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Pometia pinnata (tava)
Sapindaceae (soapberry family)

dawa, tawa (Fiji); kava (French Polynesia); kava, fava (Samoa); igi, ako, dawa, tauna (Solomon Islands); nandao
(Vanuatu); lychee sauvage, le pomet (pometier), bois de pieu (French); oceanic lychee, island lychee (English); taun
(PNG); tava (Cook Islands, Niue, Tonga, ‘Uvea and Futuna)

Lex A.]J. Thomson and Randolph R. Thaman

IN BRIEF

Distribution Has a wide natural distribution
in the Asia-Pacific region.

Size Varies greatly, from a small to very large
tree, typically 12—20 m (39—66 ft) tall with a
canopy diameter of about 10—20 m (33—66 ft).

Habitat Grows naturally in warm to hot, hu-
mid subtropical and tropical zones, elevation
0—500 (-1700) m (0-1640 [—5580] ft) with an-
nual rainfall of 1500—5000 mm (60—200 in).
Vegetation Occurs mainly in evergreen or
shortly deciduous, lowland, closed forest and
secondary forest.

Soils Grows on a wide range of soils with best
growth on slightly acidic to neutral (pH 5-8),

well drained, fertile loams and clays.

Growth rate Grows rapidly, typically 12 m
(3.3-6.6 ft) per year.

Main agroforestry uses Mulch, improved
tallows, homegardens.

Main products Timber, fruit.

Yields Timber: 5-10 m¥/ha/yr (72-144 ft//ac/
yr). Fruit: 2-8 mt/ha/yr (0.9—3.6 t/ac/yr). '

Intercropping Mixed food gardens.

Invasive potential Considered to have a low
invasive potential.
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INTRODUCTION

Tava (Pometia pinnata) is a small to very large tree up to 50
m (164 ft) in height. It is found occurring naturally from
Sri Lanka and the Andaman Islands through Southeast
Asia, with extensions into southern China, Vietnam, Male-
sia, and the South Pacific as far east as Samoa, Tonga, and
Niue. It is possibly an aboriginal introduction into some of
the more eastern parts of its range in Polynesia, and prob-
ably a post-European-contact introduction into the Cook
Islands and French Polynesia. It occurs in a wide variety
of habitats and soils and vegetation associations. In Papua
New Guinea (PNG) and some parts of the Pacific islands
it may become a dominant vegetation component, being
the most abundant tree and sometimes with a canopy
emergent over other forest tree species. In Fiji and Tonga
it is rarely found in undisturbed primary forest and is con-
sidered mainly a planted or cultivated species, i.e., where
naturalized it is found only in secondary forests. However,
in Samoa, where the fruits are not traditionally eaten by
humans, it is common in late successional and closed rain-
forests and is unlikely to have been introduced.

In some lowland parts of PNG it is planted to supply
leaves that are dried and used as a nutrient-rich mulch
for yam cultivation. It is also planted around villages and
planted or protected in garden areas in other parts of the
South Pacific, mainly for the purpose of providing fruit,
medicine, and firewood. Tava is considered one of the most
promising trees for replanting in Samoa, both for com-
mercial and ecological reasons. It is also recommended for
protection and replanting in Melanesia (Fiji, Papua New
Guinea, Solomon Islands, and Vanuatu) and Tonga be-
cause of its wide cultural utility and amenability to pruning
and pollarding. Families living in many Pacific island en-
vironments would benefit from having at least one planted
tree of a selected form of tava to provide fruit and other
products.

Selection and breeding work may be needed to identify and
propagate trees combining desirable timber characteristics
(good bole form and timber properties) and fruit quality,
in order to encourage development and enhance the eco-
nomic viability of larger-scale commercial plantings.

DISTRIBUTION

Native range

Tava has a wide natural distribution in the Asia-Pacific re-
gion mainly in lowland subtropical and tropical areas from
about 14°N to 20°S. The species is native to:

Borneo Sarawak, Sabah, Brunei, and Kalimantan) (forma
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acuminata, f. glabra, and f. alnifolia, plus two other
paramorphs)

Eastern Indonesia Sumbawa, Timor, Wetar (forma
cuspidata), and Tanimbar Islands (f. cuspidata and f.
pinnata)

India Andaman Islands (probably f. g/abra and f.
tomentosa)

Laos

Papua New Guinea (f. pinnata, t. glabra, and f. repanda)

Peninsula Malaysia/Indonesia Simalur and Sumatra (f.
glabra, f. alnifolia, f. macrocarpa); Indonesia, Java (f.
glabra and f. fomentosa)

Philippines/Indonesia Sulawesi and Moluccas, Aru
Islands, Irian Jaya

South China Yunnan Province (probably f. fomentosa)

South Pacific Solomon Islands, Vanuatu, Fiji, Tonga,
Wallis and Futuna, Samoa, and Niue (f. pinnata)

Southern Thailand (rare, probably f. glabra and f. alnifolia)

Sri Lanka (f. fomentosa)

Taiwan

Vietnam (f. tomentosa)

Current distribution

In addition to its native habitats, tava is present as a mod-
ern introduction into New Caledonia, the North Pa-
cific (including Yap, Federated States of Micronesia, and
Hawai‘i) and eastern Polynesia, including French Polyne-
sia (Marquesas and Tuamotus) and the Cook Islands.

