. Stingless bees (Trigonia silvestri-
ana) cut seedlings in Central America and the Caribbean. Conifer sawflies (Neodiprion
insularis) attack trees, causing massive defoliation in Central America. Lepidopteran
stem borers (Dioryctria clarioralis and D. horneana) bore into flowers, fruit, and buds
in Central America. Larvae of the Nantucket pine tip moth (Rhyacionia frustrana) bore
into the base of needles and feed on bud tissue in Central America. The snout beetles
(Lachnopus sp. and Exophthalmus hybridus) perforate cones and nuts, as well as defo-
liate, in the Caribbean. The pinhole borers (Platypus linearis and P. poeyi) attack less-
vigorous trees, constructing galleries in the wood to cultivate fungi. Less widespread
damage is caused by aphids, weevils, buprestid beetles, spider mites, leaf cutter ants,
termites, and moths.

Diseases: Damping off fungi (Thanatephorus cucumeris (Frank) Donk., Rhizoctonia
solanti Kuhn, Pithium, and Fusarium) are common in nursery seedlings. Root patho-
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genic fungi that occur worldwide in plantations include Armillaria mellea (Vahl)
Kummer, Phytophthora cinnamomi Rands., Fomes annosus (Fr.) Cooke, and
Gylindrocladium spp.

References: CATIE, 1992; Francis, 1992b.

Species: Pinus occidentalis Sw.

Creole Name: bwa pen

Family: Pinaceae

Insect Pests: Bark beetles (Ips interstitialis, I. calligraphus and Dendroctonus frontal-
is) attack wood or xylem surface by constructing galleries and leaving pellet-size round
exit holes. Dirphia plana defoliates trees. The larvae of the Nantucket pine tip moth
(Rhyacionia frustrana) bore into the base of needles and feed on bud tissue. The cot-
tony cushion scale (Icerya purchasi) attacks seedlings in Haiti. The gall midge
(Retinodiplosis forsii) forms galls in the base of pine needles in which are found bright-
ly-colored larvae. An unidentified defoliator (Lepidoptera: Citheroniinae) causes seri-
ous damage to the tree in Haiti. Many insect pests of P. caribaea are potential pests of
P. occidentalis, though few studies have been conducted.

Other Pests: Parasitic mistletoe (Arceuthobium bicarinatum, Dendropemon pycno-
phyllis, and Dendrophtoras spp.) is considered a serious pest on Hispaniola, severely
restricting growth potentials.

Diseases: A foliar blight and damping off diseases of uncertain causes have been report-
ed in seedling nurseries in Haiti.

References: CATIE, 1992; Darrow and Zanoni, 1991; Josiah and Allen-Reid, 1991;
Runion et al., 1990.

Species: Pithecellobium dulce (Roxb.) Benth.

Family: Fabaceae (=Leguminosae)

Insect Pests: Larvae of Subpandesma anysa Gn. attack the fruit and seeds in Hawaii.
A hemipteran insect (Umbonia crassicornis Amyot & Serville) is a pest in Puerto Rico.
Larvae of Indarbela sp. bore into the bark of trees in India. Polydesma umbricola is a
serious pest on the island of Réunion in the Indian Ocean.

Diseases: Leaf spot pathogens include Cercospora mimosae Agarwal & Sharma,
Colletotrichum dematium Pers. ex Fr., C. pithecellobii Roldan, Phyllosticta ingae-dul-
cis Died., and P. pithecellobii Shreemali in India. Heart rot (Phellinus sp.) has been
reported in India.

Reference: Parrotta, 1991.

Species: Prosopis juliflora (Sw.) DC.

Creole Names: bayawonn, gwatapana

Family: Fabaceae (=Leguminosae)

Insect Pests: The bruchid beetle (Algarobius prosopis) invades the seed pods. Psyllids
have been reported to defoliate the tree. Wood is subject to attack by marine borers
(Toredo spp.). The sapwood is highly susceptible to powder post beetles (Lyctus spp.).
Reference: NFTA, 1987.




Pests and Diseases 177

Species: Psidium guajava L.

Creole Name: gwayav

Family: Myrtaceae

Insect Pests: Aphids (Aphis spp.) feed on young growth, causing the curling of leaves.
Fruit fly maggots (Anastrepha striata and Dacus spp.) attack the fruit. The green scale
(Coccus viridis) occurs on branches.

Diseases: Fruit rot (Glomerella cingulata) shrivels green fruit and rots ripe fruit.
Mushroom root rot (Clitocybe tabescens) rots the roots and eventually kills the tree.
Reference: Mortensen and Bullard, 1970.

Species: Rhizophora mangle L.

Creole Name: mang wouj

Family: Rhizophoraceae

Insect Pests: Wood borers (Poecilips rhizophorae Hopkins and Sphaeroma terebrans
Bate) invade prop roots of trees along tidal channels and occasionally cause extensive
damage in Florida.

Other Pests: Crabs and monkeys eat freshly planted seedlings in Panama and Malaysia.
Diseases: A fungal pathogen (Cylindrocarpum didymum (Hartig) Wollenw.) produces a
gall disease that results in malformation of the trunk and prop roots in Florida. Heavily
infested trees are killed by the disease or secondary agents.

Reference: Jiménez, 1985b.

Species: Sabal causiarum (O. F. Cook) Becc.

Creole Names: latanye fran, latanye jon

Family: Arecaceae (=Palmae)

Insect Pests: Larvae of the palm bruchid beetles (Caryobruchus sp., C. gleditsiae
Johansson & Linné) feed in the seed and exit as adults that feed on the flowers, nectar,
and pollen.

Reference: Johnson et al., 1995.

Species: Sabal domingensis Becc.

Creole Names: latanye chapo, pay

Family: Arecaceae (=Palmae)

Insect Pests: Larvae of the palm bruchid beetles (Caryobruchus sp., C. gleditsiae
Johansson & Linné) feed in the seed and exit as adults that feed on the flowers, nectar,
and pollen.

Reference: Johnson et al., 1995.

Species: Schefflera morototoni (Aubl.) Maguire Steyerm. & Frodin

Creole Name: bwa kano

Family: Araliaceae

Insect Pests: Several lepidopteran and coleopteran insects consume foliage or woody
material in Puerto Rico.

Other Pests: Stranglers (e.g., Clusia griesebachiana) and climbers (e.g., Ipomea spp.)
are common on wet montane sites in Puerto Rico.

Reference: Leigel, 1990.



178 Pests and Diseases

Species: Senna siamea (Lam.) Irwin & Barneby

Creole Name: kasya

Family: Fabaceae (=Leguminosae)

Insect Pests: Leaf-cutter ants harvest nursery seedlings in Haiti. Asterolecanium pustu-
lans Cockerell (Homoptera), Saisetia oleae Oliver (Homoptera), Nasutitermes costalis
Holmgren (Isoptera) and Megalopyge krugii Dewitz, feed on leaves, branches, and bark
in Puerto Rico. Larvae of Eurema blanda Boisduval defoliate the tree in Sri Lanka.
Catopsilla pomona Fabricus causes damage in China.’

Other Pests: Parasitic plants include Cuscuta reflexa Roxb., Dendrophthoe falcata
(L.f.) Ettingsh., and Tapinanthus sp. in Sri Lanka and India. Nematodes are an occa-
sional problem in tree nurseries in Haiti.

Diseases: Leaf spot (Cercospora sp.) is the most serious seedling disease in Haiti, char-
acterized by small brown- to chestnut-colored leaf spots that remain separate, later
becoming ashen-gray and papery. Leaf spot is also caused by Alternaria, Curvularia,
Fusarium, Fusoma, Macrophomina, Pestalotia, and Rhizoctonia. Leaf spot caused by
Cercospora cassiae-siameae Chiddarwar and Cochliobolus nodulosus Luttrell is report-
ed in India. Other diseases attacking nursery seedlings in Haiti include: anthracnose
(Colletotrichum); damping off (Alternaria, Cercospora, Diaporthe, Fusarium,
Macrophomina, Myrothecium, and Rhizoctonia); a stem blight of uncertain cause; and
powdery mildew (Oidium sp.). Pink disease (Corticum salmonicolor Berk. & Br.)
attacks trees in Mauritius and Tanzania. A bark necrosis (Botryidiplodia theobromae
Pat.) is reported in E. Africa. Nectria spp. are associated with cankers and dieback of
trees in W. Africa. A vascular wilt (Fusarium solani (Mart.) Sacc.) has been reported in
several countries. Root pathogens include: Armillariella mellea (Fr.) Karst. in Uganda;
Ganoderma lucidum (Leyss.) Karst. in India, Java, and Taiwan; Polyporus baudoni Pat.
in Ghana and Tanzania; and Phellinus noxius (Corner) G.H. Cunn. in Ghana. Rot fungi
include: Flavodon flavus (Kl.) Ryv., Nothopanus hygrophanus (Mont.) Singer,
Trametes cotonea (Hart. & Pat.) Ryv., Schizopora paradoxa (Schrad. ex Fr.) Donk,
Trametes meyenii (K1.) Lloyd in Sierra Leone; and Phaeolus manihotis Heim. in Ghana.
The latter kills roots and causes dieback.

References: Josiah and Allen-Reid, 1991; Parrotta and Francis, 1990; Runion et al.,
1990; Tourigny, 1987.

Species: Simarouba glauca DC. var. latifolia Crong.

Creole Names: fwenn, bwa blan

Family: Simaroubaceae

Insect Pests: Tent caterpillars defoliate seedlings under drought stress in Haiti.
Diseases: Fungal diseases attacking seedlings in Haitian nurseries include damping off
and stem blight caused by Fusarium.

Reference: Runion et al., 1990.



Pests and Diseases 179

Species: Spathodea campanulata Beauv.

Creole Name: motel etranje

Family: Bignoniaceae

Insect Pests: Insect species of the orders Homoptera, Lepidoptera, Hymenoptera, and
Thysanoptera, feed on various parts of the tree in Puerto Rico. A bark beetle, two lepit-
dopterans and two termite species attack the tree in Uganda. Wet-wood termites
(Nasutitermes costalis Holmgren) consume dead trees and limbs in Puerto Rico.
Diseases: Butt and heart rot attack trees in Hawaii.

Reference: Francis, 1990g.

Species: Spondias mombin L.

Creole Names: monben, monben fran

Family: Anacardiaceae

Insect Pests: A leaf-cutting ant (Azta cephalotes L.) attacks the tree in Costa Rica. Fruit
flies (Anastrepha mombinpraeoptans Seln, Drosiphila ampelophila Leow, and D. reple-
ta Wollaston) infect fruits in Puerto Rico.

Reference: Francis, 1992c.

Species: Swietenia macrophylla G. King

Creole Names: kajou etranje, kajou venezwela

Family: Meliaceae

Insect Pests: The stem borer (Apate monachus) attacks both living and dead wood,
retards growth, deforms trunks, and makes them susceptible to breakage in high winds.
The mahogany shoot borer (Hypsipyla grandella Zeller) bores into buds, shoots and
stems. The snout beetle (Pachnaeus litus) attacks fruit and defoliates in the Caribbean.
Wet-wood termites (Nasutitermes costalis Holmgren) consume dead branches and
occasionally the trunks of the tree in Puerto Rico. Marine borers (Toredo spp.) attack
the heartwood and powderpost beetles (Lyctus caribeanus Lesne) attack the sapwood.
The leaf hoppers (Draculocephala cubana and Hortensia similis) damage and deform
leaves of trees in the Caribbean.

Diseases: Damping off (Fusarium and Macrophoma) is a common problem of nurseries
in Haiti. Less common nursery diseases include: leaf spot (Alternaria); anthracnose
(Colletotrichum); leaf blister (Taphrina); and stem blight (Colletotrichum, Fusarium,
and Macrophomay).

References: CATIE, 1992; Runion et al., 1990; Tourlgny, 1987.

Species: Swietenia mahagom' (L.) Jacq.

Creole Names: kajou, kajou peyi

Family: Meliaceae

Insect Pests: The mahogany webworm (Macalla thyrsisalis Walker) causes defoliation
and webbing throughout the Greater Antilles. The mahogany shoot borer (Hypsipyla
grandella Zeller) bores into buds, shoots, and stems in the Caribbean and H. robusta
Moore attacks trees in Asia. The coffee tree borer (Apate monachus E.) attacks both live
and dead trees, penetrating deeply into branches, deforming trunks, and causing them
to be susceptible to breakage in high winds. An unidentified shoot borer and caterpil-
lar is reported to attack the tree in Haiti. The snout beetle (Pachnaeus litus) attacks the
seed capsules and defoliates. Wet-wood termite (Nasutitermes costalis Holmgren) con-
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sume dead branches and occasionally tree trunks in Puerto Rico. Marine borers (Toredo
spp.) attack the heartwood and powderpost beetles (Lyctus caribeanus Lesne) attack the
sapwood. The long-horned beetles (Acanthoderes circumflexa and Plectomerus den-
tipes) attack trees in Central America. The leaf hoppers (Draculocephala cubana and
Hortensia similis) damage and deform leaves of trees in the Caribbean.

Other Pests: The tree is occasionally attacked by heavy infestations of mistletoe in
Haiti.

Diseases: Heart and butt rot are common in older trees, apparently entering through
basal scars and branch stubs. Leaf blight (Phyllosticta swietenia) results in defoliation
under humid nursery conditions in Puerto Rico. Diseases of seedling nurseries in Haiti
include: leaf spot (Alternaria); anthracnose (Colletotrichum); leaf blister (Taphrina);
damping off (Fusarium and Macrophoma); and stem blight (Colletotrichum, Fusarium,
and Macrophoma).

References: CATIE, 1992; Francis, 1991d; Josiah and Allen-Reid, 1991; Runion et al.,
1990.

Species: Syzygium jambos (L.) Alston

Creole Name: pom woz

Family: Myrtaceae

Insect Pests: An ant (Myrmelachista ramulorum Wheeler) bores into twigs and Kkills
terminal shoots of trees in Puerto Rico. Numerous other insect species feed on leaves,
twigs, flowers, and fruit. Wet-wood termite (Nasutitermes costalis Holmgren) consume
dead wood. The wood is highly susceptible to dry-wood termites (Cyrptotermes brevis
Walker).

Diseases: The rust fungus (Puccinia psidii) attacks leaves of the tree in Brazil. A fun-
gus grows naturally on the upper leaf surface giving them a darker, grayish appearance,
but is not known to cause significant damage.

Reference: Francis, 1990h.

Species: Tabebuia heterophylla (DC.) Britton

Creole Name: pwaye

Family: Bignoniaceae

Insect Pests: Cutworms (Hyblaea puera) destroy seedlings and defoliate trees in
Central America and the Caribbean. Larvae of Bonchys munitalis bore into concealed
areas of the tree to feed.

Reference: CATIE, 1992.

Species: Tamarindus indica L.

Creole Name: tamarenn

Family: Fabaceae (=Leguminosae)

Insect Pests: The most serious insect pests in India are the scale insects (Aonidiella ori-
entalis Newst., Aspidiotus destructor Sign. and Saisetia oleae Ol.), mealy bugs
(Nipaecoccus viridis Newst. and Planococcus lilacinus CKll.), and a borer (Pachymerus
gonagra Fabr.). Other minor pests in India include bruchid beetles (Caryoborus gona-
gra Fabr.), lac insects (Kerria lacca Ker), and bagworms (Pteroma plagiophleps
Hampson). Beetle larvae of Lochmaecles sp. cause damage to branches in Brazil.
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Beetles (Calandra linearis) attack ripe pods in Florida and Hawaii. Termites
(Cryptotermes hainanensis) attack the tree in China. Stored fruit is commonly infested
with Paralipsa gularis Zellar and Corcyra cephalonia Stnt. in India. Larvae of the
groundnut bruchid beetle (Caryedon serratus Oliver) are serious pests that attack the
fruit and seed in India and have been reported in Colombia and Puerto Rico.
Diseases: The major diseases in India include: leaf spot (Bartalinia robillardoides
Tassi, Exosporium tamarindi Syd., Hendersonia tamarindi Syd., Pestalotia poonensis
V. Rao, Phyllosticta tamarindicola V. Rao, P. tamarindina Chandra & Tandon,
Prathigada tamarindi Muthappa, Sphaceloma sp., and Stigmina tamarindii (Syd.)
Munjal & Kulshreshta); powdery mildews (Erysiphe polygoni DC. and Oidium spp.); a
sooty mold (Meliola tamarindi Syd.); stem disease (Fracchiaea indica Talde); root and
wood rot (Ganoderma lucidum (Leyss.) Karst and Lenzites palisoti Fr.); stem rot
(Pholiota gollani P. Henn.); trunk and root rot (Stereum nitidulum Berk.); collar rot
(Phytophtora nicotianae var. nicotianae); stem canker (Hypoxylon nectrioides Speg.);
and a bark parasite (Myriangium tamarindii Tendulkar).

References: Morton, 1958; Parrotta, 1990.

Species: Tectona grandis L.

Creole Name: teék

Family: Verbenaceae

Insect Pests: Termites (Neotermes castaneus) attack both live and dead wood in Central
American and the Caribbean.

Reference: CATIE, 1992.

Species: Terminalia catappa 1.

Creole Name: zamann

Family: Combretaceae :

Insect Pests: Thripids (Selenothrips rubrocinctus Giard) cause leaf discoloration and
premature leaf fall of trees in Puerto Rico. Beetles, grasshoppers, leaf rollers,and leaf
miners defoliate young trees in India and Malaya. The tree is a major host of the
Mediterranean fruit fly (Ceratitis capitata) in Costa Rica. The tree is susceptible to
attack by dry-wood termites (Cryptotermes brevis Walker) and powder post beetles
(Lyctus spp.) in the Caribbean.

References: Francis, 1989¢; Morton, 1985.

Species: Theobroma cacao L.

Creole Name: kakawo

Family: Sterculiaceae

Insect Pests: The citrus aphid (Toxoptera aurantium B. de F.) shrivels young leaves,
reduces vigor, and promotes development of black sooty mold in Haiti. Leaf-cutting
ants (Atta spp.) harvest and defoliate the tree, particularly as a seedling. Larvae of
Xyleborus spp. bore into the trunk. The pod borer (Acdrocercops cramerella) bores into
the fruits.

Diseases: The most important diseases in the Western Hemisphere include: witches’
broom (Marasmius perniciosus Stathel.), resulting in abnormal branching and prema-
ture fruit drop; Monilia pod rot (Monilia sp.); and black pod rot (Phytophtora palmivo-
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ra Butl.). A serious disease in W. Africa is swollen shoot caused by viruses. The infect-
ed branches of the tree swell and small yellow spots appear all over the mature leaves.
Eventually, the leaves drop and the branches die. Cushion gall (Fusarium decemcellu-
lare and F. roseum) forms a gall on seedlings and adult trees through seeds and wounds.
References: Mortensen and Bullard, 1970; Tourigny, 1987.

Species: Thrinax morrisii H. Wendl.

Creole Name: latanye lame

Family: Arecaceae (=Palmae)

Insect Pests: Larvae of the palm bruchid beetle (Caryobruchus gleditsiae Johansson &
Linné) feed in the seed and exit as adults that feed on the flowers, nectar, and pollen.
Reference: Johnson et al., 1995.

Species: Trichilia hirta ..

Creole Name: monben bata

Family: Meliaceae

Insect Pests: Larvae of Hypsipyla grandella bore into buds and shoots of the tree to
feed.

Reference: CATIE, 1992.

Species: Vitex spp.

Creole Names: bwa leza, bwa savann, grigri

Family: Verbenaceae

Insect Pests: Cutworms (Hyblaea puera) destroy seedlings and defoliate trees in the
Central America and the Caribbean.

Reference: CATIE, 1992,

Species: Zanthoxylum spp.

Creole Name: bwa pine

Family: Rutaceae

Insect Pests: The lepidopteran pest (Papilio pelaus imerius Godard) eats the leaves of
Z. martinicense in Trinidad and Tobago. Snout beetles (Apion martinezi) bore into fruits
and defoliate in the Caribbean. Wet-wood termites (Nasutitermes costalis Holmgren)
attack dead limbs and exposed trunks. Wood is extremely susceptible to dry-wood ter-
mites (Cryptotermes brevis Walker) and several genera of pinhole borers in the
Caribbean.

Other Pests: Numerous bird species relish the oily seed in Haiti and may aid in dis-
persal.

Diseases: Heart and butt rots of unidentified fungal pathogens attack older trees in its
native range.

References: CATIE, 1992; Francis, 1991e.
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The most widely used product of trees is wood. Though many of the tree species

in Haiti are harvested indiscriminately during land-clearing activities, others are
cultivated because of their wood quality. General utility species combine adequate
form with structural strength and durability. Those harvested for high-quality
craftsmanship are selected for their combination of beauty, working properties and
stability. The best charcoal species are generally those with the densest wood, with
some species achieving high densities at remarkable growth rates. As wood
properties vary, so does the wood quality that determines the species' usefulness to
society. :
The information summarized below is arranged in Tables 19.1 and 19.2,
compiling the available information on wood properties and energy values. Each table
is arranged alphabetically by species and should be a helpful guide to the diversity
found in Haiti. Introduced species are included for those that have become naturalized
in Haiti.

Wood Properties: Two-thirds of the tree families and genera known to occur in Haiti
are represented in Table 19.1 for major wood property categories. Data is unavailable
or incomplete for many of the lesser-known and -utilized species, some of which play
an important role in local areas of the country. The information has been compiled
from the literature for the more common, internationally known species. The literature
includes Commercial Timbers of the Caribbean by F. R. Longwood (1971); Common
Trees of Puerto Rico and the Virgin Islands, Volume I by E. L. Little, Jr. and F. H
Wadsworth (1964) and Volume II by E. L. Little, Jr., R. O. Woodbury and F. H.
Wadsworth (1974); and Tropical Timbers of the World by M. Chudnoff (1984).
Previously unpublished data from Haiti has been reviewed to broaden the information
base.

Wood characteristics include sapwood (S) and heartwood (H) color, grain, odor,
texture, and other characteristics that describe the wood. Specific gravity is a measure
of wood density calculated as the ratio of oven-dry weight to green volume. Specific
gravity should be stated as a range of values, though it is not uncommon that only an
average value is published in the literature. Durability is a measure of the resistance
of the heartwood to decay fungi, not necessarily to insect attack. It is assumed that the
wood is in contact with the soil. Shrinkage values are given for radial (R), tangential
(T), and volumetric (V) changes in dimension, as a percentage, from green to
oven-dry conditions. Generally, woods with low shrinkage values exhibit higher
dimensional stability after seasoning. Hardness is a measure of resistance to
indentation and ability to withstand abrasion. Janka side hardness is the pressure, in
pounds, required to embed a 11.3 mm diameter steel ball to a depth of 5.6 mm on the
side-grain of wood dried to 12% moisture content (Chudnoff, 1984).
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Energy Values: The Cul-de-Sac Plain of Haiti and the Mao region of the Dominican
Republic are important sources of charcoal and fuelwood for the urban markets of
Port-au-Prince and Santo Domingo. Studies were conducted in these areas to
determine the heat of combustion values for the common species being harvested in
these regions (Maxwell, 1985; Timyan, 1988). These values (Table 19.2), measured
in megajoules (mj) kg!, were determined using standard procedures with a bomb
-calorimeter as described in Maxwell (1985). _ -

The maximum amount of heat available under oven-dry conditions is given in the
second column.. Standard error of the estimates follows in parentheses. The heat
available at 14% moisture content is shown in the third column. This is a close .
approximation of the heat values provided by air-dry fuelwood. - For comparative
purposes, one barrel of oil is approximately equal to 6,100 mj of energy. Pierre-Louis
(1990) calculated that 1.7 kg of Prosopis juliflora wood at a moisture content of 15%
is equivalent to the heating value of a liter of fuel oil. A dry kg of wood yields the
same amount of heat as 0.3 kg of butane gas. '

Table 19.1 Summary of wood properties for tree and shrub species found in Haiti.

r SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY ‘ SHRINKAGE | JANKA SIDE
GRAVITY . . (%) HARDNESS
(lbs.)
Acacia S - pale brown, H - pale brown to dark 0.60-0.80 — — —
auriculiformis amber red; hard, fine-grained, attractive
zakasya figure, finishes well, little checking.
Acacia farnesiana | S - white to yellowish, H - red to reddish | 0.77-0.84 Durable — —
zakasya jon ‘ brown; hard, close-grained.
Acacia — 0.80-1.07 | Very Durable — —
macracantha )
zakasya pikan
Acacia mearnsii | S/H - pale brown with pinkish tinge; 0.52-0.65 Nondurable — 1,750
R medium luster, odorless, uniform and fine Hard
texture, interlocked grain, easy to work,
takes a high polish.
Acacia S - straw-colored, H - golden to dark 0.52-0.65 | Moderately R-34 -1,100
melanoxylon brown,; lustrous, odorless, fine to medium Durable T-9.0 Slightly Hard
texture, straight, interlocked or wavy
grain, dark streaks.
Acacia muricata | S - light brown, H - reddish brown; hard, Durable — —
’ strong. . B
Acacia nilotica S - whitish, H - pinkish to reddish brown 0.80 Durable — —
' w/ darker steaks; straight to cross grain,
fine texture, hard, tough and strong.
‘ Acacia scleroxyla — 0.88-0.94 — — —
bwa savann,
kandelon,
tandrakayou
Acacia tortuosa S - light brown, H - dark to reddish — — — —
zakasya nwa, brown; hard.
zakasya wouj
Acnistus S/H - light brown; hard. - —_ — —_
arborescens
beladonn, fey .
doule
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SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE:| JANKA SIDE
- GRAVITY (%) HARDNESS
’ (bs.)
Acrocomia Very hard wood from the outer part w/ - — — — —
aculeata black markings.
koko ginen
Adelia ricinella S/H - light brown; hard. — J— — —_
grenad mawon
Adenanthera S - light brown, H - reddish; hard, strong. | 0.60-0.80 Durable — —
pavonina - -
reglis
Albizia S - whitish, H - light yellowish.to rich 0.55-0.60 Moderately R-29 1,240-1,440
guachapele dark brown and streaked; medium luster, Durable T-5.8 Hard -
odorless, medium to coarse texture, V-96
deeply interlocked grain, decorative,
difficult to work, finishes well.
Albizia lebbeck S - whitish, H - light orange brown to 0.43-0.68 Durable R-29 1,040
tcha tcha brown; golden luster, no odor, medium to T-45 Slightly Hard
coarse texture, interlocked grain, easy to V-76
work
Albizia procera S - whitish, H - light yellowish brown to 0.60-0.90 Moderately — —
| light brown; moderately hard, straight to Durable
interlocked grain, strong. :
Albizia saman S - yellowish, H - light to golden brown, 0.42-0.64 Durable R-20 850
saman streaked; medium luster, no odor, T-34 Soft
medium to coarse texture, straight or cross V-60
grained, takes a fine polish.
Alchornea S - whitish to light brown, H - light 0.39 Nondurable - —
latifolia brown; soft, strong, medium texture, )
bwa krapo, fey straight to slightly wavy grain, without
krapo, pwa vach growth rings.
Alchorneopsis S - whitish, H - pale brown; soft. 0.40-0.50 Perishable — —
Sfloribunda
Aleurites S/H - whitish; soft. — — — —
moluccana
nwazet
Allophylus S/H - light brown; hard. — — —_ —
occidentalis
twa fey, twa pawdl
Alnus acuminata | S/H - light to reddish brown; lustrous 0.50-0.60 Nondurable — —
surface, fine texture, straight grain, no
odor.
Amyris spp. S - whitish, H - light yellow; very resinous| 0.79-1.11 | Very Durable — —
bwa chandel, twa . | w/ strong odor, very hard, fine-grained,
pawol strong, takes a good polish.
Anacardium S/H - whitish, grayish, reddish-brown, 0.40-0.52 — — —
occidentale pinkish; moderately strong and hard,
nwa kajou irregular grain, easy to work. )
Andira inermis S - pale brown to grayish yellow, H - 0.64 Moderately R-46 1,600
bwa palmis, pwa yellowish-brown to dark reddish brown; Durable T-9.8 Hard
palmis | distinctive figure, low luster, odorless, V-125
texture very coarse, moderately irregular
grain, easily worked, strong.
Annona spp. S - whitish to light brown, H - brown; soft | 0.40-0.50 Nondurable — —
kowosol, kachiman | and weak.
Antirhea lucida S/H - light brown; hard. — — — —
bwa patat, zaboka
mawon
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SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(bs.)
Araucaria S/H - cream to light tan; lustrous, fine and 0.45 Nondurable R-35 650
heterophylla even texture, no odor, knotty, straight T-53 Moderately
arokariya grain, easy to work, sapwood vulnerable V-89 Soft
to stain.
Ardisia obovata | S - pinkish, H - light reddish brown; hard, — — — —
: heavy.
Artocarpus spp. S - light yellow to yellowish brown, H - 0.27-0.40 Variable: R-29 1,250
jakiye, laba pen, yellow to golden brown, sometimes with ' Perishable to T-55 Moderately
lam veritab olive green tinge; moderate luster, coarse Highly Durable Hard
texture, interlocked grain, high silica
content.
Averrhoa S/H - whitish; soft. - — — -
carambola
karambola
Avicennia S - light brown, H - yellow to dark brown; | 0.8-1.0 — — —
germinans coarse texture, interlocked and uneven -
mang nwa grain, very hard, prominent growth rings.
Azadirachta S - straw colored to pale red, H - reddish 0.52-0.65 Moderately R-22 1,460
indica brown; dull to medium luster, faint cedary Durable T-43 Hard
nim smell, moderately coarse texture, V-65
interlocked grain, works well, fine smooth
finish.
Bauhinia S - whitish, H - brown; hard. — — — —
monandra ’
de jimel, jimel
Bauhinia S/H - whitish to light brown; soft. —_ — — —
variegata o
Beilschmiedia S - pale brown, H - pinkish brown, 0.54 — — —
pendula moderately hard and strong.
bwa nwa .
Bernardia S/H - light brown; hard. — — — -
dichotoma i
Bixa orellana S - whitish, H - light brown or yellowish; 0.40 Nondurable — —
woukou soft, porous, weak.
Bocconia H - brown to orange red; soft w/ a large — — — -
Sfrutescens pith.
bwa jonis, bwa kok
denn
Bontia S/H - light gray brown; hard, fine texture, — — — —
daphnoides fairly straight grain, spicy odor.
doliv bata,
mang mawon
Bourreria spp. S/ - light brown; hard. — — — —
kafe mawon, -
mapou gri
Brunellia S/H - light brown; hard. 030 — - —
comocladiifolia
bwa mabel
Buchenavia S - light yellow brown, H - yellowish 0.52-0.65 Moderately R-28 1,220
capitata brown; high luster, spicy odor, medium to Durable T-57 Hard
bwa mago, grigri | coarse texture, roey or straight grain, V-86
jon strong, distinct growth rings.
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‘ SPECIES ‘WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
. GRAVITY (%) HARDNESS
(Ibs.)
Bucida buceras S - yellowish, light brown, H - yellowish 0.75-0.93 Durable R-44 —
grigri mdn to dark greenish brown, olive-hued; roey T-79
) grain, high luster, tarry odor, fine to V-122
medium texture, very hard, very strong.
Bumelia cubensis | S/H - light brown; hard. — Durable — —
bwa denn
Bumelia S - light brown, H - reddish or dark 0.90-0.99 Moderately — —
salicifolia brown; medium to fine texture, fairly Durable
koma wouj, sip straight grain.
Bunchosia S - light brown; hard. — — — —
glandulosa
bwa kaka, bwa
poulet
Bursera simaruba | S/H - white, yellowish or light brown; 0.26-0.40 Perishable R-26 270
gomye moderate luster, no odor, fine to medium T-42 Extremely
texture, straight to irregular grain, prone to V-13 Soft
sap-stain discoloration.
Buxus spp. S/H - light yellow; hard, very fine texture — — — —
bwa i fey .
Byrsonima H - reddish brown; hard, strong, brittle. 0.70 Moderately — —
crassifolia Durable
" | Byrsonima lucida |S- light brown, H - dark brown; hard, fine — — — —
texture.
Byrsonima spicata | S - gray to reddish-brown, H - pale to dark | 0.52-0.65 | Nondurable R-40 1,530
liann kolik, liann | reddish brown with a purple cast; medium T-82 Hard
towo, towo tig luster, no odor, fine texture, straight to V-122
slightly interlocked grain.
Caesalpinia S - yellowish- or pinkish-white, H-dark | 0.90-1.20 | Very Durable — —
coriaria red, chocolate brown to nearly black;
divi divi, medium luster, no odor, medium to coarse
gwatapana texture, straight to imegular grain.
Callistemon S - light brown; hard. —_ — — —
citrinus
Calophyllum S - pink to yellowish pink, H - pink torich | 0.40-0.52 Moderately R-4.6 1,150
calaba reddish brown; medium to low luster, no Durable T-80 Moderately
damari odor, uniform, medium texture, generally V-13.6 Hard
interlocked grain.
Calotropis S/H - whitish; soft. — — — —
procera
koton swa .
- | Calycogonium S - yellow, H - pinkish brown to pale 0.74 Nondurable — —
Spp. . brown, streaked; hard and strong, fine ’
texture, straight grain.
Calyptranthes spp. | S - light brown, H - brown tinged, — — — —
ti bwa pen sometimes tinged w/ red; hard, fine grain.
Cananga odorata | S/H - pinkish buff, yellowish to light gray; 0.30 Perishable R-33 330
ilan ilan coarse texture, straight grain, no odor, T-8.0 Very Soft
easy to work, finishes smoothly.
Canella winterana | S - olive brown, H - blackish; very hard. 0.90-1.00 — - —
kang] }
Capparis S - light brown, H - yellow to reddish — — — —
cynophallophora | tinged; hard.
bwa dajan, bwa
kaka
Ny -
LGM&M(Q Vi 0.5-C (K
0.5(- 098
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stain discoloration.

SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
- GRAVITY - (%) HARDNESS
(Ibs.)
Capparis flexuosa | S - light brown; hard. 0.79-0.86 — — —
bwa kaka
Capparis frondosa | S/H - whitish; soft. — — — —
bwa bourik,
sentéspri
Capparis hastata | S/H - light brown; hard. — — —_ —
Capparis indica | S - light brown; hard. — — — —
Carapa S - pale brown or gray’ish, H - light salmon | 0.52-0.65 Moderately R-3.1 1,220
guianensis to reddish brown; low to high luster, Durable T-7.6 Hard
odorless, fine to coarse texture, straight or V-104
roey grain. ’
Carica papaya - | S/H: whitish to pale yellow; soft, — — — —
papay lightweight and fleshy, center of trunk is
hollow.
Casearia spp. S - light brown, H - dark brown, hard, 0.70 — — —
bwa néges, fine texture, brittle.
kafe mawon
Cassia fistula H - reddish; very hard and strong. 0.90 —_ — —
kas dou, kas panyol
Cassia grandis S - whitish to brownish, H - variegated - — — —
baton kas brown w/ streaks, often purplish; hard and
tough, coarse texture, straight to very
irregular grain. - :
Cassia javanica ~ | S - whitish; soft. _ — —_ —
kas .
Cassine xylocarpa | S/H - light brown; hard, fine texture, Durable —
' .| strong.
7
Cassipourea S - yellowish, H - pale brown; moderately — Moderately — —
| guianensis hard, strong, fine texture. Durable
Castilla elastica | H - yellow brown; moderately soft. — Nondurable — —
subsp. elastica ’ .
Casuarina spp. S - buff colored, H - light red to reddish 0.78-1.20 | Nondurable R-64 3,200
kazowina, pich pen | brown; low luster, odorless, fine texture, T-11.7 Very Hard -
straight to interlocked grain, some species V-17.6
have wide rays and attractive figure, splits .
during drying, difficult to work, finishes
smoothly.
Catalpa S - light to pinkish brown, H - grayishto | 0.60-0.80 |  Durable - -
longissima light brown with darker lines; fairly high :
chenn luster, kerosene odor, medium to coarse
texture, straight grain.
Cecropia peltata | S/H - whitish to pale brown or oatmeal; 0.26-0.40 Perishable R-20 320
twompgt fairly lustrous, no odor, coarse texture, T-62 Very Soft
generally straight grain, soft, weak and V-83
brittle.
Cedrela odorata | S - pinkish to white, H - pinkish- to 0.37-0.60 Moderately R-42 600
sed reddish-brown; golden luster, cedary odor, Durable T-63 Soft
fine to coarse texture, usually straight, V-103
sometimes interlocked grain.
Ceiba pentandra | S/H - pinkish-white to ashy brown; low 0.23-0.40 Perishable R-21 240
mapou luster, no odor, coarse texture, straight to T-4.1 Extremely
irregular grain, soft and weak, prone to sap v-11 Soft
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SPECIES ‘WOOD CHARACTERISTICS SPECIFIC DURABILITY SHRINKAGE | JANKA SIDE
GRAVITY . (%) HARDNESS
(Ibs.)
Celtis trinervia S/H - yellowish; hard. — — — —
bwa fey. blanch,
bwa rai
Cestrum diurnum | S/H - whitish; hard. — — — —
‘ Cestrum S/H - whitish to light brown; slightly soft. — — — —
‘ macrophyllum . .
Chionanthus H - pinkish; hard. — — — —
compactus ‘
Chionanthus S - light brown; hard, takes a fine polish. ‘ 0.90 Durable — —
domingensis
kaypon
Chlorophora -| § - white, H - bright to golden yellow; high | 0.65-0.85 Very R-34 2,380
tinctoria luster, no odor, medium to fine texture, Durable T-54 Extremely
bwa jon nearly straight to interlocked grain. V-78 Hard
Chrysobalanus S/H - light brown; hard. 0.80 — — —
icaco
ikak )
Chrysophyllum S - light brown; hard and tough, strong. — Durable — —
argenteum
ti kaymit )
Chrysophyllum S/H - reddish brown to dark brown; 0.70 Nondurable R-64 —
- | cainito strong, fine to medium texture, fairly T-86
kaymit straight grain. V-152
Chrysophyllum S/H - light brown; hard and strong. 0.90 — — —
oliviforme
kaymit mawon
Cinnamomum spp. | S - whitish or brownish, H - brownish 0.43-0.61 Durable R-34 1,060
lorie yellow w/ green cast, or olive to light T-6.0 Slightly Hard
olive brown to blackish brown, medium to V-938
coarse texture, satiny or silky luster,
straight and often roey grain, spicy odor,
excellent working qualities.
Cinnamomum S - light brown, H - pinkish w/ darker 047 Moderately — —
elongatum stripes, moderately soft and strong, Durable
lorie kangl, lorie ti | straight to irregular and tightly interlocked
ey grain, medium texture, medium to high
luster.
Cinnamomum S - light brown, slightly soft. — — — —
verum
kangl
Citharexylum S/H - light brown; hard. — — — —
caudatum
kafe mawon, kafe
sovaj .
Citharexylum S/H - ivory to light tan; close-grained, 0.65-0.95 Durable — —
fruticosum hard, strong, sands to a fine finish.
grenad mawon,
kafe mawon,
madam klod
Citrus spp. S - whitish, H - light yellow, yellowish — — — —
chadek, sitwon, brown, light brown; hard and fine-grained,
zoranj - prominent growth rings.
Clusia clusiodes | S/H - light brown; hard. 0.90 — — —
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SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDEﬁ
GRAVITY (%) HARDNESS
(bs.)
Clusia minor S - whitish; soft. — — — —
bwa pal, figye
modi
Clusia rosea S - light reddish brown, H - reddish — — —_ —_
bwa pal, figye brown; hard, strong, medium to fine
modi mawon texture, straight grain.
Coccoloba costata | S/H - whitish; slightly soft. — — — —
rezen
Coccoloba S - whitish or light brown, H - dark 0.80° — — —
diversifolia reddish brown; hard, strong, brittle.
mevis, rezen, rezen
bouzen
Coccoloba — 0.82-0.97 — — —
leoganensis
Coccoloba S/H - light brown; hard. — — — _
‘ microstachys
] Coccoloba S - whitish, H - reddish brown w/ pores 1.00-1.10 Durable — —
pubescens filled with dark gum; very hard.
| rezen gran fey
Coccoloba S - whitish; hard. 0.70 — — —_
swartzii
Coccoloba uvifera | S - light brown, H - reddish brown; hard, 0.70 — — —
rezen fe, rezen takes a fine polish.
lame
Coccoloba venosa | S/H - whitish; hard. — — — — ]
Cochlospermum | S/H - whitish to light brown; soft and —_ Perishable — — ‘
vitifolium spongy.
Cocos nucifera Outer 7.5-10 cm, very hard and heavy. 4-fold Nondurable — —
kokoye Center, softer and lighter, prone to sap decrease
stain discoloration. from cortex
to center
Coffea arabica S/H - whitish; hard, heavy and tough. — — — —
kafe )
Colubrina S - whitish or light brown, H - yellowish 0.55-0.82 Moderately — —
arborescens brown; hard. Durable
bwa ple, kapab
Colubrina S - light brown, H - dark brown; hard and 0.80 Moderately — —
elliptica strong. Durable
‘ bwa mabi
Comocladia spp. | S/H - light brown; hard. —_ — — —
breziyet, bwa
panydl
Conocarpus S - light brown, H - yellow brown; very 0.90-1.00 | Very Durable —_ —
erectus hard, strong, fine texture.
mang nwa
Cordia spp. S - grayish to yellowish, H - reddish 0.52-0.78+ Vefy R-40 2,200 -
(dark-wooded) brown with black streaks and variegations; Durable T-74 Very Hard
bwa denn, ti soley | variable luster, mildly fragrant, fine to V-11.6
medium texture, variable grairr.
Cordia alba S/H - light brown; soft. - Nondurable — —
bwa chik R
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SPECIES ‘WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
{bs.)
Cordia alliodora *| S - light yellowish brown, straw color, H- | 0.40-0.52 Durable R-34 1,000
bwa soumi, chenn | yellowish to brown, streaked and T-7.1 Slightly Hard
kapawo variegated; high, rich and golden luster, "V-92
spicy scent, fine to coarse texture, straight
and shallow interlocked grain.
| Cordia collococca | S/H - whitish brown; soft. — — — —
twa pye
Cordia sebestena | S - light brown, H - dark brown,; fine 0.70 — — —
kokeliko, ti soley | texture.
Cordia sulcata S/H - light brown; soft, easily worked. 0.60 Nondurable — —
paresol
Crescentia cujete | S - pinkish to reddish brown, H - light 0.50-0.80 - — —
kalbas brown; hard.
‘ Crossopetalum S - light brown,; hard. — — - —
rhacoma
sewal
Cupania S/H - light brown; hard. 0.40 — — —
americana
satanye, twazokot )
Cupressus S - whitish to pale yellowish and pinkish | 0.40-0.52 Moderately V-80 460
lusitanica brown, H - yellowish or pinkish brown; Durable Very Soft
sipreé high luster, fragrant, fine and uniform , ’
texture, straight to irregular grain, soft. .
Cynometra S - whitish; hard. ' — — — —
portoricensis
Cyrilla .- S - light brown, H - dark reddish brown; 0.53 — — —
racemiflora fine texture, heavily interlocked grain,
prominent growth rings.
Dalbergia sisoo | S - white to pale brownish white, H - 0.78-0.83 | Very Durable — —
golden brown to dark brown w/ darker
streaks; very hard and strong, medium
coarse texture, close and interlocked
grain.
Delonix regia S - light yellow, H - yellowish brown to 0.80 — — —
flambwayan light brown; soft, coarse grain, weak,
brittle.
Dendropanax S/H - cream colored to grayish yellow; 0.40-0.52 Perishable R-5.1 725
arboreus low to medium luster, no odor, medium T-83 Soft
bwa néges and uniform texture, straight grain. V-138
Dendrosicus H - light brown or pinkish w/ orange — — — —
latifolius tinge; hard.
kalbas zombi
Diospyros spp. S - pale red brown, H- jet black or black 0.60-0.80 | Very Durable R-55 3,220
bwa raid, ebenn brown or streaked; very fine texture, T-6.5 Very Hard
straight to slightly interlocked grain, takes
a fine polish, irritating sawdust.
Ditta myricoides | S - light brown; hard, fine texture. — — — —
Dodonaea viscosa | S - light brown, H - dark brown; hard. L — —_ —
mang ti fey )
Drypetes spp. S/H - white to light brown; hard. — — — —
bwa kotlet, labou
kochon
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bwa mit

SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(bs.)

Drypetes S - light brown or yellowish, H - dark — — — —
lateriflora brown; hard, brittle, fine texture.

bwa kotlet

Duranta repens S/H - light brown; hard. — — — —
bwa jambet, mayi
‘ bouyi '

Enterolobium S - whitish, H - reddish-brown; pungent 0.34-0.65 | Nondurable R-20 520
cyclocarpum dust, coarse texture, interlocked, ribbon T-52 Soft
bwa tanis wouj grain, good luster. V-12

Erithalis fruticosa | H - light brown w/ dark streaks; very hard, — Durable — —

fine textures, resinous.