BOTANICAL DESCRIPTION

Preferred scientific name
Pometia pinnata ]. R. Forst. & G. Forst

Family
Sapindaceae (soapberry family)

Subfamily
Nephelieae (tribe)

Non-preferred scientific names
Aporetica pinnata DC.

Dabanus acuminatus Kuntze
Dabanus pinnatus Kuntze
Eccremanthus eximius Thwaites
Euphoria pinnata Poir.

Irina alnifolia Blume

Irina diplocardia Blume

Irina glabra Blume

Irina tomentosa Blume



Nephelium acuminatum Hook. f.
Nephelium diplocardia F.v. M.
Nephelium eximium Thw.
Nephelium pinnatum Cambess.
Pometia acuminata Hook. f.
Pometia alnifolia Blume
Pometia annamica Gagn.
Pometia coriacea Radlk.

Pometia glabra Blume

Pometia glabra Tesman & Binn.
Pometia gracilis King

Pometia macrocarpa Kurz.
Pometia tomentosa Blume

Common names

Pan-Pacific

oceanic lychee, island lychee (English)
lychee sauvage, le pomet (pometier), bois de pieu
(French)

Papua New Guinea (PNG)

taun (PNG Standard trade name, Pidgin), oha-
bu (Vailala), koiawo (Buna), dame (Evara), oka-
mu (Motu), bas (Waria), cubinh (Yabim), Tke
(Yalu)

Irian Jaya

kalasina, kablauw, iwa (Sentani language)

Solomon Islands

tauna, igi, ako, dawa (Kwara‘ae language), nyia
tava (Ayiwo), fava (Vaiakau), nodae (Graciosa
Bay), gema (Roviana), mede (Marovo), piraka

taba (Varisi), taoa (Nginia), tao (Lengu), awa
(Santa Ana)

Vanuatu

nandao (Bislama language), netowe, tewen, tien,
wuten (Banks Group), ndalawa, n'dalaca (Mae-
wo), jaria, jariea, ah, jarie, ha, kao, nsai, n'eire,
Jjarie, ndao (Santo), vujarie, vujaria (Malo), rao
(Ambrym), nendre, dra, nendo, nendro (Maleku-
la), burklata (Epi), dau (Erromango), nandem
(Tanna), fava (Aniwa), fava, dava, ndava, netva
(Aneityum), with many folk varieties also given
local names on different islands

Fiji
dawa, tawa (with folk varieties including dawa
dawa, dawa moli, dawa sere)

PolynesiaTonga

tava (varieties include fava kula, tava moli, tava toua)
(Tonga)

kava, tava (Samoa)

tava (Niue and Cook Islands)

kava (French Polynesia)

Size

Tava is a small to large tree, typically 12—20 m (39—66 ft)
in height and 10—20 m (33-66 ft) in canopy diameter. The
largest specimens reach 50 m (165 ft) in height and 1.4 m
(4.5 ft) in diameter above buttresses.

Form

Variable, from stout trees with short twisted or fluted boles

by "I‘ - b
Large tree with huge buttresses, ‘Upolu, Samoa. PHOTO: C. ELEVITCH
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to slender, rather straight trees. Prominent buttresses are
formed on older trees to about 1.5-3 (—5) m (5-10 [-16] ft).

Flowers
The floral inflorescences are highly variable. They include

clusters of terminal, sub-terminal, or rarely axillary panicles,
conspicuously projecting beyond the foliage, from stiff to
hanging, 1570 cm (6—28 in) long main branches, simple or
with secondary branching. Panicle branches are sometimes
subtended by auricle-like, densely to sparsely hairy or gla-
brescent leaflets. The species is monoecious, with unisexual
male and female flowers on the same tree and within the
same panicle. Female flowers may appear bisexual, but the
anthers are reduced and sterile. Male flowers open first
and greatly outnumber female flowers. The flowers are
actinomorphic and s-parted, calyx dish shaped
to shallowly cup-shaped, 2—3 mm (ca. 0.1 in) in
diameter with five short lobes and without any
scent. Petals are small and regular, whitish to
yellow-green, highly variable in shape, shorter
or longer than calyx. Disk is annular, 1-1.5 mm
(0.04—0.06 in) wide by 0.5 mm (0.02 in) high.
Filaments are whitish, 36 mm (0.12—0.24 in),
in the female flowers sometimes reduced to o.5
mm (0.02 in), densely to sparsely hairy toward
the base. Anthers are red or yellow, 0.7-1 mm
(0.03-0.04 in) long, minutely hairy. Ovary in
female flowers deeply 2-lobed (rudimentary
in male flowers), densely brown-pubescent.
Style is red, undivided, 1—2 mm (0.04—0.08 in)
long, extending to 3—6 mm (0.12—0.24 in) after
anthesis.