Erythrina S/H - whitish; soft and weak. 0.30 — — —
berteroana

brikal

Erythrina S/H - whitish; soft and weak. — — — —
crista-galli

Erythrina S/H - whitish; soft. -— Perishable —_ —
poeppigiana

bwa motel

Erythrina S/H - light brown; soft. — — — —
variegata *

baton sosiye

Erythroxylum S - light brown, H - rich reddish brown or — Very Durable — —
areolatum chocolate brown w/ oily appearance; very

arabo, nago, papelit | fine grain, very hard, strong.

Erythroxylum S/H - whitish to light brown; hard. — — — —
rotundifolium

Eucalyptus S/H - light red to pinkish brown; close — Durable — —
camaldulensis texture, interlocked to wavy grain, hard,

kaliptis tends to warp on drying.

Eucalyptus S - grayish white, H - pale yellow brown; | 0.67-0.80 | Moderately R-8.0 1,540-2,580
globulus low luster, odorless, coarse texture, Durable T-120 Hard
kaliptis interlocked grain. i

Eugenia axillaris | S - light brown, H - brown, tinged w/ red; — — — —
meriz hard, fine texture, strong.

Eugenia biflora S - light brown; hard. — — — —
Eugenia confusa | S/H - light brown; hard. — Durable — —
Eugenia S - light brown; hard and strong. — — — —
domingensis

brinydl, bwa

kayman

Eugenia foetida S - light brown, H - dark reddish brown; —_ — —_ —_
bwa ti fey hard, fined-grained.

Eugenia S/H - light brown; hard. — - — —
monticola

bwa dinn ti fey, ti

bwa denn

Eugenia S - light reddish brown, H - reddish 1.30 — — —
pseudopsidium brown; hard.

Eugenia rhombea | S/H - light brown; very hard. — Nondurable — —
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WOOD CHARACTERISTICS

SPECIES SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(bs.)
Euphorbia spp. S - whitish; very soft. — — — —
gad mezon,
kandelab
| Exostema S - yellow, H - light brown with yellow 0.98-1.13 Durable — —
caribaeum streaks; hard and strong, resinous.
kenkena peyi, .
Kininn
Exostema S/H - light brown; hard. — — — -
ellipticum
Exothea S - whitish to light brown, H - reddish — — — —
paniculata brown; hard, fine texture, takes a fine
bwa koulév, bwa polish.
milét, kenep
mawon
Faramea - S/H - light brown or yellow; hard, takes a — — — —
occidentalis good polish.
Ficus citrifolia S - whitish, H - light brown; soft, tough 0.40 Nondurable — —
’ and strong.
Ficus elastica 'S - whitish; moderately hard. — — — —
kawotchou .
Ficus microcarpa | 'S - whitish, H - light brown; hard, distinct 0.50 Nondurable — —
growth rings.
Ficus trigonata S - whitish,; soft. — — — —
figye wouj
Genipa americana | S - cream-colored, H - light yellowish 0.52-0.66 Perishable R-46 1410
var. caruto brown; medium luster, no odor, fine T-9.1 Hard
jinpa texture, straight to irregular grain, V-135
attractive striped figure.
Gesneria spp. S/H - light brown, hard. — — — —_
Gliricidia sepium | S - light brown, H - dark to reddish 0.47-0.75 Moderately — —
lila etranje, piyon | brown; hard and strong, coarse texture, Durable
irregular grain, not easily worked, takes a
good polish.
Gmelina arborea | S/H - pale straw yellow; lustrous, coarse 0.40-0.52 Moderately R-24 525-720
melina texture, interlocked to wavy grain, easy to Durable T-49 Soft .
work, finishes smoothly. V-88
Gomidesia S/H - light brown; hard. —_ — — —_
lindeniana :
Grevillea robusta | S - cream colored, H - yellow brown; 0.40-0.52 Moderately R-27 840
grevilya lustrous, odorless, medium to coarse Durable T-7.7 Soft
texture, straight to wavy grain, prominent ’
figure, works well.
Guaiacum spp. S - pale yellow or cream-colored, H - dark | 0.89-1.30 Very — 4,500
gayak greenish brown to black; slight scent, Durable Extremely
resinous, very fine uniform texture, Hard
interlocked grain.
Guapira discolor |S - light brown; soft. — — — —
Guapira fragrans | S - whitish; soft. — — — —
Guapira obtusata | S/H - light brown with darker streaks; — — — —
bwa kasav silveés | hard.
Guarea spp. S - whitish to pink, H- pinkish to deep 0.40-0.65 Durable R-34 800-1,330
bwa wouj reddish brown; low luster, mildly fragrant, T-7.0 Slightly Hard
medium texture, straight grain, brittle. V-112
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texture, interlocked grain.

V-172

. SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
. GRAVITY (%) HARDNESS
(bs.)
Guatteria blainii | S - light brown or whitish; hard. 0.80 — — —_
bwa nwa
Guazuma S - light brown, H - pinkish to brownish; 0.50 Nondurable —_ - —
ulmifolia moderately soft, easily worked. -
bwa dom
Guettarda spp. S/H - light brown; hard, fine texture. 0.80-0.83 — — —
kal nwa .
Gymindia latifolia | S/H - light brown; hard. — — — —_
Gymnanthes S - whitish or yellowish, H - light olive, 1.10 Durable — —
lucida streaked w/ dark brown; very fine grain,
bwa mabre very hard, takes a fine polish.
Haematoxylon Similar to H. campechianum 0.71-0.90 — — —
brasiletto
kampech )
Haematoxylon S - whitish to straw-colored, H - bright 0.54-0.95 | Very Durable — —
campechianum orange-red; medium to fine texture, odor
kampech of violets, irregular grain, brittle, strong
and hard, takes a fine polish.
Haenianthus S/H - light brown; hard. — — — —
salicifolius
Hamelia patens | S/H - light brown; hard. — — — -
f12 koray, koray
wouj
Helicteres S/H - yellowish; hard. — — — —
Jamaicensis
bwa dom, jeson,
koton rat
Henriettea H - light yellowish brown; hard. — — — —
fascicularis
ti grenn
Hernandia sonora | S/H - grayish white w/ faint olive streaks, 0.29 Perishable — —
- firm, soft, easily worked. '
Hevea brasiliensis | S /H - light brown with pinkish tinge; low | 0.40-0.52 Perishable R-23 —
kawotchou luster, sour smell, coarse and even T-5.1
texture, straight grain, prone to sap stain
discoloration. ”
Hibiscus elatus S - white, H - grayish-brown or olive, 0.52-0.65 Durable — —
maho ble variegated with shades of purple or
metallic blue; dull luster, no odor,
medium texture, straight grain.
Hibiscus tiliaceus | S - whitish, H - dark greenish brown; 0.60 Durable — —
gran maho, maho | moderately soft and porous. ’
fran .
Hippomane S - light brown or yellowish, H - dark 0.50 Moderately — —
mancinella brown; hard, strong, takes a good polish. Durable
mancheni,
manseniye
Hirtella triandra | S/H - light brown; hard. — — — —
Homalium S - golden yellow, H - grayish-brown to 0.77 Moderately R-70 2,050
racemosum reddish-brown w/ darker streaks and Durable T-9.6 Very Hard
patches, hard, moderately strong, fine
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SPECIES ‘WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(Ibs.)
: [ Hura crepitans S - yellowish white, H - pale yellowish 0.26-0.40 | Nondurable to R-27 550
rabi, sabliye brown or olive gray; high luster, no odor, Perishable T-45 Soft
fine to medium texture, straight to V-73 -
interlocked grain, brittle.
Hyeronima spp. S - pinkish white to light brown, H - light | 0.52-0.78 Very R-54 1,700
reddish brown to dark red; low luster, no Durable T-11.7 Very Hard
odor, coarse texture, interlocked grain, ’ . V-17.0
distinctive markings on tangential cuts,
finishes well and takes a good polish.
Hymenaea S - white, gray or pinkish, H - salmonred | 0.71-0.82 Very R-45 2,350-3,290
courbaril to orange brown w/ blackish streaks; Durable T-85 Very Hard
koubari, pwa golden luster, no odor, medium to coarse V-127
konfiti texture, interlocked grain, strong and
tough.
Hypelate trifoliata | H - dark brown; hard. — Durable — —
chandel mawon
Ilex spp. S - whitish, H - light brown; hard, fine 0.77 — — —
" 'wou texture, tough, easily worked.
Inga fagifolia S - whitish, H - pale reddish brown, 0.62 Nondurable — —
streaked; moderately hard, coarse texture,
strong and tough.
Inga fastuosa H - light brown; hard. — — — —
Inga vera spp. S - whitish, H - pale to golden brown, 0.57-0.75 Nondurable — —
vera streaked; moderately hard, strong and :
pwa dou, sikren tough.
Ixora ferrea S - light brown; hard, strong and tough. — — — —
Jacaranda S - light brown; soft. — — — —
mimosifolia
jakaranda
Jacquinia spp. S/H - yellowish or light brown; hard. — — — —
bwa bande, bwa '
kasav
Jatropha spp. S/H - white to light brown; soft and — — — —
fey medsen, papay | spongy.
sovaj
Juglans S - whitish, H - chocolate brown with 0.40-0.52 — R-28 —
Jamaicensis purplish cast; high luster, mild odor, T-5.5
‘| nogal coarse texture, straight to irregular grain.
Krugiodendron S - light brown, H - orange brown to dark | 0.96-1.04 | Very Durable — —
ferreum brown, streaked; very hard, fine texture. '
bwa fe&
Laetia procera S/H - light yellow to orange; soft. 0.75 — — —
Lagerstroemia S - light yellow brown to grayish white, H 0.55 Moderately R-44 1,055
speciosa - light red to reddish brown; fine to Durable T-6.8 Hard
moderately coarse texture, lustrous, V-127
straight to wavy grain, works well, takes a
good polish )
Laguncularia S - light brown, H - yellowish to dark 0.60-0.80 | Nondurable — —
racemosa greenish brown; moderately fine texture.
. | mang blan
Leucaena S - pale yellow, H - light yellowish to 0.50-0.79 | Nondurable — —
leucocephala reddish brown; close-grained, easily N
subsp. glabrata worked, strong.
lisina ’

c.45-0. 88
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bwa grenn, bwa
grenn nwa

strong, fine texture, irregular and
interlocked grain, foul odor.

SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(bs.)
Leucaena S - light yellow, H - yellow brown to dark 0.70 — — —
leucocephala brown; hard.
subsp.
leucocephala
delen, madlenn
Licaria triandra | S - light yellowish brown, H - yellowish 0.68-0.96 | Very Durable R-54 2,900
lorie jon brown to coffee brown with a tinge of red . T-79 Very Hard
or violet; moderate luster, fragrant, fine to V-125
medium texture, straight to slightly
interlocked grain, strong. :
Lonchocarpus S - yellowish sapwood, H - yellowish 0.62-0.76 Durable R-39 2,700
spp. brown to dark reddish brown; low to T-82 Very Hard
bwa dano, bwa medium luster, no odor, straight to V-130
kayman irregular or interlocked grain, striped with
. laminations of lighter color.
Lyonia rubiginosa | S/H - light yellow. — — —_ _
Lysiloma sabicu | S - white, H - lustrous brown with 0.52-0.65 Very R-27 1,400
tabéno coppery or purplish tinge; no odor, . Durable T-72 Hard
medium texture, straight to roey grain, V-95
takes a high polish, easy to work.
Magnolia spp. S - white to light greenish brown, H - olive | 0.40-0.70 Durable R-3.6 1,090
green to greenish brown, often streaked w/ T-70 Slightly Hard
purple or dark brown; low to moderate V-11.2
luster, spicy fragrance, fine and uniform
texture, straight to interlocked grain.
Mammea S - light brown, H - reddish brown; 0.62 Moderately — —
americana medium texture, irregular and interlocked Durable
zabriko grain, flecked w/ dark, oily exudations.
Mangifera indica | S/H - light brown with black streaks; 0.45-0.58 | Nondurable R-3.0 1,000 °
mango lustrous, odorless, fine to coarse texture, T-49 Slightly Hard
: interlocked to straight grain, easy to work, V-73
torn grain common, finishes and polishes.
well. o
Manilkara H - reddish; hard and strong. — Durable — —
albescens '
bwa wil, sapoti
mawon
Manilkara S - whitish to pale brown, H - reddish 0.85 Very Durable R-63 3,190
bidentata brown; attractive, resembles mahogany, T-94 Extremely
sapoti, sapoti nwa | very strong and hard, low to medium V-169 Hard
luster, no odor, fine and uniform texture,
straight to wavy or interlocked grain.
Manilkara H - dark reddish; hard. — — — —
Jaimiqui ssp.
haitensis .
Manilkara zapota | H - dark red; very hard, strong and tough. — Durable — —
sapoti )
Margaritaria S - light brown, H - brownish or pinkish. 0.90 — — —
nobilis
Mastichodendron | S - yellowish, H - yellowish to orange; 0.90 Durable — —
foetidissimum hard and strong.
akoma, koma .
Matayba S - light brown, H - uniform pinkish to 0.70 Nondurable — —
domingensis reddish brown; very hard, attractive,
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SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
E GRAVITY ’ (%) HARDNESS
(1bs.)
Maytenus spp. S - whitish, H - light reddish brown; low 0.64-0.77 Nondurable R-46 2,240
bwa foumi, kajou | luster, no odor, very fine and uniform T-89 Very Hard
sovaj, rezen texture, interlocked or irregular grain,
mawon satisfactory working qualities.
Mecranium H - light brown; hard. — — — —
‘amygdalinum
bwa pijon
Melaleuca S - yellowish, H - pink to reddish brown; 0.65 Durable R-40 —
quiquenervia moderately hard, fine to medium texture, T-9.5
melalika interlocked grain, tough, silica dulls tools, V-16.2
takes a fine polish. L
Melia azedarach | S - yellowish white, H - reddish brown; 0.40-0.52 1 Durable R-5.0 —
lila lustrous, odorless, coarse and uneven T-8.5
texture, straight grain, works easy, takes a V-135
good polish. )
Melicoccus S - light brown, H - light brown; pale — Nondurable — —
bijugatus yellow gray, fairly hard.
kenep |
Meliosma S - light brown, H - light brown w/ darker 042 Nondurable — — W
herbertii streaks and orange tinge; coarse texture,
straight to interlocked grain, faint growth
rings, difficult to work.
Metopium S - yellowish to light brown, H - dark e Durable — —
toxiferum brown, streaked w/ red; hard wood takes a -
bwa milat fine polish, easily worked.
Miconia spp. S/H - whitish to light brown; hard. — — — —
makrio, twazokot
Micropholis spp. | 'S - light yellow to gray, H - yellow to gray | 0.52-0.78 Moderately R-58 1,490
sapoti brown with pinkish tinge or ’ Durable T-85 Hard
yellowish-green hue; medium luster, fine V-143
to medium texture, straight grain, takes a
high polish, difficult to saw w/ high silica
content.
| Mimosa scabrella | S - pinkish, H - grayish rose; medium 0.45-0.67 — — —
texture, low luster, straight grain.
Morinda citrifolia | S - yellow brown; soft. — — — —
| bwa doule
[
Moringa oleifera | S - white to light brown; soft. — — — —
benzoliv :
Morisonia S/H - light brown; hard. — — — —
americana’ '
‘| Morus nigra S/H - light brown; soft. — — — —
i :
Mouriri S/H - yellowish; hard, fine texture. — — — —
domingensis
komiye !
Muntingia S - whitish brown, H - pale brown; —_ Nondurable — —
calabura medium texture, irregular grain, very
bwa swa mawon easily worked.
Murraya S - light yellow, H - light brown; hard, — — — —
paniculata fine texture.
mit
Myrcia citrifolia | S/H - light brown; hard. — — — —
bwa damou, maggt, ’
malaget
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less streaked.

SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE f JANKA SIDE
GRAVITY (%) HARDNESS
(lbs.)
Myrcia deflexa S - whitish, H - reddish; hard and strong. 0.80 — — —
Myrcia leptoclada | S/H - light brown; very hard, fine texture. — Durable — —
Myrcia splendens | S - light brown, H - reddish brown; hard. — — — —
Myrica cerifera S - whitish, H - light brown; slightly hard. —_ — — —_
kang! abey, kanel
dous
Myristiba fragrans | S - light brown, H - light reddish brownto | 0.45-0.60 | - Nondurable R-46 1,020
nwa miskad olive gray; fine to slightly coarse texutre, T-6.9 Slightly Hard
straight grain, lustrous, easy to work. V-124 J
Myrospermum Hard, heavy. — Very Durable - — — ‘
frutescens [
Myroxylon S - white, H - deep red or purplish; 0.74-0.81 | Very Durable R-38 2,200 ‘
balsamum medium to high luster, spicy scent, ’ T-62 Very Hard
medium texture, interlocked grain. V-100 J
Mpyrsine coriacea |S - whitish w/ prominent white rays; hard. 0.70 — — — ‘
bwa pldom, mang ‘
Myrsine S/H - light brown; hard, strong. ' —_ — — — T
guianensis
foy kangl
Neolaugeria S/H - light brown; hard. 0.80 — — —
resinosa
Nerium oleander | S/H - whitish yellow; slightly hard and 0.60 — — —
lorie wdz brittle.
Ochroma S - oatmeal with yellowish hue, H - pale 0.22-0.26 Perishable R-30 75-100
pyramidale brown or reddish tinged; high luster, no T-7.6 Extremely
koton swa, odor, medium to coarse texture, straight V-108 Soft
mahodém grain, velvety feel, soft and weak, prone
to sap stain discoloration. '
Ocotea coriacea | S - light brown, H - dark brown. — — — —
lorie blan .
Ocotea floribunda | H - rose white; easily worked. — — — —_
lorie piant
Ocotea globosa H - light brown. —_ — — —
lorie gran fey
Ocotea leucoxylon | S - pale yellowish brown to cream, H - 0.45 Nondurable — —
doliv, lorie blan, | light golden brown without figure;
lorie gép, lorie moderately soft and strong, easily worked.
wdz,
Ocotea S - gray, H - yellowish to golden brown; 045 — — —_
membranacea moderately soft and strong, straight to
lorie jon wavy grain, medium texture, medium
luster.
QOcotea S - whitish; hard. — — — —
nemodaphne
| Ocotea patens | H-light brown; hard. — — — —
Ocotea sintenisii | S - light yellow, H - pale greenish to 0.55 Moderately — —
yellow; moderately soft, satiny luster, Durable
medium texture, interlocked or straight
grain.
Ormosia krugii S - yellowish, H - pinkish to reddish 0.40-0.78 Perishable R-36 1,000-1,570
bwa nannon brown, streaked; medium luster, no odor, T-74 Hard
coarse texture, irregular grain, more or V-120
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often present.

resin content)

SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY ’ (%) HARDNESS
(bs.)
Ottoschulzia H - reddish; hard. — — — —
rhodoxylon -
Oxandra S - pale yellow; medium luster, no odor, 0.81 Nondurable “R-62 2,830
lanceolata very fine texture, straight grain, T-96 Very Hard
bwa lans moderately difficult to work, finishes V-154 .
smoothly. .
Pachira spp. S/H - whitish; soft. — — — —
kolorad
Palicourea spp. S/H - light brown; hard, light weight. — — — —
Parkinsonia S - yellowish, H - light or reddish brown; | 0.56-0.67 — — —
aculeata moderately hard, brittle.
madam yas
Peltophorum S - whitish; hard. -7 — — — —
pterocarpum -
Persea americana | S - gray or cream-colored, H - brown, 0.40-0.65 Nondurable R-48 860
zaboka reddish or pinkish; medium to high luster, T-9.5 Slightly Hard
no odor, medium to coarse texture, V-135
straight to irregular grain, brittle.
Persea krugii S - whitish; moderately soft. — — — —
pech mawon
Petitia S - light brown, H - attractive light to 0.66 Moderately — —
domingensis medium brown, variegated w/ darker Durable
bwa doti stripes; very hard, tough and strong, fine
. texture, straight, wavy or interlocked
grain.
Phyllanthus H - reddish brown; moderately hard, 0.6 Durable — —
acidus strong, tough and fibrous, takes a good
sibilinn polish.
'| Phyllostylon S - yellowish to nearly white, H - lemon 0.65-0.92 — — —
brasiliense yellow, sometimes with dark streaks; no
bwa blan odor, fine and uniform texture, straight to
irregular grain, takes a high polish, not
difficult to work.
Picramnia S - whitish; hard. — — — —
pentandra
bwa ti gason
Picrasma excelsa | S/H - whitish yellow; soft. — — — —
fwenn, gori fwenn
Pictetia aculeata | S - light brown, H - dark brown; 0.8 Durable — —
gratgal extremely hard.
Pictetia spinifolia | S - light brown, H - dark brown. 0.97-1.31 Durable — —
galgal :
Pilocarpus S - light brown; hard. — - — —
racemosus
Pimenta racemosa | S - light brown, H - brownish red or 0.90 Durable — —
bwa denn franse, . | blackish and mottled; very hard, strong,
klou jirdf tough. :
Pinus caribaea S - light brown, H - golden to red brown; | 0.26-0.78 Moderately R-63 1,120-1,240
bwa pen medium luster, resinous odor, coarse : Durable T-78 Moderately
texture, straight grain, compression wood (depends on V-129 Hard
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WOOD CHARACTERISTICS

occidentalis
lamandye gran fey

reddish brown; very hard, medium to
coarse texture, tough and strong.

SPECIES SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(Ibs.)
Pinus occidentalis | S - light yellow, H - pale yellow to golden | 0.58-0.76 — — —
bwa pen or reddish brown; strong resinous odor,
medium to coarse texture, heavy deposits
of resin.
Piper aduncum S/H - whitish; hard. — — — _
bwa majo, siwo
Piper SH - thl brown; soft. — — — —
tuberculatum
Piptadenia S - whitish to light brown, H - reddish 0.52-0.80 Moderately | R-4.4 1,550-1,680
peregrina brown to dark brown; high luster, no odor, Durable -T-64-15 Hard
bwa ekos, bwa fine to medium texture, straight to V-9.0-11.6
kayman irregular grain, tends to tear when planing :
irregular grain.
Pisonia albida S - whitish or yellowish, H - yellowish; — — — —
coarse texture, moderately soft, silvery
gum in the pores.
Pisonia rotundata | S/H - whitish; soft, porous. 0.50 Nondurable — —
Pithecellobium S - whitish, H - reddish brown to dark red; 0.70 Durable — —
arboreum streaked and figured, takes a fine polish,
bwa kolye, pwazon | strong.
lasingt .
Pithecellobium — 091-1.12 — — —
circinale
kampech mawon
Pithecellobium S - yellowish, H - yellowish or reddish 0.58-0.69 Durable — —
dulce brown; moderately soft, strong, brittle,
’ takes a high polish, not easily worked.
Pithecellobium | H - light brown; hard. — — _ _
unguis-cati
Pleodendron spp. | S/H - nearly white; hard. — — — —
Plumeria spp. S/H - light brown; slightly hard. — — — —
franjipani
Podocarpus spp. | S/H - pale yellow to yellowish brown; 0.26-0.65 Nondurable R-26 710-760
bwa liben somewhat lustrous, no odor, fine texture, T-64 Soft
) straight to slightly interlocked grain. V-98
Pouteria H - reddish; hard. — — — —_
dictyoneura ssp.
fuertesii
karakole
Pouteria S - light brown, H - reddish brown; very — —_— — —
multiflora hard, strong, fine texture, straight grain,
| indistinct growth rings. .
Pouteria sapota | H - light reddish or brown; moderately 0.60 Moderately — —
jon def hard and strong. Durable
Prosopis juliflora | S - light yellow, H - yellowish to dark 0.80 Moderately — —
bayawonn, brown; moderately hard, tough and strong. Durable
gwatapana
Prunus myrtifolia | S - light brown, H - light red; hard. — — — —
lamandye ti fey . .
Prunus S - light yellowish brown, H - dark 0.90-1.05 — — —
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to sap stain discoloration.

SPECIES WOOD CHARACTERISTICS - SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(bs.)
Pseudolmedia S - grayish or pinkish brown, H - reddish — Nondurable . — —
spuria brown; very hard, medium coarse texture, ’
bwa meriz, long variable grain, tough and strong.
bab )
Psidium guajava | S - light brown, H - brown or reddish; 0.80 — — —
gwayav hard and strong. '
Psychotria spp. S/H - whitish to light yellow or brown; — — — —
hard, brittle.
Pterocarpus S - yellowish to whitish, H - dark brown 0.65-0.78 Very R-39 1,380
officinalis or purplish; medium luster, no odor, Durable T-6.8 Hard
bwa nago, bwa pal | medium to coarse texture, straight to V-10.8
irregular grain.
Quararibea S - whitish; hard. — — — —
turbinata
Randia aculeata | S/H - light brown; hard. — — — -
krok chen
Rauvolfia nitida | S - light brown, H - clear yellow; hard. — — — —_
bwa lét femel
Reynosia uncinata | S/H - light brown; hard. — — — —
briydl, bwa ebenn,
bwa f&é mawon,
galgal
Rheedia spp. S - light brown, H - dark yellowish-, 0.65-0.78 .| Durable to R-40 ] —
bwa diou, zabriko | grayish- or pinkish-brown; low to medium Nondurable T-14.0
luster, no odor, fine to coarse texture, V-162
straight to irregular or roey grain, Very high
sometimes specked with resinous .
exudations.
Rhizophora S - yellowish, grayish or pinkish, H - dark 0.89 Durable R-5.0 2,760
mangle red to reddish brown; low luster, no odor, T-107 Very Hard
mang chandel, fine to medium texture, straight to V-143
mang nwa, mang | irregular grain.
wouj
‘ Ricinus communis | S/H - whitish; soft. — — — —
maskriti : :
Rochefortia S - light brown, H - dark brown; hard. — — — —
acanthophora
ebenn, gratgal-
Rondeletia spp. S/H - light brown; hard. — — — —
Roystonea Outer stem - gray, odorless, very coarse — Moderately — —
borinquena texture, straight grain. Planks can be Durable
palmis planed and sanded smooth. :
Sambucus S/H - light brown; soft. — — — —
simpsonii
siwo ‘
Sapindus S - whitish, H - yellow or light brown; 0.80 -Nondurable — —
saponaria hard, coarse texture.
savonedt, savoneét
peyi
Sapium spp. S/H - whitish, yellowish or light brown; 0.38-0.52 Perishable R-33 700
‘| bwa brilan, bwa &t | low luster, odorless, medium texture, T-66 Soft
straight to slightly interlocked grain, prone V-92




202 Wood Properties

monosperma

hard, strong.

SPECIES ‘WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(bs.)
Schaefferia H - light brown to yellow, hard, fine — — — —
frutescens texture,
bwa kapab, ti gason
Schefflera S/H - pale brownish color; medium luster, | 0.36-0.54 Perishable R-59 665-915
morototoni no odor, fine to medium texture, straight T-9.2 Soft
bwa kano grain, brittle. V-148
Securinega S/H - light brown; hard, fine texture. — — — —
acidoton ’
Senna atomaria | S - yellow, H - dark brown, hard. 0.57-0.85 — — —
bwa kabrit
Senna polyphylla | S/H - light brown; hard. — — — —
var. montis-christi .
Senna siamea S - whitish to light brown, H - dark brown | 0.57-0.83 Durable — —
| kasya to nearly black, streaked; moderately hard.
Senna spectabilis | S - whitish, H - brown; hard. — Durable — —
kas mawon
Simarouba spp. S/H - whitish or straw colored w/ 0.34-041 | Nondurable R-23 440
bwa blan, fwenn occasional oil streaks; high luster, T-50 Soft
odorless, uniform and medium texture, V-80
straight grain.
Sloanea S - whitish; hard. — — — —
amygdalina
bwa kdk, chapo
kare
Sloanea S - yellowish brown, H - multicolored, 0.80 Durable — -
berteriana from yellow brown to pinkish brown and
dark brown w/ streaks; hard, strong,
medium texture, irregular grain,
prominent growth rings.
Solanum S/H - whitish to light brown; hard. — — — —
antillarum ,
Solanum S/H - light brown; hard. — — — —
erianthum :
amourét mawon,
tabak mawon
Solanum rugosum | S/H - whitish; soft and brittle. — — — —
Solanum torvum | S/H - whitish to pale yellow; soft. — — — —
amourgt R
Spathodea S - whitish; soft. — — — —
campanulata .
motel etranje
Spondias dulcis | S - whitish to light yellow, H - light — Nondurable — —
wob, pdm site brown; moderately soft.
Spondias mombin | S/H - cream or buff colored; medium 0.26-0.40 | Perishable R-27 335-510
monben luster, odorless, medium to coarse texture, T-4.7 Soft
straight to irregular grain, sticky resin. V-75
Spondias S/H - whitish; soft and brittle. — — — —
purpurea
siwel
Stahlia S - light brown, H - dark brown; very — Durable — —
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SPECIES WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
(lbs.)
Sterculia apetala | S - yellowish, H - yellowish, reddish or 0.26-0.40 Perishable R-37 270-530
pistach light brown; coarse texture, medium | T-83 Soft
luster, straight to irregular grain, spongy, V-11.8
prone to sap stain discoloration, easy to
work. :
Suriana maritima | S - light red, H - dark red or reddish — Moderately — —
krist marinn brown; hard and strong, fine texture. Durable
Swietenia S - yellow to white, H - light reddish 0.48-0.60 Durable R-3.0 770-970
macrophylla brown; golden luster, odorless, fine to T-4.1 Slightly Hard
kajou etranje, coarse texture, straight, roey, wavy or V-78
kajou venezwela | curly grain, attractive figure; easy to work,
' takes a fine polish. '
Swietenia S - yellow to white, H - yellowish-red to 0.57-0.80 Durable -4.6 1,330
mahagoni deep reddish brown; high, silky and T-54 Moderately
kajou peyi golden luster, odorless, fine texture, V-69 . Had
straight, roey, curly or wavy grain,
attractive figure, strong.
Symphonia S - whitish, H - yellowish-, grayish- or 0.52-0.65 Durable R-5.7 1,120
globulifera greenish brown; variable, medium luster, T-9.7 Slightly Hard
bwa kochon odorless, coarse texture, straight to V-15.6
irregular grain, mealy appearance, high
silica content, easy to work.
Syzygium jambos | S/H - brown; hard, close-grained. - ) 0.70 Nondurable — —
pom wodz
Syzygium S - light brown; hard and tough, tends to — — —_ —
malaccense warp, difficult to work. - -
pom malezi . . )
Tabebuia spp. S/H - light brown to golden; low to 0.52-0.65 | Moderately to R-36 960
bwa nago, sip .| medium luster, odorless, medium to Very Durable T-6.1 Soft
coarse texture, straight to roey grain, V-95
finishes well.
Tabernaemontana | S - whitish brown; medium hard, fine — — — —
citrifolia texture.
bwa let mal
Tamarindus S - light yellow, H - dark purplish brown; | 0.80-0.90 Durable — —
indica very hard and strong, takes a fine polish.
tamarenn .
Tecoma stans S - light brown; hard. — — — —
chevalye
Tectona grandis | S - pale yellowish, H - dark yellow to 0.52-0.65 Very R-25 1,000-1,155
Rk golden brown; scented, fine to medium Durable T-5.8 Moderately
texture, straight or wavy grain, high silica vV-10 Hard
content, oily feel, works easily, finishes
smoothly.
Terminalia S - light brick red, H - brick red to reddish | 0.45-0.58 Perishable R-45 —
catappa brown; lustrous, odorless, medium to T-57
zamann coarse texture, interlocked and irregular .V-103
grain, torn grain common, works easily.
Ternstroemia S/H - light brown; hard. — — — —
peduncularis
bwa denn mawon
Tetragastris spp. | S - yellowish-brown, H - orange brown w/ | 0.63-0.78 - Durable R-44 1,770-2,170
bwa kochon darker streaks; medium to high luster, T-8.5 Hard
fragrant, fine texture, irregular to roey V-139

grain, high silica content.

Tetrazygia spp.

S - light brown; hard.
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bwa pine

takes a good polish.

SPECIES | WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
’ GRAVITY (%) | HARDNESS
(bs.)
Theobroma cacao | S/H - light brown; hard. — — —_ —_
subsp. cacao
kakawo
Thespesia S - light brown, H - chocolate brown; —_ Durable _ — —_
populnea moderately soft, takes a fine polish.
fey dayiti, gran
maho, motel debou |
Thevetia S/H - brownish gray; hard, fine texture, —_ — — —
peruviana easily worked.
bwa sézisman
Thrinax morrisii | Hard and lightweight, soft pith toward — — — —
latanye lame center.
Torralbasia S/H - yellowish; hard, fine texture. —_ - — —
cunefolia '
Trema S/H - light brown; soft. — — — —
lamarckiana
maho piman
Trema micrantha | S/H - light brown; soft and weak. 0.40 — — —
‘ bwa swa
Trichilia hirta- S - light brown to creamy white, H - 0.50 Durable — —
monben bata reddish brown w/ darker veins; medium
luster, fine texture, straight grain, easy to
work, fine sanding qualities.
Trophis racemosa | S - creamy to yellowish, H - light to dark 0.42-0.65 Perishable — 770
bwanéf,ramo ~ | brown; fairly lustrous, odorless, medium Soft
. texture, straight to irregular grain,
parenchyma markings.
Turpina S - whitish; hard and brittle. — — — —
occidentalis
Vitex divaricata | S - yellowish, grayish to pale brown, H - 0.52-0.62 Durable’ R-32 1,160
bwa leza olive to deep brown; low to high luster, T-64 Moderately
odorless, fine to moderately coarse V-104 Hard
texture, straight to irregular grain, well
defined growth rings, high silica content,
easy to work, takes a fine polish.
Weinmannia S - whitish, H - reddish brown; hard. — — —_ —_
pinnata
Ximenia S - yellow, H - reddish brown or orange; 0.95 — — —
americana very hard, fine texture, slightly fragrant,
krok, makabi easy to work, takes a fine polish.
Xylosma spp. S - whitish to light brown; hard. — — — —
pikan woz . :
Zanthoxylum S - whitish to light yellow, H - yellowish- 0.65-0.90 | Nondurable — —
flavum brown; very hard, high, satiny luster,
bwa pine coconut scent, fine and even texture,
interlocked or irregular grain, roey or
mottled figure, takes a fine polish.
Zanthoxylum S - whitish, H - cream to light yellowish 0.46-0.66 — —_ —
martinicense brown; moderately hard, straight to
pine blan irregular grain, good luster, easily worked.
Zanthoxylum S - light yellow, H - dark brown; very hard 0.76 — — —
monophyllum and tough, fine texture, growth rings,
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‘ SPECIES —I WOOD CHARACTERISTICS SPECIFIC | DURABILITY | SHRINKAGE | JANKA SIDE
GRAVITY (%) HARDNESS
L | ‘ (Ibs.)
Ziziphus spp. SIH - light brown or yellowish; hard. '0.90 — j — ] —
kmol | N | |

Table 19.2 Energy values for major fuelwood species of Hispaniola. Standard error of
the means is shown in parentheses. ‘

SPECIES HEAT OF COMBUSTION | HEAT OF COMBUSTION SITE AND
---OVEN-DRY--- ---14% MC--- SOURCE
(megajoules kg™) (megajoules kg™)
Acacia macracantha 19.574 (0.015) . 16.827 (0.013) Mao, Rep. Dom:,
zakasya pikan Maxwell (1985)
Acacia scleroxyla 19.899 (0.099) 17.107 (0.085) Mao, Rep. Dom.,
kandelon N Maxwell (1985)
Acacia tortuosa 16.215 (0.091) 13.939 (0.078) Cul-de-Sac, Haiti,
zakasya wouj Timyan (1988)
Acacia tortuosa 19.302 (0.022) 16.590 (0.022) Mao, Rep. Dom., -
zakasya wouj Maxwell (1985)
Amyris sp. 21.476 (0.094) 18.462 (0.081) Mao, Rep. Dom.,
bwa chandel . Maxwell (1985)
Azadirachta indica 19.69 (0.314) 16.923 (0.270) Cul-de-Sac, Haiti,
nim Timyan (1988)
Bursera simaruba 18.282 (0.152) 15.717 (0.131) Mao, Rep. Dom.,
gomye Maxwell (1985)
Caesalpinia coriaria 19.863 (0.124) 17.075 (0.107) Mao, Rep. Dom.,
divi divi Maxwell (1985)
Capparis sp. 20.114 (0.180) 17.291 (0.155) Mao, Rep. Dom.,
Maxwell (1985)
Capparis flexuosa 19.254 (0.082) 16.552 (0.070) . | Mao, Rep. Dom.,
bwa kaka .t Maxwell (1985)
Casearia guianensis 19.601 (0.027) 16.850 (0.023) Mao, Rep. Dom.,
kafe mawon - Maxwell (1985)-
Coccoloba leoganensis 19.489 (0.056) 16.754 (0.048) Mao, Rep. Dom.,
Mazwell (1985)
Eugenia foetida 19.909 (0.784) 17.115 (0.674) Cul-de-Sac, Haiti,
ti fey ’ Timyan (1988)
Exostema caribaeum 20.685 (0.104) 17.782 (0.089) Mao, Rep. Dom.,
kenkena peyi Maxwell (1985)
Guaiacum officinale 21.080 (0.731) 18.121 (0.628) Cul-de-Sac, Haiti,
gayak Timyan (1988)
Guaiacum officinale 21.170 (0.085) 18.199 (0.073) Mao, Rep. Dom.,
gayak Maxwell (1985)

Haematoxylon 17.891 (0.558) . 15.380 (0.480) Cul-de-Sac, Haiﬁ, _
campechianum Timyan (1988)
kampech

Krugiodendron ferreum 19.066 (0.100) 16.390 (0.086) Mao, Rep. Dom.,
bwafe - Maxwell (1985)
Leucaena leucocephala 18.142 (0.467) 15.596 (0.401) Cul-de-Sac, Haiti,
subsp. glabrata Timyan (1988)
lisina .

Maytenus buxifolia © 19.575 (0.067) 16.828 (0.058) Mao, Rep. Dom.,
bwa foumi Maxwell (1985)
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SPECIES HEAT OF COMBUSTION | HEAT OF COMBUSTION SITE AND
---OVEN-DRY--- ---14% MC—- SOURCE
(megajoules kg™) (megajoules kg™")
Phyllostylon brasiliensis 18.089 (0.342) 15.550 (0.294) Cul-de-Sac, Haiti,

bwa blan : Timyan (1988)
Phyllostylon brasiliensis 19.038 (0.119) 16.366 (0.102) Mao, Rep. Dom.,
bwa blan Maxwell (1985)
Pictetia spinifolia 20.610 (0.106) 17.717 (0.091) Mao, Rep. Dom.,
gratigal Maxwell (1985)
Pithecellobium circinale 19.447 (0.045) 16.718 (0.039) Mao, Rep. Dom.,
kampéch mawon Maxwell (1985)
Pithecellobium unguis-cati 19.050 (0.872) 16.376 (0.750) Cul-de-Sac, Haiti,
. Timyan (1988)
Prosopis juliflora 19.926 (0.014) . 17.130 (0.012) Cul-de-Sac, Haiti,
bayawonn ) Timyan (1988)
Prosopis juliflora 18.300 (0.097) 15.732 (0.083) Mao, Rep. Dom.,
bayawonn Maxwell (1985)
Senna atomaria 19.328 (0.415) 16.615 (0.357) Cul-de-Sac, Haiti,
bwa kabrit . Timyan (1988)
Senna atomaria 19.688 (0.094) 16.925 (0.081) Mao, Rep. Dom.,
bwa kabrit Maxwell (1985)
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Trees have provided a rich source of ingredients that Haitians and other people of
Hisponiola have used for centuries in their folk medicine. After Charles Plumier
published his Description des Plantes de I'Amérique in 1693, based in part on floristic
studies conducted in Haiti, two French doctors wrote on the utilization of medicinal
plants in Haiti: René Pouppée Desportes wrote Histoire des Maladies de Saint
Domingue in 1740 and E. Descourtilz wrote Flore Pittoresque et Médicinales des
Antilles in 1821. Recent ethnobotanical studies have been conducted on the medicinal
plants of Haiti, including those by Brutus and Pierre-Noel (1959, 1960, 1966), Léon
(1980), Weniger (1985), Weniger and Rouzier (1986), and Rouzier (1990). Studies
dealing with many of the same species present throughout the Caribbean and Latin
American include Ayensu (1981), Morton (1981), Nunez (1982), Tramil I (1984),
Darnault and Longuefosse (1985), Tramil II (1986), Joseph (1988), Seaforth (1988), .
Tramil IIT (1988), Ansel et al. (1989) and Liogier (1990).

The medicinal use of trees is an important part of Haitian cultural knowledge, and
its effectiveness must be reinforced by scientific study. At times there is concern, even
contempt, among Western medical researchers about traditional, local practices.
Precision in dosages of curative treatments is difficult. Some remedies have been
shown to contain toxic compounds; others fade into the universe of mysticism and
magic. Strict ethical guidelines in the application of treatments are rarely explicit.
However, the beauty of traditional medicines comes down to an issue of cultural
diversity and a deeper understanding of the rolé that plants play in the daily lives of -
people. Without this diversity, modern pharmaceutical science would not be what it is
today. Herbal remedies are locally available and foster a self-reliance among those
who can ill-afford the high costs of imported pharmaceuticals. Perhaps an art more
than a science, one of the most important contributions of folk medicine is that it adds
to our understanding of Haitian trees.

A list of trees that are commonly used for medicinal purposes in Haiti is provided
in Table 20.1 below. The table includes 76 families, 222 genera and 293 taxa. The
taxa are arranged alphabetically by species. The first column gives the scientific and
Creole names associated with the tree. The second column summarizes the ailments,
followed by the tree part and the principal method of application. Specific
prescriptions, such as dosage and frequency, are not given, as these are rarely
specified in the literature and can vary considerably among users according to recipe.
Moreover, the table does not rank the order of species importance as a medicinal
source for the ailments, though this work can be found for areas of Haiti studied by
Service Oecuménique d'Entraide since the 1980s. Many of the tree species invariably
are associated with specific treatments. Examples include the relief of sore throat with
Spondias purpurea or lowering of blood pressure with Terminalia catappa.

The genera that stand out in importance are important fruit trees — notably
Citrus (sweet and sour orange, key lime, and pummelo) and Annona (soursop, custard
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apple, and cherimoya). Citrus is most valued for its aromatic oil, the antiseptic
quality of its acidic juice, and the nutritive value of its fruit. It is here where the
distinction between a healthy diet and a prescriptive medicine becomes blurred. As
for the nonfood species, it is interesting to note how quickly exotic species such as
neem (Azadirachta indica) and Eucalyptus spp. have gained acceptance in local

medicine. One can only wonder about the process whereby peasant society accepts or
rejects the remedial powers of a tree species. '

Table 20.1 Summary of the medicinal uses of trees and shrubs found in Haiti.

SPECIES

MEDICINAL USES

Acacia farnesiana
zakasya jon

Fever, typhus: root bath, applied to rectum, or cooked root, taken orally. Tuberculosis: root
decoction, taken orally. Gangrene: root decoction, applied externally. Bladder infection: leaf
decoction, taken orally. Wound: dried, pulverized leaf, applied externally. Stomach ache:
flower tea, taken orally. Diarrhea, eye/throat infection: crushed fruit juice, taken orally.

Acacia macracantha
zakasya pikan

Fever: root and leaf drink, taken orally, or warm water bath. Gum disease: crushed leaf
mouthwash. Infected sore: root and leaf wash and compress. Dysentery, chronic diarrhea,
gangrene: leaf decoction, taken orally or applied.

Acacia scleroxyla
bwa savann, kandelon,
tandrakayou

Skin itch: wash with crushed leaves.

Adunsonia digitata
mapou etranje

Fever: fruit ljulp juice or macerated bark w/ wine drink. Diarrhea, bladder and kidney
infection: leaf, either decoction or prepared w/ food. Dysentery: dry, mealy pulp surrounding
the seed, eaten.

‘| Adenanthera pavonina
reglis

Migraine, headache: pulverized wood mixed w/ water, taken orally. Diarrhea, dysentery, )
tonsillitis: bark and leaf decoction, taken orally. CAUTION: Seeds are poisonous.

Albizia lebbeck
tcha tcha

Diarrhea: bark decoction w/ salt, taken orally. Snakebite, ulcer: pulverized bark, applied
externally. Flu, chest cold, cough, lung infection: flower syrup, taken orally. Asthma,
eczema: stem bark decoction, taken orally. Boils, skin eruptions: flower poultice. Eye
ailments: leaf and bark decoction, applied externally. CAUTION: Contains toxic heterocides
(Ansel et al., 1989). Usage not recommended (Rouzier, 1990).

Albizia saman
saman

Anxiety, nervousness: fruit decoction, taken orally. Constipation: leaf tea or infusion, taken
orally. Dysentery, hemorrhage: fruit ingested. Throat infection: chew seed.

Alchornea latifolia
bwa krapo, fey krapo, pwa
vach

Tuberculosis: flower, leaf and twig decoction, taken orally. Chest cold: leaf tea, taken orally.

f
‘Aleurite: fordii

nwazet

Leprosy: seed oil, applied externally.

Aleurites moluccana
nwazet

Purgative: seed. CAUTION: Seed remedies are not recommended due to their toxicity
(Liogier, 1990).

Allophylus cominia
kafe mawon, twa fey, twa
pawdl

Diabetes: leaf decoction, taken orally. Coma: leaf boiled 3 times, tea taken orally.
Tuberculosis, hemoptysis: twig decoction, taken orally.

Ellophylus occidentalis’
|twa fRy, twa pawdl

Stomach cramp, migraine, anaphrodisiac: leaf infusion in boiling water.

rAIvaradoa haitiensis
‘ abe mawon, ti abe

Malnutrition complex: pulverized leaves applied as a bath or massage.

f
' Amyris balsamifera

bwa chandel

Phlegm, choke: macerated root w/ sweet wine, taken orally.
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SPECIES

MEDICINAL USES

Anacardium occidentale
nwa kajou

Anemia: bark (macerated or decoction) w/ salt, taken orally. Diabetes, thrush, plaque,
diarrhea, malarial fever: bark or leaf decoction, taken orally. Skin rash, wart, acne,
toothache, flu, phlegm, constipation, diarrhea, edema, hemoptysis: cashew pericarp juice.
Nervous disorders: bark tea as a tonic. Aphrodisiac: toasted seed or leaf infusion. Burns,
skin ailments: crushed mature leaf poultice. CAUTION: Pericarp oil is caustic and must be
used with prudence.

Andira inermis
bwa palmis, pwa palmis

Urethritis: macerated root, taken orally. Feifer, intestinal worms: stem bark decoction in
small doses. Constipation: seed decoction, taken orally. Skin rash, quicklime burn: leaf
compress. Wound: macerated seed poultice.

Annona cherimolia
kachiman

Indigestion, constipation: boiled leaves or fruit as decoction or cooked, taken orally. NB:
Seed reported to have anti-cancer properties (Liogier, 1990).

Annona glabra
kowosol mawon

Hepatitis, liver ailments, worms, rheumatism: flower and leaf extracts, taken orally. Chest
cold, dry cough, tuberculosis: fruit syrup, taken orally. NB: Leaves contain a poisonous '
narcotic used to kill fish.

Annona muricata
kowosol

Digestive tract ailments: leaf decoction w/ salt, taken orally. Intestinal malaise: leaf and
crushed seed infusion, taken orally. Fatigue: leaf decoction w/ salt or sugar, taken orally.
Anxiety: leaf or bark decoction. Cold, chest pain, nerve disorders: flower or flower bud tea
with honey. Flu, cold: fruit syrup. Hepatitis, fever: fruit as a food. Nervous shock: leaf
massage. CAUTION: Seed contains a strong poison, used as a potent insecticide, that induces
severe vomiting.

Annona reticulata
kachiman ke bef

Digestive tract ailments, fever, nerve disorders, anemia: leaf (sometimes bark) decoction
w/ salt, taken orally. Fatigue: leaf decoction w/ sugar or salt, taken orally. Dermatosis: leaf
decoction, taken orally. Headache: crushed leaves applied as a bath. Sprain: crushed bark in
warm, salty water and applied as poultice. NB: Exhibits antispasmodic and analgesic
properties; requires further research for internal use (Tramil III, 1988).

Annona squizmosa
kachiman kanel

Diarrhea, chronic dysentery: leaf bark or green fruit infusion, taken orally. Cramp, spasm:
leaf or sprout tea.

Antirhea lucida
bwa patat, zaboka mawon

Colic: strong leaf infusion w/ Hedyosmum nutans. Astringent: root.

Artocarpus altilis
laba pen, lam veritab

Blood pressure: fruit (sometimes leaf or flowers) decoction, taken orally. Wart, skin ulcer,
abscess: caustic latex or bark poultice. Burn: stewed fruit compress. Constipation: cooked
fruit, easily digested. NB: Leaf extracts contain substances with hypotensive properties
(Seaforth, 1988).

Artocarpus heterophyllus
Jakiye

Same applications as Artocarpus altilis. Diarrhea, fever: root decoction, taken orally.
Intestinal worms, syphilis: sap, taken orally. Ulcer, wound: leaf ash, applied externally.

Aspidosperma cuspa
madam jan

Cholera, asthma, snakebite: root decoction, taken orally. Ulcer: leaf poultice.

Averrhoa bilimbi
blinblin

Fever: green fruit juice, taken orally. Poisonous bite: leaf, applied as a poultice.

Avicennia germinans
mang nwa

Diarrhea, intestinal irritation, colic: bark decoction, taken orally. Sore, wound: bark
decoction wash. Bleeding gums: bark decoction rinse. Hemorrhoids: bark decoction bath.
Skin disease: gum exudate lotion.

Azadirachta indica

Fever: leaf decoction w/ salt taken, orally. Head lice: fruit pulp ointment. Skin ulcer, cramp:

nim seed oil, applied externally. NB: Alcoholic extracts contain antipyretic and anti-inflammatory
substances (Pousset, 1989).

Bactris plumeriana Fever: leaf tea, taken orally.

koko makak

Bambusa vulgaris
bambou

Cold, malarial fever: leaf decoction, taken orally. Dysentery: sweet sap drink. Diuretic: root
decoction. Rash: stem 'bark’ decoction bath. Fever. leaf boiled w/ Pannicum maximum leaf
and white rum drink.

Bauhinia divaricata
bwa kalson, koleg, ti kalson

Heart palpitation, spasm, upset stomach: macerated leaf decoction, taken orally.

Bauhinia monandra
de jimel, jimel

Dysentery: dried buds and young flower infusion, taken orally. Irregular gastromtestmal
tract: leaf drink. .
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SPECIES . MEDICINAL USES
Bixa orellana Headache: leaf, applied to forchead. Mouth/throat infection: leaf decoction, gargle.
woukou Asthma: root decoction, taken orally. Fever: macerated seed decoction, taken orally.
Dysentery, kidney infection: pulp surrounding seed, astringent drink.
Blighia sapida Fever, cold, intestinal worms: leaf tea, taken orally.

Bocconia frutescens
bwa jonis, bwa kok denn

Jaundice: roots blended w/ warm water, taken orally.

Bontia daphnoides
doliv bata, mang mawon

Insect bite: macerated leaf and fruit w/ alcohol. Herpes: resin. Swollen tissue: flower

Bucida buceras

decoction or fruit oil extract, massage. Ulcer, sore: leaf, flower and fruit decoction, wash.

Fever: bark and leaf decoction, taken orally.

gomye

grigri

Bunchosia glandulosa Amenorrhea, menstrual pain: leaf infusion, taken orally. Asthma, bronchitis: leaf juice,

bwa kaka, bwa poulét taken orally. Rheumatism: leaf bath.

Bursera simaruba Toothache, abscess, swollen glands, chest pain: sap or terminal shoot, applied in natural
form as a compress. Fever: bark tea, taken orally. Digestive tract ailments, urethritis:

macerated bark or root, taken orally. Kidney stones, diarrhea, lung infection: resin, taken
orally. Gangrene: leaf compress. Snakebite: macerated seed in aqueous resin, applied to bite.

Byrsonima crassifolia

Fever, diarrhea, menorrhagia: root decoc;ion, taken orally.

Byrsonima spicata
liann kolik, liann towo, towo
tig

Inflammation, ulcer: leaf decoction, applied externally. Dysentery, bronchitis, cough: fruit,
root and bark decoction, taken orally.

Caesalpinia bonduc
grenn kinik, kanik, kinik,
kinik jon

Asthma, mental distress: leaf decoction, taken orally. Fever, intestinal worms: pulverized

seed infusion, taken orally.

Caesalpinia ciliata
kanik, kinik, kinik jon, wawi

Convulsion, venereal disease: seed kernel decoction, taken orally.

Caesalpinia coriaria
divi divi, gwatapana

Diarrhea: fruit cut in small pieces, prepared in an infusion, taken orally. Throat infection:

" | fruit decoction gargled. Skin disease, wound: bark, leaf and green fruit infusion, wash. Fever:

powdered dry seed, taken orally. Stomach ache: leaf and shoot decoction, taken orally.

Caesalpinia pulcherrima
fransilad

Fever: root decoction, taken orally. Liver infection: leaf cooked, taken orally. Canker sore:
leaf decoction, gargled or mouth wash. Bronchial infection, erysipelas, measles, wound:
ground leaf and flower decoction, take orally or applied.

Caesalpinia vesicaria

Diarrhea: bark, roasted and powdered, taken orally.

Calophyllum calaba Blood pressure, liver disorders: leaf decoction, taken orally. Swollen glands, abscess: latex

damari or terminal shoot, applied externally. Skin itch: bathe with crushed leaves. Burn: resin,
applied to burn. Hernia: resin, taken orally. Skin infection: seed oil lotion.

Calotropis procera Blood pressure: leaf infusion, taken orally. Leprosy, elephantiasis, syphilis: root, bark and

koton swa latex application. Intestinal worms, toothache: bark and latex, taken orally. Depilatory:

latex.

Cameraria latifolia
bwa let

Blood disorders: leaf or macerated root decoction w/ salt, taken orally or as a bath. Rotten
tooth: latex, applied to fracture tooth.

Cananga odorata
ilan ilan

NB: Plant has propeniés that lower blood pressure; used as an antiseptic and source of essential
oil used in cosmetics (Liogier, 1990).

Canella winterana
kanel

Rheumatism: macerated bark in alcohol, massage. Fever, abortive: bark decoction, taken
orally. :

Capparis cyanophallophora

Skin diseases, herpes: root decoction, applied externally. Edema, intestinal worms: root

bwa dajan, bwa kaka decoction, taken orally.

Capparis ferruginea Venereal disease: leaf decoction, taken orally. Thrush: leaf decoction, gargled. Skin diseases,

bwa senegal herpes: strong leaf decoction, applied externally. Nerve disorders: flower tea, taken orally.
Hysteria, shock, mourning: root bath.

Capparis flexuosa Skin diseases, herpes: strong leaf decoction, applied externally. Spasm: fruit decoction, taken

bwa kaka orally. . . -
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SPECIES

MEDICINAL USES

Capparis gonaivensis
bwa rav

Gout: root decoction, taken orally.

Carapa guianensis

Skin itch: leaf boiled in water, applied as lotion. Fever, intestinal worms: fruit rind
decoction, taken orally. Hepatitis, tetanus: seed oil decoction, taken orally. Skin disease,
ringworm: seed oil decoction or soap, applied externally.

Carica papaya
papay

Gastrointestinal ailments: fruit and juice, eaten. Sores: fresh leaf poultice. Rheumatism:
fresh root w/ sugar cane alcohol, taken orally or massaged. Cough, bronchitis, asthma, chest
cold: flower decoction, taken orally. NB: The juice of unripe fruit is the source of papain. This
protein-splitting enzyme is used as an aid in digestion and as a meat tenderizer.

Carpodiptera cubensis
bwa doti

Digestive disorders of newborns: fresh leaf infusion, taken orally. Menstrual ailments,
urine retention, bladder infection, bad blood, constipation: root, stem or leaf infusion,
taken orally.

Carpodiptera simonis
bwa doti

Uterine hemorrhage, anemia, head congestion, arteriosclerosis: flower and wood tea,
taken orally.

Casearia sylvestris
papelit

Sore, ulcer: leaf and stem decoction, applied to infected area. Fever, syphilis, diuretic: leaf
decoction, taken orally.

Cassia fistula
kas dou, kas panydl

‘Worms: leaf of fruit decoction w/ salt, taken orally.

Cassia grandis

‘| Digestive tract ailments: leaf decoction w/ salt, taken orally. Skin itch: massage and wash

baton kas with crushed leaves. Hysteria, nervousness, abortion: leaf, flower, fruit pulp or seed
beverage, taken orally. Skin infection: macerated root in alcohol apphed as a tincture. Fever,
rheumatism: root and bark infusion, taken orally. ’
Cassine xylocarpa Stimulant: plant parts, edible fruit.

Cassipourea guianensis

Astringent: bark.

Castilla elastica

Sore throat: leaf decoction, taken orally.

Catalpa longissima

Fever: leaf decoction w/ salt, taken orally. Asthma: leaf decoction w/ salt, taken orally. Fever,

chenn dysentery, uterine hemorrhage, leukorrhea: bark decoction, taken orally. Throat
infections, tonsillitis: bark infusion, taken orally. Sore: dried leaf and bark infusion wash.
Hemorrhoids: macerated leaf w/ water bath. NB: Febrifruge properties require further
research (Tramil III, 1988).

Cecropia peltata Inflammation: pulverized leaf decoction applied as a bath or poultice. Fever, asthma,

twompgt Parkinson's disease, spleen ailments, epilepsy: leaf decoction, taken orally. Dysentery,

hemorrhage, toothache: astringent made from inner bark and shoots. Gangrene, skin ulcer,
wart: caustic latex applied externally. Diarrhea: bark infusion, taken orally. NB: Contains
ursolic acid with diarrheic properties (Duke, 1985).

Cedrela odorata
sed

Digestive tract ailments: macerated bark w/ salt, taken orally. Malarial fever, epilepsy,
ciguatera, cough: root bark, leaf or twig decoction, taken orally. Pain: leaf or twig bath.
Abortion: large quantities of bark decoction, taken orally. Toothache: bark decoction, as
gargle. Bronchitis: resin decoction, taken orally. .

Ceiba pentandra
mapou

Dizziness: fresh leaf compress or lotion. Edema: boiled root decoction. Skin bite/infection,
fatigue, erysipelas, sprains, boils: leaf decoction, as bath or poultice. Constipation,
diabetes: root infusion, taken orally. Upset stomach: gum, eaten. Contraceptive: tender
shoot decoction. Placenta expulsion: fruit rind. Cough, hoarse throat: leaf infusion, taken
orally.

Cereus hexagonus

Diuretic, dysentery: macerated root w/ water, taken orally.

Chiococca alba
kimak, krdk souri

Purgative, diuretic, emetic, rheumatism: root decoction, taken orally.

Chlorophora tinctoria
bwa jon

Hepatitis: macerated root w/ water, taken orally. Tooth anesthetic: dried latex placed beside
tooth. Mouth sore, sore throat: gargle w/ fruit decoction. Cold: flower infusion, taken orally.

Chrysobalanus icaco
ikak :

Dysentery, diarrhea: bark, leaf and root decoction, taken orally. Tonsillitis, sore throat'
honey w/ fruit oil and leaf decoction, taken orally.

Chrysophyllum cainito Wound: leaf underside grated and applied as a compress. Hemorrhage: fruit. Fever: cooked
kaymit fruit. Hypoglycemia: leaf decoction, taken orally. NB: Rich in tannins (Morton, 1981).
Chrysophyllum oliviforme '

. | kaymit mawon’

Wound, sore: leaf underside grated and applied as a compress.
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MEDICINAL USES

Cinnamomum verum
‘kanel

Rheumatism: essence as a poultice. Spasm, stomach/intestinal gas: essence, taken orally.

Citharexylum caudatum
kafe mawon, kafe sovaj

Abortive: bark. Hoarse throat: leaf or macerated seed infusion, taken orally.

Citharexylum fruticosum

madam klod

grenad mawon, kafe mawon,

Abortive: bark. Lung infection, cold, bronchitis: leaf drink and flower syrup, taken orally.

Citrus aurantifolia
sitwon

Digestive system ailments, fever, tuberculosis, worms: leaf and fruit decoction w/ salt, taken
orally. Liver ailments: inside peel, macerated, w/ salt, taken orally. Headache: crushed leaf
decoction applied as a head bath. Head cold, loss of appetite, epilepsy: fruit juice, w/ sugar,
taken orally. Toothache: fruit decoction or juice mouthwash w/ salt. Wound, eye infection:
fruit juice rinse or compress. General fatigue: fruit juice w/ salt and sugar. Urethritis:
macerated root or fruit juice, taken orally. NB: Lime juice stimulates gastrointestinal system;
photosensitivity associated with wound treatments - (Tramil III, 1988).

Citrus aurantium
zoranj si

Digestive tract ailments, head cold, loss of appetite, general fatigue: fruit juice w/ sugar or
salt, taken orally. Chest pain, skin itch: massage or compress on the diaphragm with a hot
orange. Respiratory ailments: roasted fruit, taken orally. Vomiting, nerve disorders : leaf
decoction w/ salt, taken orally. Liver ailments: fruit juice, taken orally. Headache: crushed
leaf decoction and applied as head bath. Rheumatism, broken bone, inflammation: roasted
fruit or leaf decoction applied as a massage or bath. NB: Fruit decoction exhibit
anti-hemorrhagic properties in the gastrointestinal tract (Tramil, 1988); rich in vitamin C
against infection; limonene exhibits expectorant properties; oils exhibit light anti- spasmodlc

"| and sedative properties (Paris and Moyse, 1976).

Citrus limetta

Kidney stones, gall bladder stones, hematuria, blood pressure, scurvy: fruits eaten d:iily.

bwa pal, ﬂgye modi, gwo
figye

kalmouk Fever: fruit boiled in soda water.

Citrus limon Similar properties as Citrus aurantifolia.

limon frans '

Citrus maxima General fatigue, flu, fever: fruit juice, taken orally.

chadek

Citrus sinensis Digestive tract ailments, nerve disorders, fever, asthma, stomach ulcer or indigestion,

zoranj dous blood pressure, general fatigue, vomiting: leaf decoction w/ salt, taken orally. Skin itch:
massage and wash with crushed leaves or fruit juice. Urethritis: macerated root, leaf or fruit
mesoderm, taken orally. Hepatitis, liver ailments: macerated mesoderm of the fruit
(sometimes bark) or decoction, taken orally. Head cold, loss of appetite: fruit juice or leaf
decoction w/ sugar, taken orally. Headache, rheumatism: crushed leaf decoction and applied
as bath. Broken bone: roasted fruit massage. NB: Leaf oil exhibits carminative properties
(Tramil I, 1988) and light anti-spasmodic and sedative properties (Paris and Moyse, 1976);
rich in vitamin C against infection.

Clusia major Kidney pain, sciatica, lumbago, shoulder pain: resin compress. Rheumatism: fresh leaf,

castor bean oil and salt mixture, applied as compress or fruit rind decoction, as bath.
Respiratory infection: flower infusion, taken orally.

Coccoloba uvifera
rezen f2, rezen lame

Diarrhea: bark, branches and roots used in cooking or decoction. Skin itch: bark bath. Fever:
bark decoction, taken orally. NB: Astringent bark, wood and roots have hemostatic properties
and antipyretic properties (Liogier, 1990).

Coccothrinax sp.
gwenn, latanye savann

Respiratory ailments: leaf decoction, taken orally.

Cochlospermum vitifolium

Hepatitis: fresh leaf juice, taken orally. Chest cold: flower, fresh or dried, decoction, taken
orally. Abscess: pulverized root compress. Intestinal inflammation: root infusion, taken
orally.

Cocos nucifera
kokoye

Anemia, purgative: fruit bark (macerated or decoction) w/ salt, taken orally. Sore: coconut oil
as a compress. Fatigue, laxative, intestinal worms, bladder infection: meat and milk, taken
orally. Dysentery: root decoction, taken orally. Bladder stones, nephritis, hypertrophy:
coconut wine, Thrush: root decoction w/ coconut oil, taken orally.

Coffea arabica
kafe

Sore: powdered kernel as a compress. Swollen glands, general fatigue, blood disorders,
nerve disorders, fever: macerated leaves or seed kernel decoction, taken orally. Nerve
disorders: roasted seed decoction taken orally. Headache: leaf decoction or seed marc, taken

orally or as a bath. Malaria: green fruit infusion drink. Motion sickness: Flower tonic.
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Cola acuminata
| nwa kola

T
Dysentery, stomach pain: crushed nut and prepared as a tonic.

‘ Colubrina arborescens
bwa ple, kapab

Rheumatism: leaf tea or wood decoction, taken orally or applied as massage. Similar
properties as C. elliptica.

*| Colubrina elliptica
bwa mabi

Diarrhea, dysentery, liver infections, fever, stomach ulcer: bark drink. Eczema: bark bath.

Comocladia dentata
breziyét, bwa panydl

| —

Cough and colds: leaf decoction w/ sugar, taken orally. Fever, stomach ulcer or indigestion:T
leaf decoction w/ salt, taken orally. CAUTION: Not recommended for internal usage as plant
contains potent irritants.

Conocarpus erectus
mang nwa

W Diarrhea, intestinal irritation, colic: bark tea, taken orally. Bleeding gums: bark tea, rinse.

Consolea macracantha
raket

Abscess: macerated segment w/ other species (Agave, Cassza fistula), applied as a compress.
Hemorrholds. macerated ségment, bath.

Cordia alba
bwa chik

Bronchitis: flower decoction, taken orally. Stomach infection: wood charcoal.

Cordia alliodora
bwa soumi, chenn kapawo

Sore: leaf decoction compress. Cough, chest cold: leaf infusion, taken orally. Throat
infection: flower decoction, taken orally.

Cordia collococca
twa pye

Chigger:' crushed leaf application or bath. Edema, shock: root decoction, taken orally.

Cordia gerascanthes

Epilepsy: flower decoction, taken orally. Herpes: leaf decoction. Fever: bark infusion, taken
orally. '

Cordia mirabiloides
flé dan, krok chen

Teething: fruit or leaf infusion.

Cordia sebestena

Cough, flu, cold, indigestion, colic: leaf decoction, taken orally. Headache, fever: leaf juice

kokeliko, ti soley w/ water. .
Couroupita guianensis Depilatory: fruit pulp decoction.
boulét kanon

Crataeva tapia

Rheumatism: leaf decoction. Dysentery, fever: root tonic, taken orally.

Crescentia cujete
kalbas

Urethritis, swollen glands, lung infections, asthma, varix, constipation, dysentery,
diarrhea: macerated fruit pulp or juice, taken orally. Trauma: fruit decoction w/ salt or pulp
juice, taken orally. Epilepsy: fruit pulp compress. Wound, laceration: crushed leaf and shoot
bud compress. Edema: macerated root w/ wine and water, taken orally. NB: Has not been
shown to exhibit anti-bacterial action. CAUTION: Contains cyanohydrate and internal usage
not recommended (Ansel et al., 1989; Tramil III, 1988).

Crescentia linearifolia
kalbas mawon

Similar properties as Crescentia cujete.

Crossopetalum rhacoma
sewal

Diuretic, infected kidney: leaf and bark decoction, taken orally.

Croton glabellus
bwa blan, bwa gép

Digestion, low blood pressure: leaf decoction, taken orally. Leprosy: leaf decoction, applied
externally.

Cupania americana
satanye, twazokot

Chest pain: massage on the diaphragm with crushed leaves. Bladder weakness, swollen
vesicles, intestinal disorders, kidney stones: leaf and bark tea, taken orally. Dysentery:
powdered seed in chocolate drink. Headache, backache: leaf compress, applied to affected
area.

Cupressus sempervirens
sipré

L

Nervous system disorders, menopause disorders, bleeding of the uterus, hemorrhoids:
fruit decoction. Chest sickness, diarrhea: astringent made of bark, wood or fruit. Intestinal
worms: volatile oil extract from the wood. Convulsive cough: essence boiled in water, taken
orally. Rheumatism: leaf decoction, applied externally.

[ : X
Curatella americana

pdm tdch

Arthntls, blood pressure, diabetes: leaf and stem decoction, taken orally. Skin rash, sore:
leaf decoction bath. E

Cycas circinalis

Ulcer: suppuration with sticky substance in stem. Kidney pain: fruiting cone as a poultxce
CAUTION: Seeds contain a toxic glucoside, pakonia (Liogier, 1990).
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Dalbergia ecastaphyllum
liann klou, ze&b aklou

Gastrointestinal disorders: young leaf, flower or seed decoction, taken orally, in small doses
(e.g., 1 teaspoon daily). Intestinal worms: bark or seed kemel decoction, taken orally, in small
doses.

Daphnopsis americana
maho

Blistering: macerated bark w/ water, applied to provoke blistering.

Delonix regia Malaria: macerated root and branch in alcohol, taken orally. Malarial fever: flower and bark
flambwayan infusion, taken orally. Constipation: leaf decoction, taken orally.

Dendropanax arboreus Rash, fever: leaf and root decoction, used as a diaphoretic.

bwa néges

Dendrosicus latifolius
| kalbas zombi ’

Tetanus: fruit decoction, taken orally. Rash: leaf juice, massage.

Diospyros revoluta
ebenn

Constipation: fruit pulp, taken orally. Malaria: leaf decoction, taken orally.

Dodonaea viscosa
mang ti fey

Abscess, boil: warm leaf poultice. Fever, colic, gout, male venereal disease: leaf and bark
tea or.wood decoction, taken orally.

Ehretia tinifolia
bwa chapo, chenn nwa

Kidney infection: leaf decoction, taken orally. Bloody vomit: flower tea and leaf decoction,
taken orally. J

Enterolobium cyclocarpum
bwa tanis wouj

Tuberculosis, chronic bronchial infections: bark and flower syrup, taken orally. Lung ‘
congestion: bark and fruit decoction, taken orally or gargled. Hemorrhoids: bark bath.

Erithalis fruticosa

Diuretic, kidney infection, cystitis: bark, resin and fruit decoction, taken orally.

Erythrina corallodendrum
koray .

Chest ailments: flower decoction, taken orally. Scorpion sting: stem sap, applied to affected
area. CAUTION: Seeds are toxic. Bark contains a narcotic alkaloid. -

Erythrina crista-galli

Animal bite: fresh bark compress. Hemorrhoids: cool bark bath. Throat sore: bark used in
food preparation. :

Erythrina poeppigiana
bwa motel

Asthma, cough, hysteria: leaf and bark decoction, taken orally. Skin itch: milky leaf lotion.
Flu: dried leaf decoction, taken orally.

Erythrina variegata
baton sdsiye

Chest cold, cough, flu, asthma: leaf and bark decoction, taken orally. Pain, insomnia: leaf
and bark syrup, taken orally. Venereal disease: leaf decoction bath. Chest ailments: sun-dried
flower syrup, taken orally.

Erythroxylum havanense

Hemoptysis: root decoction, taken orally.

Erythroxylum minutifolium

Skin itch: root salve. -

Eucalyptus globulus
kaliptis

Respiratory ailments, cough convulsions: inhaled leaf vapors. Lung infections,
gastrointestinal ulcers, angina: leaf decoctions or tea, taken orally. Rheumatism: leaf bath.

Eugenia ligustrina

Leukorrhea: leaf decoction, taken orally.

Euphorbia pulcherrima
de sezon, féy senjan

Depilatory: latex application. Erysipelas: latex lotion, applied externally.

Exostema caribaeum
‘ kenkena peyi, kininn

Fever, malaria: bark and fruit decoction, taken orally.

Faramea occidentalis

Diarrhea, anemia: leaf infusion, taken orally. Antiseptic: leaf bath,

Ficus benjamina
figye

Skin ulcer: boiled leaf decoction w/ oil, applied externally.

Ficus microcarpa

Bath: leaves used as an aromatic.

Ficus religiosa

NB: Purgative made from leaves and shoots; seeds ground to dust taken as a tonic.

Ficus trigonata
figye wouj

Dislocation: latex poultice. Liver ailments: leaf decoction, taken orally.

‘ Garcinia aristata’

Tetanus, wound, bleeding: resin, applied to wound. Asthma: boiled resin, taken orally.”

Genipa americana
jinpa

Dysentery: edible fruit. Syphilis, pharyngitis: fruit rind decoction wash. Emetic: pulverized
seed emulsion w/ water. Purgative: root decoction. Hemorrhage: green fruit infusion. NB:
Seed was a source of dye for tattoos among the native Tainos.

Gliricidia sepium
lila etranje, piyon

Fever, pain: leaf bath. Sinus inflammation, gonorrhea: leaf tea, taken orally. Kidney

ailments, edema, hepatitis: root tea, taken orally. Skin disease, wound: leaf poultice.
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‘ Guaiacum officinale
gayak fran, gayak mal

Toothache: resin, applied to tooth. Skin disease: resin, applied externally. Rheumatism,
gout, blood pressure, arteriosclerosis: resin, taken orally.

Guaiacum sanctum

Syphilis, gout, rheumatism, scrofula: resin decoction, taken orally.

gayak blan, gayak femel

Guarea guidonia Blood disorders, anemia, malarial fever, intestinal hemorrhage: bark or leaf decoction w/

bwa wouj salt or macerated leaf, taken orally. Phlegm, bronchitis: resin in alcohol base, taken orally.
Eczema: bark bath.

Guazuma ulmifolia Digestive tract ailments, bad blood: bark or seed decoction w/ salf, taken orally. Cold, high

bwa ddm blood pressure: leaf, bark or seed decoction w/ sugar, taken orally. Cough: macerated bark

massage. Broken bone, sore: pulverized bark compress. Burn: inner bark compress
Elephantiasis: leaf decoction or maceration. Dysentery, hemorrhoids: inner bark enema.
Heat rash: green bark tea, bath. CAUTION: Excessive quantities may cause gastrointestinal
ailments; used as a diarrheic in Nicaragua and Venezuela (Morton, 1981).

Gymnanthes lucida

Toothache: bark decoction. Callus: latex application.

bwa mabre

Haematoxylon Hepatitis, nerve disorders, fever: pulverized leaf decoction, taken orally or as a bath.
campechianum Anemia, blood disorders, dysentery, diarrhea: wood, bark or leaf decoction w/ salt, taken
kampech orally. Trauma: leaf juice w/ salt, taken orally. Headache: pulverized leaves compress.

Toothache: leaf decoction mouthwash w/ salt. NB: Source of anti-inflammatory and antibiotic
substances (Oliver, 1986).

Hamelia patens
flé koray, koray wouj

Intestinal gas: leaf tea, taken orally. Asthma, smallpox, leg wound, skin infection: leaf
decoction bath. Skin itch: macerated leaf and fruit lotion. Headache: leaf compress.

Hernandia sonora

Chronic diarrhea: fruit, including husk, decoction, taken orally. Constipation: bark and leaf
decoction, taken orally. Depilatory: leaf juice, applied externally.

Hibiscus elatus
maho ble

Skin irritation, bite, sore: powdered leaf, bark or fresh leaf compress or bath. Diarrhea, colic,
dysentery, cough, malarial fever: leaf decoction, taken orally, with bath. Throat mfechon,
tonsillitis: leaf decoction, gargle.

Hibiscus rosa-sinensis
choublak

Flu, cold, fever: flower petal and shoot bud tea, taken orally. Hair dye/tonic: crushed leaf
lotion.

Hibiscus tiliaceus
gran maho, maho fran

Gastro-intestinal ailments, constipation, cough, abscess: flower, root and root bark
decoction, taken orally. Hemorrhoids: leaf decoction.

Hippomane mancinella
mancheni, manseniye

Syphilis, edema, tetanus: bark and wood decoction.

Hura crepitans
rabi, sabliye

Abscess: boiled leaves, applied externally. Trauma: leaf decoction applied as a compress.
Rheumatism, headache: hot leaves applied as a compress. CAUTION: Seed is a powerful
purgative; seed remedies are not recommended (Liogier, 1990).

Hymenaea courbaril
koubari, pwa konfiti

Emphysema, asthma, cough: scalded resin as an inhalant. Wounds, sores, ulcers: powdered
resin, applied externally. Muscle cramps, rheumatism, arthritis, bruises, kidney pain: resin
liniment, applied to affected area. Purgative: bark decoction, taken orally. Constipation,
intestinal gas: bark fragment infusion, taken orally. Intestinal worms: inner bark decoction,
taken orally.

llex macfadyenu
ti wou

Fever: leaf decoction, taken orally. Phlegm: root and bark tea, taken orally. Diuretic,

| diaphoretic: leaf, root and bark.

Inga vera
‘ pwa dou, sikren

Anemia: macerated bark, taken orally. Gall bladder stones: root decoctibn, taken orally. -
Constipation: fruit pulp, taken orally.

Jatropha curcas

Edema: boiled plant parts in water, taken orally. Sore: plant decoction, compress. Eczema,

féy medsen dermatosis: warm plant decoction, compress. Fever: leaf bath. Constipation: tender leaf
infusion, taken orally. Rash, burn, skin infection: latex lotion. Emetic, purgative: fruit and
seed decoction.

Jatropha multifida Sore, scar: latex. Venereal diseases: roasted seed infusion. Skin parasites: seed oil lotion.

papay sovaj

Juglans jamaicensis
nogal

Bad blood: leaf decoction, taken orally. Leukorrhea: bathe with leaf decoction. Skin
infections: tea made with husk and applied externally.

Juniperus gracilior
sed

Emmenagogue, abortive: leaf tea or decoction, taken orally. CAUTION: Not to be used
without a medical prescription.
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Krugiodendron ferreum
bwa fe

Toothache: bark chew.

Lagerstroemia indica
stragdnya

Thrush, stomatitis: root decoction, gargle or mouth wash.

flé jalouzi

Lagetta lagetto Similar properties as Daphnopsis americana.

bwa dantel, laget

Laguncularia racemosa Astringent, tonic.

mang blan ,

Lawsonia inermis - Ulcer, rheumatism: leaf and flower infusion, applied externally. T pilepsy, st h
y .

pain: leaf and flower infusion, taken orally.

Leucaena leucocephala
subsp. leucocephala
delen, madlenn

Fever: root decoction, taken orally. Typhoid, digestive tract ailments: leaf tea. Anemia:
boiled parched leaves until very red. Severe back pain: root and twig decoction, taken orally.
Abortive: root and bark, taken orally.

Licaria triandra
lorie jon

Stomach ailments: leaf, root or bark decoctions, taken orally. Skin ailments: bark bath.

Litchi chinensis
kenép chinwa, litchi

Diarrhea: leaf infusion, taken orally. Mouth/throat infections : leaf infusion as gargle or
mouthwash. Fatigue, anemia: root bark tonic, taken orally.

Lonchocarpus domingensis
bwa kayman

Constipation, stomach ailments: leaf decoction, taken orally. Difficulty in urinating: root
infusion in boiling water, taken orally.

Lonchocarpus latifolius
bwa kayman

Induce vomiting, purgative: leaf decoction, taken orally.

Lysiloma sabicu
tabeno

Skin itch, ulcer: wash with crushed leaves. Diarrhea: leaf enema. Seafood poison, foed °
poison: leaf decoction, taken orally.

Malpighia emarginata
seriz sendoming, ti seriz

Sore throat: crushed leaf juice diluted in cool water, gargled. Fever: bark decoction, taken
orally. Hepatitis, gastrointestinal disorders: fruit juice, taken orally. NB: Fruits are a rich
source of vitamin C. Lo

‘ Malpighia setosa
bonbon kapitenn,
kapitenn

Hemorrhage, menorrhagia, leukorrhea: ripe fruit and root tea, taken orally.

Malvaviscus arboreus

Bronchial infection, dysentery, diarrhea, thrush, tonsillitis: flower decoction, taken orally.

Mammea americana

Hair and skin parasites, eczema: resin lotion or bark decoction. Wound: pulp decoction.,

mango

t

zabriko applied to wound.
Mangifera indica Diarrhea: bark or leaf decoction w/ salt, taken orally. Urethritis, lower back ailments,
malarial fever: bark or root decoction, taken orally. Liver ailments: macerated bark in an

aqueous solution, taken orally. Burn: boiled ground bark, poultice. Bronchitis: boiled bark w/
honey, taken orally. Malaria, intestinal worms, toothache, asthma, chest infection: leaf
infusion, taken orally. Rickets: edible fruit. Tuberculosis: roasted fruit w/ sugar.
Constipation: fruit skin, eaten. Bronchial infection, asthma: flower syrup, eaten. Intestinal
worms: pulverized roasted seed decoction. Dysentery, diarrhea: seed emulsion, taken orally.
NB: Exhibits action against intestinal tract bacteria (E. coli, S. enteritidas); excessive ingestion
may cause digestive and renal ailments; tannins exhibit antibacterial properties (Kerharo, 1977).

Manilkara zapota
sapoti

|

Fever, hemorrhage, wound, ulcer: leaf decoction, taken orally or applied. Neuralgia: leaf w/
tallow, applied as a compress on the temple. Diuretic: ground seed w/ water. NB: Plant is
source of sapotin, a glucoside used in medicine as a febrifuge. Sap is source of chicle and base
of chewing gum. CAUTION: Seed contains hydrocyanic acid.

\ Mastichodendron
foetidissimum
akoma, koma

- | Wound, sore: resin, applied externally.

Matayba dpetala
bwa grenn, bwa grenn nwa

Toothache: bark, applied to tooth. Erysipelas: shoot bud decoction, applied as a wash.

Matayba scrobiculata
satanye, satanye mawon

Body ache: warm leaf bandage or bath.




Medicinal Uses - 217

SPECIES

MEDICINAL USES

Melaleuca quiquenervia
melalika

Skin infections (eczema, psoriasis, acne): ointment. Headache, colds: decoctions of the
seed capsules and crushed young leaves. Intestinal worms, spasm, colic, flatulence,
bronchitis, laryngitis: oil from leaves and twigs, taken internally. Rheumatism, neuralgia,
gout, local paralysis, skin irritations, bronchitis, sprain, bruise: oil from leaves and twigs, -
applied externally. Toothache: oil dropped into cavity.

Melia azedarach
lila

Fever: leaf and bark decoction w/ salt, taken orally. Rheumatism, sore: leaf bath.’

Melicoccus bijugatus
kenep

Nerve disorders: leaf decoction w/ salt, taken orally. Fever, body malaise: leaf decoction
drink. Sore throat, thrush, tonsillitis: macerated léaf juice, gargle. Chest weakness, dry
stomach: fruit, eaten. Diarrhea: powdered roasted seed syrup or tea, taken orally.

Metopium brownei

Syphilis, hepatitis, kidney and bladder infections: leaf, flower, bark and root decoctions.

bwa milat Uterine hemorrhage, fibroma: plant tea. Inflammatory rheumatism, measles, smallpox,
erysipelas: sudorific and sedative properties. .

Michelia champaca "|Rh tism, malaria, headache, di ss: bitter bark decoction, taken orally. NB: Perfume

ilan ilan oil is extracted from the flowers and seed (Liogier, 1990). ’

Miconia impetiolaris
makrio, twazokot

Hemorrhage: leaf and bark decoction.

Miconia laevigata
makrio

Bite, wound: leaf and bark, warmed w/ water, compress. Fever: leaf and bark tea or bath.

Miconia racemosa

kaka poul, makrio

Pressure sore on animals: leaf poultice.

Morinda citrifolia
bwa doulé

Pain: warm leaf w/ castor bean oil, compress. Ulcer, gout, sore: leaf juice, applied to affected
area.

Moringa oleifera

Nerve disorders, loss of appetite: leaf decoction w/ salt, taken orally. Flu, cough, general

benzoliv fatigue: leaf or flower decoction w/ sugar, taken orally. Skin irritant: root decoction as salve.
Convulsions: macerated leaf, applied as a compress to joints and temple. Edema: root
decoction, taken internally. Sore: leaf poultice. NB: Rich in folic acid as an anti-anemic and
vitamin C against infection.

Morus nigra Diabetes: leaf, flower or fruit decoction gargled. Fever, sore throat, swollen vocal chords:

mi : fruit juice w/ tepid water and sugar. NB: Fruit has laxative properties.

Muntingia calabura Nerve ailments, spasm, cough: flower decoction, taken orally. -

bwa swa mawon J

Murraya paniculata Similar properties as Citrus limon and Citrus sinensis

it . |

Musa spp. Diarrhea, hemorrhage: green fruit. Burn: powdered green fruit poultice. Sting: heated .

bannann, fig mi green bark compress. Skin infections: dried, pulverized bark application. Sore: ripe leaf bath.

Tuberculosis: fermented stem juice, taken orally. Diuretic, laxative: young sucker juice,
taken orally. Asthma: crushed stolon juice w/ honey, taken orally.

Myrcia citrifolia
bwa damou, maggt, malagét

Gum disease: leaf decoction, mouth rinse.

Myrica cerifera

Intestinal gases: leaf decoction mixed w/ rum, taken orally.

kanel abey, kanel dous
Moyristica fragrans Intestinal infections, gas, fever: pulverized seed infusion, taken orally.
nwa miskad
Myrospermum frutescens Rl tism, muscle sp alcoholic legume beverage, applied as a massage. Toothache:
stem resin dissolved in alcohol, applied to tooth. Chest ailments: legume vapor dissolved in
) ether, inhaled.
Myroxylon balsamum Chest ailments, bronchial infection, venereal disease: resin, taken orally. Skin disease,

skin itch: resin, applied as a salve.

Nerium oleander
lorie twopikal, lorie wdz

Mange: dry leaf poultice. Head lice, ulcer: macerated leaf w/ vinegar.

Ochroma pyramidale
koton swa, mahodém

Fever: stem bark decoction, taken orally. Diarrhea, colic: root bark decoction, taken orally.
Rheumatism, joint pain: leaf mixed with castor bean oil, applied as lotion. Chest infection,

bronchitis, dry cough, flu: fruit juice drink.
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Ocotea coriacea Digestive tract ailments: leaf decoction w/ salt, taken orally.
lorie blan :
Ot;zphalea triandra Scrdfula, intestinal worms, kidney pain, enteritis: edible fruit pulp or fruit oil extract.
Rickets: fruit oil extract, massage or leaf infusion. Tuberculosis, bone ailments,

lymphadenitis: leaf infusion, taken orally.

Opuntia ficus-indica
raket

Diarrhea, dysentery: crushed fruit drink. Cough: fruit juice drink or syrup. Diuretic: root
decoction, taken orally.

Oreopanax capitatum
bwa danjou, bwa kochon

Rheumatism: bark extract. Diaphofetic: leaf.

Ouratea ilicifolia
ano

Diuretic, purgative: leaf and twig tonic.

Oxandra lanceolata
bwa lans

Bad blood, stomach ache, diarrhea: leaf, bark or root tea, taken orally. Toothache: bark
bath. *

Pachira aquatica
kolorad

Chest pain: flower and leaf tea, taken orally.

Pachira insignis

Emollient: leaf. NB: Seed is considered very nutritious (Liogier, 1990).

kase rach, kase raj

Parkinsonia aculeata Fever, malaria, abortive: leaf, fruit and stem decoctions, taken orally. Rheumatism: flower
madam yas and leaf extraction in alcohol, applied as a poultice.
Pera bumeliifolia Hemorrhoids: bark decoction. Rash, herpes, sore, wound: bark scrapings boiled in water,

wash. :

Persea americana

Digestive tract ailments, anemia: bark decoction w/ salt, taken ofally. Hepatitis, liver

zaboka ailments: juice from macerated seed and taken orally. NB: Leaf and fruit extracts have a
stimulatory effect on rat uteri; recommended against amenorrhea (Tramil I1I, 1988).

Petitia domingensis Digestive tract ailments, féver: leaf decoction w/ salt, taken orally. Sore: boiled or

bwa doti pulverized leaves compress.

Phoenix dactylifera Cough, chest cold: edible fruit.

dat -

Phyllanthus acidus . Cathartic: seed. Purgative: seed and root. Diaphoretic: leaf.

sibilinn

Picramnia antidesma

Fever, diarrhea, venereal disease: bark and leaf decoction, taken orally. -

Picramnia pentandra
bwa pwason, bwa ti gason,
kafe mawon

Fever, dysentery, cholera, intestinal worms: leaf, bark and root decoction, taken orally. -

Picrasma excelsa
fwenn

Indigestion, anorexia, intestinal worms, dysentery, fever: leaf and bark decoction, taken
orally.

Picrodendron baccatum

Venereal diseases: entire plant for purgative and sudorific properties.

Pictetia spinifolia
galgal

Skin ulcer, wound, scar: boiled leaf compress. Headache: pounded leaf poultice, applied to
temple. Constipation: boiled fruit, taken orally.

Pimenta dioica
maget, malagét

Toothache: leaf oil, applied to tooth. Fever, pain: leaf bath. -

Pimenta racemosa
bwa denn franse, klou jirdf

Muscle cramp: massage. Incontinence (urine): leaf and seed decoction w/ honey. Insect
bite, edema, varix, bruise: leaf and seed decoction, treated w/ warm water and applied.
Headache, dizziness: leaf decoction, compress. Sore throat: leaf decoction, gargle. Nausea:
bay-rum oil w/ sugar. Diarrhea: leaf tea. Elephantiasis: leaf bath. '

Pinus caribaea
bwa pen

Rheumatism: massage w/ sawdust or resin dissolved in lemon juice. Eczema: fresh resin
applied directly to affected area. Gout, rheumatism: wood or leaf decoction bath. Bronchitis:
shoot bud decoction, taken orally.

Pinus occidentalis
bwa pen

Hemorrhage, puerperal fever, rheumatism, sciatica: essence of turpentine, taken internally.
Bruise, rheumatic cramps, backache, spasms: essence of turpentine applied externally,
sometimes with mixed with alcohol and egg yolk. Cold, cough, bronchitis: essence of
turpentine, taken orally, w/ sugar. Chest ailments: syrup taken orally. Respiratory ailments:
leaf or bark decoction w/ salt or sugar, taken orally. Fever: leaf needle tea, taken orally.
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Piper aduncum
bwa majd, siwo

Fever: leaf tea, taken orally.

Piper amalago
anis mawon, fey siwo

Colic, intestinal gases, digestion ailments: leaf infusion, taken orally. Chronic ulcer: strong
root decoction, applied externally.

Piptadenia peregrina
bwa ekos, bwa kayman

NB: Roasted seeds formerly used as a narcotic by the Tainos, former inhabitants of Haiti.

Piscidia piscipula
bwa ivran

Toothache: bark and root compress, applied to tooth. Shoulder pain: leaf decoction massage.
‘Wound: leaf decoction wash. NB: Plant contains narcotic properties.

Pisonia aculeata
krok chen

Rheumatism, swollen joints: bark or leaf decoction, taken internally or applied extemally.
NB: Roots are a purgative (Liogier, 1990).

Pithecellobium dulce

Dysentery: root bark decoction, taken orally. Indigestion: leaf w/ salt and black pepper.
Convulsions, venereal lesions, pain: leaf poultice. Hemoptysis: fruit pulp, taken orally, to
stop blood flow. Congestion: seed juice, inhaled into nostrils. Internal ulcers: pulverized
seed, ingested.

Pithecellobium unguis-cati

Fever, dysentery, renal infection, kidney stones, liver/spleen infection: bark decoction, .
taken orally. Skin infections: bark and fruit pericarp bath.

Plumeria alba

Skin parasites, syphilis, toothache: latex apphcal.mn Intestinal worms: root decoction,

franjipanye blan taken orally.

Plumeria obtusa Ulcer, wound: bark and stem decoction, bath. Flu, cold, bronchitis, dry cough: flower tea.

franjipani

Polyscias sp. Flu, cough, cold: fresh leaf infusion. Headache, dizziness: fresh leaf w/ oil and salt,

parese compress.

Pouteria sapota Wart, callus: bark fragments, applied as poultice. Dysentery, stomach ulcer: boiled fruit.

jon'def Diuretic: seed oil beverage. Ear/eye infections: seed oil application. Kidney stones,
rheumatism: rind of seed kernel, taken orally.

Prosopis juliflora Eye infection: eye drops made from leaf juice or cooked leaves, applied or taken orally. Cold,

bayawonn, gwatapana

flu, hoarse throat: gum exudate from trunk, taken orally. Diarrhea: fresh root, ta.ken orally.
Bronchial infection, sinus congestion: bark and fruit decoction.

Prunus myrtifolia
lamandye ti fey

Similar properties as Prunus occidentalis.

Prunus occidentalis
lamandye gran fey

Asthma, cough: bark, leaf and fruit decoction, taken orally. Cold: ﬂowér and leaf infusion,
taken orally. Phlegm, cough: seed syrup, w/ sugar, taken orally.

Prunus persica

pech

Hematuria, constipation: fruit as food. Chlld's cough/restlessness: flower syrup, taken
orally.

Psidium guajava
gwayav

Digestive tract ailments, cold, high blood pressure: leaf decoction or fruit juice w/ salt or
sugar, taken orally. Trauma, pain, headache, rheumatism: hot leaf decoction compress. Sore
throat, hoarse throat: leaf decoction, gargle. Varix, ulcer: leaf decoction, treated w/ warm
water, bath, Diarrhea: leaf decoction, enema. Hepatitis, gonorrhea, diarrhea: clear fruit
juice. NB: Exhibits anti-bacterial action against intestinal pathogens; controls bowel
movement (Tramil 111, 1988); oil contains bisabolene and flavanoides that exhibit
anti-inflammatory properties (Morton, 1981; Duke, 1985); volatile oil with methylchavicol,
persein, d-pinene (a paraffin) in leaf (Eldridge, 1975).

Pterocarpus officinalis
bwa nago, bwa pal

Skin infection: bark resin, applied as a salve. Diarrhea, amenorrhea: bark resin, taken orally.

Punica granatum
grenad

Intestinal worms: root and stem bark decoction, taken orally. Dysentery, diarrhea: fruit rind
decoction, taken orally. Asthma: flower infusion, taken orally. Eye wash: fresh juice
surrounding seeds. Tonsillitis, throat infection: flower bud and fruit rind w/ honey, gargle.

Quassia amara

Fever, diphtheria, anorexia: macerated bark decoction, taken orally.

Randia aculeata
krok chen

Dysentery, fever: leaf and bark decoction, taken orally. Hemorrhage: latex.

Rauvolfia nitida
bwa let femel

Tension: root. Snake bite: leaf and stem compress.
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Rhizophora mangle
mang chandel, mang nwa,
mang wouj

o a1 "

Fever, hemorrhage, rheu liver bark tea, taken orally. Sore throat,
angina: bark decoction, gargle. Malarial fever: pulverized bark, taken orally. Leprosy,
ulcer: macerated wood decoction, applied to affected area.

Roystonea borinquena
palmis

Broken bones: leaf compress. Diuretic, bladder stones, diabetes: root decoction, taken

orally.

Sambucus simpsonii
siwo -

Fever, diaphoretic, throat infection, chest cold: flower infusion, taken orally. Headache:
leaf compress. Measles, smallpox, scarlet fever: leaf infusion.

Sapindus saponaria
savonét, savonet peyi

Diarrhea: root decoction, taken orally. Snakebite: leaf infusion, applied to bite.
Rheumatism, gout: fruit oil. Asthma: fruit, taken orally. NB: Leaf and fruit contains saponin,
a group of glucosides that is used as a detergent.

Schaefferia frutescens
bwa kapab, ti gason

Flu, cold, chronic cough, aphrodisiac: plant decoction, taken orally Skin itch, rash:
pulverized leaf bath.

Schefflera morototoni
bwa kano

Broken bone, dislocation: leaf treated w/ warm water, compress. Lumbago, rheumatism:
leaf decoction, taken orally.

Schinus molle

Ophthalmia, rheumatism: leaf juice. Diarrhea: bark extract infusion. CAUTION: Resin is a
dangerous purgative.

Schinus terebinthifolius

Rheumatism, sciatica: bark bath. Skin ulcer: crushed, dried leaf poultice. Bronchitis,
respiratory ailmients: leaf infusion, taken orally. Wound, sore: leaf or frutt decoction bath.
Ganglionic tumors, contusions: macerated root juice.

Senna angustisiliqua
brize menaj, fey lawouziye

Syphilis: all plant parts prepared in a decoctxon taken orally. Bad blood root decoction, taken
orally.

Senna atomaria

Skin itch: massage with crushed leaves. Skin discoloration, insect bite: macerated leaf

bwa kabrit decoction, applied to affected area.
Senna pendula Gastrointestinal disorders: leaf decoction, taken orally.
bwa dano .

Sesbania grandiflora
pwa valye

Rheumatism: root paste, applied externally. Phlegm: root resin w/ honey, taken orally. Fever,
diabetes: bark decoction, taken orally. Sinus congestion: flower decoction, taken orally.

Sesbania sesban

Suppuration: leaf compress, applied to infected area.

Simarouba glauca var.
latifolia
bwa blan, fwenn,

Fever: macerated bark decoction, taken orally. Rheumatism: pulverized leaf, seed and bark
boiled in sugar water, taken orally. Bruise, body pain: leaf decoction, applied as lotion. Skin
itch: massage with crushed leaves. Diarrhea: bark tea, taken orally.

‘Sloanea amygdalina
bwa kok, chapo kare

Stomach ache, headache: leaf decoction, taken orally.

Sloanea ilicifolia
chapo kare

Menstrual cramps: leaf decoction, taken orally. '

Spondias mambm
monben

Digestive tract ailments: macerated bark or leaves taken orally. Urethritis: macerated root
taken orally. Lower back pain: macerated root, taken orally. Rheumatism: pulverized leaf
bath. Angina, sore throat: root bark decoction, taken orally. Metrorrhagia, contraceptive:
root. Malarial fever, congestion: leaf decoction, taken orally. Diarrhea: fermented fruit,
eaten. NB: Plant extracts exhibit anti-bacterial properties (Rouzier, 1990).

Spondias purpurea
siwel

Swollen glands: leaf juice, taken orally. Trauma: leaf juice w/ salt, taken orally. Head cold,
headache: crushed leaves and applied as a head bath. Skin itch, skin parasites,
hemorrhoids: crushed leaf bath. Digestive ailments: pulverized leaf decoction w/ salt, gargle.
Constipation: fruit eaten in quantity. Dysentery, diarrhea: leaf decoction, taken omlly NB:
Leaves exhibit anti-bacterial properties (Tramil III, 1988).

Sterculia apetala
pistach

Cough, insomnia: flower decoction, taken orally. Flu, bronchitis, chronic cough, asthma:
flower syrup, taken orally. Rheumatism: leaf decoction, taken orally. Stimulant: seed -
decoction tonic.

Strumpfia maritima

Fever: leaf infusion w/ Exi carib leaf; Poi bite: leaf infusion compress.

Suriana maritima
krist marinn

Rheumatism: branch and leaf bath. Sore: leaf and bark decoction or powder, applied
externally. Bleeding: powdered leaf w/ flour, applied as poultice.
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Swietenia mahagoni
kajou peyi

Nerve disorders: leaf decoction w/'salt, taken orally. Fever, anemia, diarrhea, dysentery:
bark (macerated or decoction) w/ salt, taken orally. Aphrodisiac: steeped bark with rum for
3-4 days, taken orally. Loss of appetite: steeped bark, taken orally. Vitamins and iron:
steeped bark and roots, taken orally. Abertion: large quantities of boiled bark decoction, taken
orally. Toothache: resin or bark decoction. Chest pain: seed tea, taken orally. Bleeding: bark,
leaf or root extract, applied externally.

Syzygium jambos
pom woz

Epilepsy: root. Diabetes: pulverized seed. Purgative, emetic: root and bark. NB: Plantisa
source of eugenol, a colorless, aromatic liquid phenol used in perfumes and as an antiseptic.

Tabernaemontana citrifolia
bwa l&t mal '

Fever, hemorrhage: bark and latex bath. Toothache, birthmark removal: latex.

Tamarindus indica
tamarenn

Asthma, digestive tract ailments: leaf, bark or root decoction w/ salt, taken orally. Throat
infections, intestinal worms, liver ailments: leaf decoction w/ salt, taken orally. Loss of
appetite: fruit pulp taken orally. Eye infection, sprain, wound: young leaf compress.
Constipation: macerated fruit in water 24 hrs., taken orally. Rheumatism: fruit pulp w/ salt,
massage. Malarial fever: fruit decoction, taken orally. NB: Leaf extracts exhibit anti-oxidant
activity in the liver (Tramil III, 1988). '

Tecoma stans
‘ chevalye

Diabetes: leaf infusion, taken orally. Diuretic, syphilis, intestinal worms: strong leaf and
root decoction, taken orally. Stomach pain, diabetes mellitus: leaf decoction, taken orally.

Terminalia catappa
zamann

Gastric fever, dysentery, diarrhea: macerated leaf or bark decoction w/ salt or sugar, taken
orally. Asthma, blood pressure: leaf decoction w/ salt, taken orally. Skin rash: crushed leaf
or bark bath. Cold: crushed seed decoction w/ sugar, taken orally. Rheumatism: leaf poultice.
Headache, colic: juice of young leaves, taken orally. NB: Plant extracts slow motor activity
and exhibit analgesic properties; lowers blood pressure with a light antidiarrheic effect on rats
(Tramil III, 1988).

Ternstroemia peduncularis
bwa denn mawon

Dysentery: various plant parts. Rheumatism: bath with various plant parts.

Tetragastris balsamifera
bwa kochon -

Rheumatism: root and seed kemel tea, taken orally. Colic, gastrointestinal ailments: leaf
decoction, taken orally. Anemia, fever: wood and root, essential oil decoction w/ salt, taken
orally. Respiratory ailments: bark decoction w/ sugar or salt, taken orally.

Theobroma cacao
kakawo

lDiuretic, stimulant: seed decoction.

Thespesia populnea
fey dayiti, gran maho, motel
debou

Blood pressure: leaf and bark decoction, taken orally. Rheumatism, urine retention: leaf
tea, taken orally. Mange, itch, rash: seed, seed capsule, leaf or boiled bark decoction, applied
to infected area. :

Thevetia peruviana
bwa sézisman

Fever: Sap, bark and fruit bath. Arthritis: seed kernel paste, applied as an analgesic. Tension:
boiled leaf and flower tea. CAUTION: Fruit is poisonous; not recommended for internal
usage.

Thrinax morrisii
latanye lame

Anenﬁa, chest cold, flu, cough: root decoction, taken orally.

Trichilia havanensis
bwa loray

Rheumatism, venereal disease: leaf bath. Albuminuria: root decoction, taken orally.
Bladder infection: bark decoction, taken orally. ’

Trichilia hirta

Asthma, tuberculosis: leaf decoction w/ salt, taken orally. Fever: leaf or bark decoction w/

dombou, twa pawdl

monben bata salt, taken orally. Elephantiasis, erysipelas: leaf decoction compress. Ulcers: leaf bath,
' Diarrhea: root decoction, taken orally. Abortive: leaf, flower, and root infusion, taken orally.
‘ CAUTION: Contains a toxic resin and internal usage not recommended (Tramill ITI, 1988).
Trichilia pallida Purgative enema: leaf decoction.

Trophis racemosa
bwa néf, ramo

Diarrhea: astringent bark tonic, taken orally.

Vitex agnus-castus

Insomnia, dizziness, digestive disorders: leaf infusion. Diuretic: fruit.

Vitex heptaphylla Appendicitis: pulverized seed w/ onion apj)lication. Enlarged liver, headache, chronic cold:
bwa savann, grigri macerated leaf compress.
Weinmannia pinnata Malaria, fever: bark and gum extraction, taken orally.

Ximenia americana
krOk, makabi

Rheumatism, psoriasis: fruit syrup, taken orally. NB: Fruit is a laxative.
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. | Zanthoxylum elephantiasis
pine jon

Asthma, chest aliment: macerated bark in cane alcohol, taken orally. Teething: macerated
bark decoction, taken orally.

Zanthoxylum fagara
pine jon

Rheumatism, syphilis: bark and leaf decoction, taken orally. Ear pain: leaf boiled in castor

| oil.

Zanthoxylum martinicense
pine blan

Digestive tract ailments: macerated leaf decoctlon, taken orally or as a bath. Toothache:
chewed bark. Sore: leaf poultice.

Zanthoxylum pimpinelloides
fey be

Heart palpitation: macerated stem mixed w/ rum, taken orally.

Ziziphus mauritiana

pdm malkadi, ti pdm

Flu: shoot and ripe fruit decoction, taken orally. Gonorrhea: root and gum exudate tea, taken
orally. Sore, skin ulcer: root decoction bath.

»LZuelama gmdoma
kachiman mawon, kachiman
sovaj

Syphilis: resin pellets, taken orally. Ulcer: bark and leaf powder, topical application, as a
cleansing agent. Rheumatism: bark decoction, massage.
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The accurate estimation of tree weight, or biomass, and volume is important for
tree growth and yield analyses. Periodically, economic analyses (e.g., Grosenick, -
1986; Street et al., 1990) require a simple method to evaluate tree inventories in terms
of current stocks, production rates or the breakdown in wood products, such as saw
logs, poles and the amount of fuelwood that might be converted to charcoal for sale in
the marketplace.. In such cases, methods of biomass -estimation are necessary. The
primary considerations are simplicity, time efficiency, and precision.

Biomass Equations: Among the numerous methods that have been used to estimate
tree biomass, the one most commonly used and seen in the literature is the regression
estimation technique (Young, 1976). This technique relates tree weight to tree size
through regression equations that are determined by destructively sampling a
representative portion of the species population. Once the equations are analyzed by
statistical methods, biomass estimates may be obtained by measuring one or two
parameters and solving an algebraic equation.

The best single parameter for estimating biomass is the square (or natural
logarithm) of the stem diameter at some specified- height above the ground.
Diameter-at-breast-height (DBH), measured at 1.3 m above ground level, is the
conventional parameter for single-stemmed, straight-boled trees without massive
buttresses. The multi-stemmed, spreading trees of drier tropical environments require
that stem diameters be measured lower to the ground to minimize stem measurements.
CATIE (1984) set this height at 0.1 m, though problems with stem buttressing for
many species precludes high precision. It is however a useful measure, since this can
be considered stump diameter, the only parameter available to estimate biomass or
volume once trees are harvested. Stewart et al. (1992) determined that 0.3 m was the
best height to determine stem diameter for the dry-zone species of Central America
and that the 3 principal stems at this height should be measured.” Maxwell (1985)
selected 0.5 m as the height for diameter measurements for the dry-forest species in
northwestern Dominican Republic. In the case of multiple stems, the sum of the stem
diameters squared (Zd,?) is the parameter that is selected to predict tree weight.
Height is the second most important parameter and is important for cross-site
equations, reflecting the variation in tree form as a result of the species growing under
'different conditions. When vertical height is equivalent to total height, as in the case
of most single and straight-stemmed species, this is the parameter that is measured.
Otherwise, stem length is measured for spreading, multi-stemmed species, since this
parameter has greater biological relevance to the volume of wood in the tree (Stewart
et al., 1992). ' '

Simple linear regression equations utilizing a single parameter are sufficient in
~most cases to predict tree weight. In situations where certain statistical assumptions
are violated, as in the case of heteroscadasity (Zar, 1984), the data are transformed to
a log normal distribution with the back-transformed data corrected for bias

223



224 Biomass and Volume Tables

(Baskerville, 1972). A double parameter equation generally yields greater accuracy
for a particular species across a range of sites, but is more time-consuming and costly
to measure. The selection of an equation for a particular species becomes a trade-off
between costs and the level of precision required for estimates. Stewart et al. (1992)
compared site-specific and cross-site regression values for several fuelwood species,
based in part on data collected in Haiti. For the majority of species that were
investigated, tree stem length combined with the sum of the stem diameters squared
significantly improved cross-site regression values, making them applicable across a
wide range of sites around the world. Within Haiti, single parameter equations
utilizing only stem diameter have been found to be consistent across a range of sites
for species such as Leucaena leucocephala susbsp. glabrata. Biomass regressions
even can be used among species that have similar form characteristics, as discussed by
Maxwell (1985). He found several pairs of species that had coincidental regressions
(i.e., the slope of the regression equations were not significantly different) for species
typical of the subtropical dry forest formation in the Dominican Republic. »

The reader should be aware that estimates derived with the following equations
have an error associated with them that is not only partial to the inherent variation
within the species, but also the differences in the. distribution of the sampled
population. The only way to verify how well an estimate holds true for a particular
site ‘is to sample the local population and compare whether the slopes (B;) of the
regressions are significantly different. In all cases, the equations are to be used to
estimate only within the size classes of the original sample.

Biomass and Volume Studies: Biomass and volume equations have been conducted
for several of the hardwood species planted and utilized by Haitian farmers during
USAID-funded Agroforestry Outreach Project (1981-1989). The first volume tables
were developed for a 2-year-old stand of Leucaena leucocephala subsp. glabrata (K8)
and Azadirachta indica near Bon Repos (Timyan, 1983). In addition to these species,
Ehrlich (1985) developed fuelwood biomass and pole volume yield tables for
- Colubrina arborescens, Eucalyptus camaldulensis, Prosopis juliflora and Senna
siamea. Biomass tables were completed for Catalpa longissima and Casuarina
“equisetifolia in 1986 (Ehrlich et al., 1986). Each of the species was sampled at a
different site in Haiti, selected for an adequate tree size distribution on sites where the
species was well adapted. Biomass studies for the coppice rotation of 4 species -
(Leucaena leucocephala subsp. glabrata (K8), Azadirachta indica, Acacia tortuosa
and Prosopis juliflora) were conducted in 1987 (Timyan, 1987). .In 1990, Oxford
Forestry Institute completed biomass studies of 15 fuelwood species established at 3
sites in Haiti: Nan Marron (near Bombardopolis), Papaye (near Hinche) and
Fond-des-Blancs. These trials were 5 years old at the time of sampling and had been
established by PADF and CARE in 1985 in collaboration with OFI. The cross-site
regression functions published by Stewart et al. (1992) are included below and should
be distinguished from the site-specific equations developed independently by SECID.
The former equations were selected for the best fitting equation at multiple sites
around the world. In addition to the Haitian studies, Maxwell (1985) derived total
and usable green biomass equations for 16 species typical of the subtropical dry forest
region in northwestern Dominican Republic. A compilation of the biomass and
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volume equations for hardwood species that have been conducted in Haiti are provided
in Tables 21.1-21.3. '
Perhaps the earliest equations developed in Haiti were the pulp and timber
volume estimates for Pinus occidentalis (Berry and Musgrave, 1977), based on 126
stems harvested for saw timber in the Forét-des-Pins. During the 1988 inventory of
the Forét-des-Pins, Ashley derived a second set of volume equations that predicted
total, pulp and saw log volumes and found '
that his estimates fell within 5% of the

i WOOD YIELD COMPARISONS
Berry and Musgrav‘e estimates (Ashle}/, DRY WEIGHT (i)
1988). These equations are provided in 100 —
eucaena leucocephala
Table 21.4. _ /Lcﬂ,u‘;‘l.-mfiqi'?;ﬁﬁfﬁa
80 ——
. . . . Seni iam
Differences in Wood Yield: Tree species // Provepts ilfora
-vary widely in wood yield for a given stem 60
diameter. As much as 2- or 3-fold ,// 327,%:7::7,;222":
. . oy Eucalyptus camaldulensif
differences in wood utilizable for charcoal 40 catipi
or fuelwood have been observed (Figure
. . Leucaena hala coppic
21.1). These differences in tree form 2 i e 2
lirachta indi oppice
require that biomass tables be constructed
0 -

. cqe . | L
for separate species. The differences in tree 0 5 10 15 20 25
form also play an important role in the ' DBH (em)

.design of agroforestry systems, as they  Figure 21.1 Relationship between

affect wood yield, shade quality, soil DBH and aboveground weight of
moisture dynamics and other factors that  yarious tree species. ' :

impact associated crops. The distribution
of quality biomass suitable for lumber or poles along the main stem axis, and the ratio
between this biomass and total tree biomass, are criteria that should be considered to
optimize production value. Casuarina equisetifolia, Cordia alliodora and Colubrina
arborescens are excellent examples of such species, particular relevant to situations
in Haiti where arable land is at a premium.

Example of Biomass and Volume Estimation: The stem of a Senna siamea stem
measures 10 cm at 1.3 m above ground level. Wood yield is estimated from the
species’ equation in Table 21.2 and calculated as shown in Box 1. Pole volume is
estimated by the species’ equation in Table 21.3, shown in Box 2.

Box 1 Box 2

Usable wood weight = d.432(DBH)2 - 1.5(DBH) Pole volume = 0.338*(DBH)*
=0.432(100) — 1.5(10) ‘ =0.338%(100)

=28.2 kg of oven-dry wood =33.8x10°m’
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Table 21.1 Regression equations developed in Haiti for the estimation of tree biomass
(oven-dry kilograms), of selected hardwood species. This is equivalent to the weight
of the aboveground portion of the tree, including leaves, twigs and wood.

SPECIES REGRESSION N R? DIA. RANGE SITE T
EQUATION! (CM)

Acacia deamii 0.189Zd,? 12 099 04-52 Nan Marron
A. farnesiana - 0.102xd,? 12 0.99 0.4-3.6 Nan Marron
A. farnesiana ) 0.152xd,? 12 098 1.1-54 Fond-des-Blancs
A. pennatula 0.046hxd,? 12 0.99 3.3-109 |Fond-des-Blancs
A. pennatula 0.058hxd,? 12 0.99 0.7-11.6 | Nan Marron
A. scleroxyla 0.106xd,2 12 0.75 0.744 Nan Marron
A. tortuosa 0.124%sd,? - 0.013 17 0.96 2.0-11.0 Bon Repos

" | Albizia guachapele 0.238%d,? - 1.5535h 12 0.99 2.2-19.8 Papaye
Alvaradoa amorphoides 0.0345hxd,? 12 0.99 3.9-17 Nan Marron
A. amorphoides 0.133%d,2 12 0.99 49-8.7 Fond-des-Blancs
Applonesia paniculata . ) 0.166Zd,2 12| 099 1.0-74 Fond-des-Blancs
Ateleia herbert-smithii 0.042hxd.? - - 12 0.99 1.3-6.3 Nan Marron
Azadirachta indica 0.313D? 22 0.98 1.3-12.6 Thomazeau
A. indica coppice : 0.268D? 12| 095 2.0-100 |BonRepos
Caesalpinia coriaria 0.058h=d,2 12| 099 0.7-3.8  |Nan Marron
C. eriostachys - 0.032hZd,’ 12 0.85 0449 Nan Marron
C. velutina 0.037hZd,’? 12 0.99 1.0-6.8 Nan Marron
C. velutina : 0.039hxd,? 12 0.99 3.7-8.2 Fond-des-Blancs
Casuarina equisetifolia 0.49D* - 1.44 17| 099 1.8-9.6 | Terre Rouge
C. equisetifolia 0.567D* . 35 0.98 5.5-16.8 |Cazeau
Catalpa longissima 0.242D%-0.54 17 0.95 1.7-10.8 Limbé
Colubrina arborescens 0.033hxd,’ 12 099 2.8-6.6 Nan Marron
C. arborescens 0.250D? 15 0.98 Momme-a-Cabrit
Crescentia alata 0.0287hXd,? 12 0.99 1.1-13.2 Papaye
Enterolobium cyclocarpum 0.0150h=d?, 12 0.98 32-11.8  |Papaye
E. cyclocarpum ~|0.0622d2%, 12 0.97 0.8-5.6 Fond-des-Blancs
Eucalyptus camaldulensis : 0.251D? 15 099 |- 14133 Bon Repos
Gliricidia sepium 0.085Zd?, 12 0.98 1.8-8.1 Nan Marron
Haematoxylon brasiletto 0.124xd?, 12 0.99 1.4-79 Fond-des-Blancs
H. brasiletto - 0.153%d%, 12 0.98 2.3-7.8 Nan Marron
Leucaena collinsii ssp. zacapana 0‘038h‘)2d’,. 12 0.95 . 3373 Fond-des-Blancs
L. leucocephala ssp. glabrata 0.471D? 35 0.98 3.0-16.2 |BonRepos |
L. leucocephala ssp. glabrata 0.265sd* 18 0.98 5.0-19.5 Bon Repos ‘
L. leucocephala ssp. glabrata . 0.524D? 16 0.97 0.8-17.7 Camp Perrin
L. leucocephala ssp. glabrata 0.030hx=d?, 12 0.99 54-123 Nan Marron
L. leucocephala ssp. glabrata : 0.210=d?, 12 0.99 5.8-13.6 | Fond-des-Blancs
L. leucocephala ssp. glabrata coppice | 0.260D? 18 096 | - 2.0-100 |BonRepos
L. shannoni ssp. shannonii 0.134xd%, 12 0.96 1.5-10.0 | Nan Marron
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SPECIES REGRESSION N R! ° | DIA. RANGE SITE
EQUATION! (CM)

Parkinsonia aculeata 0.1112d?%, 12 0.99 ° 0.5-6.2 Fond-des-Blancs
Pithecellobium dulce 0.1322d2, 12| 095 04-5.1 Fond-des-Blancs
Prosopis juliflora 0.408D? 20 097 1.2-10.8 Cabaret & Ganthier
P. juliflora coppice - 0.158%sd?%, +0.163 31 097 24-183 Bon Repos
Senna atomaria (Haitian provenance) | 0.258Zd%, 12 097 0.7-9.0 Nan Marron
S. atomaria (Nicaraguan provenance) 0.1282d?%, 12 0.99 14-6.0 Fond-des-Blancs
S. atomaria (Nicaraguan provenance) 0.171xd?, 12 0.98 . 0.8-11.3 Nan Marron
S. siamea 0.364D? 27 0.97 1.0-13.8  |Limbé
S. siamea 0.023hZd%, 12 0.99 0.4-12.7 Nan Marron

ground level.

! sd = Stump diameter at 0.10 m above ground level, in cm. d = Stem diameter at 0.30 m above ground level, in cm. D = Stem
diameter at 1.30 m above ground level, in cm. h = Stem length of main stem, in m. n = Number of stems at 0.30 m above

Table 21.2 Regression equations developed in Haiti for the estimation of wood
biomass (oven-dry kilograms) and volume (x 10 m®).

SPECIES REGRESSION N R’ DIA. RANGE SITE
EQUATION! (cm)
Wood > 1 cm Diameter
Acacia farnesiana 0.111Zd%, 12 0.98 1.1-54 Fond-des-Blancs
A. farnesiana 0.0223hZd% * 12 0.98 0.4-3.6 Nan Marron
A. farnesiana 0.0432hZd?, + 0.0557 —_ — 04-8.0 7 sites w/ 2 in Haiti
(cross-site regression) :
A. pennatula 0.038hZd?, 12 099 3.3-109 Fond-des-Blancs
A. pennatula 0.048hZd?, S12 0.99 0.7-11.6 Nan Marron
A. pennatula 0.0399hZd?, +0.149 —_ —_ 0.7-12.4 . |8 sites w/ 2 in Haiti
(cross-site regression)
A. scleroxyla 0.078Zd?, 12 0.76 0.7-4.4 Nan Marron
Albizia guachapele 0.223%d% - 1.451h 12 0.99 2.2-19.8 | Papaye
A. guachapele 0.0186hZd?, + 0.0048 — _ 2.2-14.8 7 sites w/ 1 in Haiti
. (cross-site regression)
Alvaradoa amorphoides 0.0935d%, 12| 09 49-87 | Fond-des-Blancs
A. amorphoides 0.027hxd,? 12 0.99 3.9-7.7 .|NanMarron
Applonesia paniculata 0.122%d?, 12 0.98 1.0-74 - |Fond-des-Blancs J
Ateleia herbert-smithii 0.034hZd?, 12 097 1.3-6.3 Nan Marron
A. herbert-smithii 0.0305h=d’, + 0.195 — — 1.3-11.0 |9 sites w/ 1 in Haiti
. (cross-site regression)
Caesalpinia coriaria 0.039hZd?, 12 097 0.7-3.8 Nan Marron
C. coriaria 0.0318hZd?, + 0.395 — — 0.7-1.7 5 sites w/ 1 in Haiti
(cross-site regression)
C. eriostachys 0.026h=d?, 12 0.86 0449 Nan Marron
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\ SPECIES

DIA. RANGE

S. atomaria (Nicaraguan provenance)

REGRESSION N R? SITE
EQUATION! (cm)
C. eriostachys 0.027hZd%, + 0.165 — — 04-8.1 7 sites w/ 1 in Haiti
(cross-site regression)
C. velutina 0.034hZd?, 12 0.99 . 3.7-8.2 Fond-des-Blancs
C. velutina 0.033hxzd?, 12 0.99 1.0-6.8 Nan Marron
C. velutina 0.0322hZd?, + 0.0821 — — 1.0-8.7 7 sites w/ 2 in Haiti
(cross-site regression)
Casuarina equisetifolia 0.393D? 35 097 5.5-16.8 Cazeau
C. equisetifolia 0.494D? 35 098 5.5-16.8 Cazeau
wood volume (x10° m’) )
Catalpa longissima 0.179D? - 0.83 17 0.96 1.7-10.8 Limbé
C. longissima 0.12sd*-2.3 17 0.93 3.0-13.5 Limbé
Colubrina arborescens 0.027hzd?, 12 0.99 2.8-6.6 Nan Marron
Crescentia alata 0.0255hEd?, 12| 099 1.1-132 | Papaye
Enterolobium cyclocarpum 0.0541zd?, 12 097 0.8-5.6 Fond-des-Blancs
E. cyclocarpum 0.0139hZd?, 12 0.99 3.2-11.8 | Papaye
“| E. cyclocarpum 0.0127hZd?, +0.109 — — 0.8-11.8 | 11 sites w/2 in Haiti
(cross-site regression)
Gliricidia sepium 0.079Zd?, 12 0.98 1.8-8.1 Nan Marron
G. sepium 0.021hZd%, —_ — 1.8-15.3 10 sites w/ 1 in Haiti
i (cross-site regression)
Haematoxylon brasiletto 0.084Zd?, 12 0.98 14-79 Fond-des-Blancs
H. brasiletto 0.121Zd?%, 12 0.98 2.3-78 Nan Marron
'| Leucaena collinsii subsp. zacapana 0.0312hEd?, 12 0.94 1.8-8.1 Fond-des-Blancs
L. collinsii subsp. zacapana 0.039hZd?, - 0.07 — — 1.8-11.8 7 sites w/ 2 in Haiti
(cross-site regression) .
L. leucocephala subsp. glabrata 0.0284hZd?, 12 0.98 5.4-12.3 | Fond-des-Blancs
" | L. leucocephala subsp. glabrata 0.192Zd?, 12 0.99 5.8-13.6 Nan Marron
L. leucocephala subsp. glabrata 0.0242hZd?, +0.184 — —_ 1.8-13.8 8 sites w/ 2 in Haiti
(cross-site regression)
L. shannonii subsp. shannonii 0.102%d?, 12 0.97 1.5-10.0 Nan Marron
L. sh ii subsp. sh i 0,0495h}:Sd’.. +0.24 — — 1.5-7.4 6 sites w/ 1 in Haiti
: (cross-site regression)
Parkinsonia aculeata 0.0885Zd%, 12| 098 05-6.2 | Fond-des-Blancs
P. aculeata 0.0291hZd?, + 0.095 _ — 0.5-8.1 7 sites w/ 1 in Haiti
. (cross-site regression) “
Pithecellobium dulce 0.0265hzd?, 12 0.96 04-5.1 Fond-des-Blancs
P. dulce 0.035hZd?, +0.121 e — 0.4-6.7 7 sites w/ 1 in Haiti
(cross-site regression) !
Prosopis juliflora 0.0449hZd?, +0.254 — — 04-5.9 6 sites w/ 0 in Haiti
(cross-site regression) ’
Senna atomaria (Haitian provenance) 0.181Zd?, 12 097 0.7-9.0 Nan Marron
S. atomaria (Nicaraguan provenance) 0.100Zd?, 12 0.99 14-59 Fond-des-Blancs
0.142%d?, 12 097 0.8-11.3 Nan Marron
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SPECIES REGRESSION N R* DIA. RANGE SITE
EQUATION! (cm)
S. atomaria (Nicaraguan provenance) 0.031hZd?, . — - 0.8-14.3 8 sites w/ 2 in Haiti
: (cross-site regression)
S. siamea . 0.021hZd?, 12 0.99 ' 14-12.7° | Nan Marron
Wood > 2 cm Diameter
Acacia tortuosa 0.084sd? - 0.033 17 094 | 20-11.0 |BonRepos
Azadirachta indica 0.282D? - 0.707D 22 0.99 13-126 |Thomazeau
A. indica ~ 0.203sd” - 1.02sd 22 0.9? 2.6-15.8 | Thomazeau
A. indica wood volume (x10° m®) 0.481D? - 10.227 14 094 6.9-104 | Bon Repos
A. indica coppice 0.189D? 12 | -096 2.0-10.0 |Bon Repos
Casuarina equisetifolia 0.34D?-2.14 17 0.95 — Terre Rouge
C. equisetifolia 0.20sd? - 3.7 17 0.88 — Terre Rouge
Colubrina arborescens 0.204D* 15 0.98 — Mome-a-Cabrit
C. arborescens 0.365sd? +0.434sd 15 0.97 — Mome-2-Cabrit
Eucalyptus camaldulensis 0.187D? 15 0.98 1.4-13.3 Bon Repos
E. camaldulensis 2.205sa - 1.13'2§i- 15| 091 2.8-23.8 |BonRepos
Leucaena leucocephala subsp. glabrata | 0.408D? 18 0.99 3.0-16.2 Bon Repos
L. leucocephala subsp. glabrata 0.23sd? 18 0.99 5.0-19.5 Bon Repos
L. leucocephala subsp. glabrata minus | 0.210D* 18 0.97 3.0-1622 | Bon Repos
pole weight : :
L. leucocephala subsp. glabrata minus | 0.119sd? 18 0.98 5.0-19.5 Bon Repos
pole weight : .
L. leucocephala ssp. glabrata coppice | 0.210D? . 18 0.96 2.0-10.0 Bon Repos
L. leucocephala subsp. glabrata 0.642D? - 2.707D 23 0.98 0.8-17.7 Camp Perrin
L. leucocephala subsp. glabrata 0.275sd? 23 097 1.8-23.6 Camp Perrin
L. leucocephala subsp. glabrata 0.501D? -3.422, 19 0.97 3.0-14.5 Bon Repos
wood volume (x10° m?®) ’
Prosopis julifora 0.304D? 20 0.99 1.2-108  |Cabaret & Ganthier
P. julifora 0.195sd* 20 |- 097 1.2-10.8 | Cabaret & Ganthier
P. julifora coppice 0.123%sd? + 0.013 31 0.98 24-18.3 Bon Repos
Senna siamea 0.432D?- 1.5D 27 097 1.0-13.8 Limbe
S. siamea 4.001sd - 9.461_{53 27 0.86 1.7-27.6  |Limbe

)

ground level.

! sd = Stump diameter at 0.10 m above ground level, in cm. d = Stem diameter at 0.30 m above ground level, in cm. D = Stem
diameter at 1.30 m above ground level, in cm. h = Stem length of main stem, in m. n = Number of stems at 0.30 m above

D E comaldulovee  2.205ad ~ 1132#4d

@ e .00l ad - 7.461 €3
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- Table 21.3 Pole weight (dry kilograms) or volume (x 107

hardwood species in Haiti.

3) equations for selected

SPECIES WOOD REGRESSION N R? DIA. SITE
COMPONENT EQUATION! RANGE ’
. (cm)
Azadirachta indica Pole volume 0.226D? 13 097 | 4.6-12.6 |Thomazeau
A. indica coppice - Pole weight 0.152D? — 0.98 5.0-10.0 |Bon Repos
Casuarina equisetifolia Pole weight 0.308D? 35 0.97 5.5-168 |Cazeau
C. equisetifolia Pole volume 0.486D? 35°| 098 | 5.5-168 |Cazeau
C. equisetifolia Pole volume 0.379D?-3.078 — 094 — Terre Rouge
Catalpa longissima Pole volume 0.277D% 2.031 — 095 | 5.0-108 |Limbé
Eucalyptus camaldulensis Pole volume 0.291D? 14 096 | 4.8-13.3 |BonRepos
Leucaena leucocephala Pole weight 0.198D? — 0.98 | . 5.0-162 |Bon Repos
subsp. glabrata . i
L. leucocephala Pole weight 10.111sd? — | 096 | 5.0-162 |BonRepos
subsp. glabrata
L. leucocephala Pole weight 0.175D? — 0.99 5.0-10.0 |Bon Repos
subsp. glabrata coppice
Senna siamea Pole volume 0.338D? : 19 | 091 | 6.3-13.8 |Limbé

!'sd = Stump diameter at 0.10 m above ground level, in cm. D = Stem diameter at 1.30 m above ground level, in cm.

Table 21.4 Volume equations for Hispanioian pine (Pinus occidentalis Swartz.)
developed at Forét-des-Pins, Haiti.

REGRESSION EQUATION!

S

| NOTES

Stem Volume > 7 cm Diameter

0.0008486D? - 0.0680182 0.39 outside bark diameter
0.00075432D% - 0.0761294 0.36 inside bark diameter
0.00003166DH - 0.0025991 0.96 outside bark diameter
0.00002863D%H - 0.030146 0.96 inside bark diameter
Stem Volume > 8 cm Diameter
0.0006938D? + 0.09282 0.82 outside bark diameter; diameter range: 15-50 cm; N = 59
0.00003765hyoD? - 0.0094 0.96 outside bark diameter; diameter range: 31-35 cm; N =17
0.000021hz0D? + 0.2499 0.82 outside bark diameter; diameter range: 35-50 cm; N =42
Stem Volume > 18 cm Diameter '
0.00090705D” - 0.2358016 0.91 outside bark diameter
0.00080508D? - 0.2283548 0.88 inside bark diameter
0.00003346D°H - 0.1563121 0.96 outside bark diameter
0.00003012DH - 0.1698399 0.95 inside bark diameter
0.00003765h50D? - 0.0987 0.96 outside bark diameter; diameter range: 35-50 cm; N = 42
Total Stem Volume '
0.008021D? 0.89 outside bark diameter
0.00070349D? 0.79 inside bark diameter .
0.0003182D*H 0.96 outside bark diameter
0.000028D°H 0.88 inside bark diameter
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When talking about trees, most people use their common names. These names are
practical for conversation, as long as everyone understands what is meant within the
local context. Lacking precision and varying considerably in language, the novice is
soon frustrated in confusion. The same name may refer to widely different tree species
that cross generic, even family, boundaries. Several common names may apply to the
same tree species, depending upon local preferences and dialects. Any scientific effort -
to study trees for research and educational purposes requires a more thorough study of
their names and the variations used in language. '

Part of this problem is solved when botanists assign a unique Latin binomial to
plant specimens collected in the wild. Taxonomy reduces the problem considerably,
but not without additional complications. Perhaps the greatest limitation is that so
little of the tropical flora has been studied from a standardized, modern taxonomic
perspective. Botanists can differ significantly in their concepts of what determines a
species, sometimes leading to a profusion of names for particularly variable and
wide-ranging species. Generic boundaries often are not clearcut, especially as new
species and hybrids are discovered that blur morphological differences and challenge
the evolutionary relationships among species. The inadequate floristic surveys of
many genera limits the taxonomic effort, made even more difficult by the fragmented
~ and continually disturbed plant communities of Haiti. Any botanical work in such

environments is necessarily slow and selective.

A list of tree names is an invaluable tool for specialists involved in the natural
sciences and their management. A Haitian tree name list, as compiled below, is an
effort that must be continued as research continues to unfold gaps in our knowledge of
the Haitian flora. The list is not meant to be a systematic treatment, but rather a
useful compilation that should be revised periodically. The list is particularly lacking
in synonyms that would require a more thorough study. Common exotic species have
been included, particularly for the species that have become naturalized in Haiti.
Species recently introduced on an experimental scale have not been included, because
their adaptability and future role in the Haitian ecology remains uncertain.

The number of tree taxa contained in any given list depends not only upon
available information, but also upon some arbitrary definition of a tree. Trees may be
defined as woody perennials with one main stem or trunk at least 7.5 cm in diameter
at breast height, a more or less definitely-formed crown or foliage, and a height of 3—4
m (Little and Wadsworth, 1964). Many trees are naturally multi-stemmed, as often
occurs under more extreme environments. Several genera, containing mostly shrubs,

- are included, though not all species within the genera may be listed. Others plants
obtain the size of a tree, but are not trees in the botanical sense. These include palms,
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bamboo, cacti, lianas, tree ferns, and cycads. For certain families, classification is
incomplete and will require revision when such information is published. This is
particularly true for those families represented in the less-explored areas of Haiti.

The tree and shrub names are organized in two main sections. The first section
lists the accepted scientific name, synonyms and common names, if any, of more than
1,100 species representing 406 genera and 110 botanical families. The tree species
are arranged alphabetically by botanical family and species. The second section lists
the common Haitian tree names according to their Creole names. These lists were
prepared in part by consulting several floras completed on Hispaniola and elsewhere
in the Caribbean, including: Common Trees of Puerto Rico and the Virgin Islands
(Vol. I & II) by E. L. Little and F. H. Wadsworth (1964; 1989) and E. L. Little, R. O.
Woodbury and F. H. Wadsworth (1974); La Flora de la Espaiiola (Vol. I-V) by A. H.

Liogier (1982-1989); Nomenclature Polyglotte des Plantes Haitiennes et Tropicales

by A. V. Pierre-Noel (1971); La Flore d’Haiti by H. D. Barker and W. S. Dardeau

(1930); Floristic Study of Morne La Visite and Pic Macaya National Parks, Haiti by

W. S. Judd (1987); The Flora of Macaya Biosphere Reserve: Additional Taxa,

Taxonomic and Nomenclature Changes by W. S. Judd and J. D. Skean, Jr. (1990);
ICRAF Multipurpose Tree and Shrub Database by P. G. von Carlowitz, G. V. Wolfe

and R. E. M. Kemperman (1991); and Field Guide to the Palms of the Americas by A.

Henderson, G. Galeano and R. Bernal (1995). These sources should be consulted for
further research purposes.

Scientific Names: The first column of each family table shows the accepted Latin
binomial that currently is recognized for a given tree taxon. The second column lists
synonyms, alternate spellings and uncertain names that have been associated with the
taxon in the published literature. The third column lists the common names of the
tree species in the Greater Antilles, beginning with Haiti, followed by the Dominican
Republic, Cuba, Puerto Rico, Jamaica, and occasionally other countries in the
Caribbean. The common names are followed by the first letter of their country names
in parentheses: H = Haiti, RD = Republica Dominicana, PR = Puerto Rico, C = Cuba,
J = Jamaica, US = United States, G = Guadeloupe, M = Martinique, B = Bahamas,
and VI = Virgin Islands. Many of the lesser-known species lack a common name that
has not been published to the knowledge of the author. Occasionally, common names
from outside the Caribbean are used, especially for the exotic species.

The common name list for Haiti are given as they appear in the botanical
literature. These are a combination of French and Creole names, the latter generally
published in the French orthography. The reader should be aware that many of the
French names are not Creole and that the majority of Creole names are no longer
spelled as such. It was observed during this compilation that many of the Creole
names had been transcribed poorly or misapplied to the Latin name. The names have
been listed for reference purposes and should be verified during field studies. A
thorough study of the regional differences in usage and verification of the list for
accuracy remains a challenge for the future research.
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