The age to first flowering and fruiting is not
well documented and possibly varies among
forms and genotypes. Fruits mature about 3—4
months after flowering.

The flowering times vary regionally and may
occur more than once per year. In Fiji flower-
ing occurs in December—March, while in Sa-
moa flowering has been recorded in February—
March, June-July, and October—-November. In
PNG flowering has been recorded throughout
the year with peak flowering between January
and April.

Leaves

The leaves are paripinnate, the rachis up to 1 m
(3.3 ft) long, or rarely longer, with 4-8 (-13) sub-
opposite pairs of sub-sessile leaflets. Leaflets are
firmly herbaceous to coriaceous, asymmetrical

to symmetrical, variably shaped (oblong/lanceolate/ovate),
the first pair mostly suborbicular to elliptic, < 3 cm (1.2 in)
long, and often clasping the branch like stipules, leaflet tip
subacuminate to acuminate with a tip up to 1.5 cm (0.6
in). The largest leaflets average 12—30 cm (512 in) long by
4-10 cm (1.6—4 in) wide. The midrib is flat above with a
narrow keel that is triangular in section. Leaflet nerva-
tion is highly distinctive, comprising 11—25 pairs of paral-
lel nerves at an angle of about 60° with the midrib, with
every second nerve ending in a marginal tooth, and the
in-between nerves bending upwards without reaching the
margin. The leaflet margin is about 3 mm (o.12 in) deep,
dentate or repand to subentire. Leaf surfaces are generally
glabrous; however, juvenile leaves, including suckers, are
densely covered in brownish hairs. The juvenile leaves are

Top: New leaf flush; Bottom: Fruits and leaves. PHOTOS: L. THOMSON
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large, thin, and initially brightly colored (pink to red).

Fruit

The fruits are highly variable, indehiscent (not splitting),
round to elliptical, sometimes paired, and often with one
or more vestigial ovary lobes at the base, 1.5—5 cm (0.6—2 in)
long by 1—4.5 cm (0.4-1.8 in) diameter, the skin or pericarp
smooth and variously colored (greenish-yellow, yellow, red,
purple, blackish or brown) with a gelatinous, sweet, white
to slightly pinkish, translucent pulp (mesocarp) partially
encasing a single large seed. Age to first flowering and
fruiting is not well documented and possibly varies con-
siderably. In Lae, PNG a large-fruiting form bore fruit
only 5 years after planting, but usually the first fruit crops
on well managed trees appear at an age of about 8-10 years.
In the South Pacific the fruiting season varies by locality
and from year to year, e.g., the main season in the Santa
Cruz Islands of SE Solomon Islands is November—January
(main season), while the main season in Fiji and Tonga is
February—March (but fruiting may occur from January to
April in Fiji). In Samoa fruiting has been recorded in the
months of March, August, and November.

Seeds

The seeds are large, to 2.5 cm long by 1.5 cm across (1 x
0.6 in), flattened and rounded on the ends, and brown.
There are 300—500 seeds/kg (140—230 seeds/Ib). Fruits are
mainly dispersed by fruit bats (Pzeropinae), birds, includ-
ing pigeons in Samoa, and humans. Water dispersal is also
likely in riverine populations.

Rooting habit

'The species appears to have a strong lateral rooting sys-
tem, with large lateral roots extending out from buttress

flanges.

Similar species

The most detailed and recent taxonomic review of Pometia
(Jacobs 1962) recognizes only two species, P, pinnata Forst.
and P, ridleyi King emend. Radlk. P, ridleyi exists as a small
homogenous population in Sumatra (Indonesia) and Ma-
laysia, whereas P, pinnata is a highly variable entity with a
wide natural range in the Asia-Pacific region.

GENETICS
Variability of species

'There is considerable variation in all plant parts of tava, with
the most taxonomically useful characters being the leaves

and inflorescences. Floral parts may vary in shape, size, and
proportions on otherwise identical plants. Tava fruits show
considerable variation, but there are insufficient specimens
with mature fruits to properly evaluate its taxonomic util-
ity. Furthermore, tava fruits have been subject to varying
levels of human selection that complicates their utility for
taxonomic purposes.

Known varieties

There has been considerable confusion concerning the
taxonomy of tava due to its complex and seemingly be-
wildering variation patterns that cannot be satisfacto-
rily accounted for by conventional taxonomic categories
(Whitmore 1976). The taxonomic approach adopted by Ja-
cobs (1962) recognized eight distinct forms, plus a number
of less distinct “paramorphs,” leaving a residue of polymor-
phic, unclassified material. According to Jacobs, tava exists
in at least three distinctive forms in New Guinea namely, f.
pinnata, t. glabra, and f. repanda (possibly representing dif-
ferent taxa). The type form pinnata is the most important
for timber production, although this form has often been
referred to in PNG as P, fomentosa, an entity that does not
occur east of Java, Indonesia (and east of Wallace’s line). In
this treatment the focus will be on forma pinnata, the only
form present in the Pacific islands, and the one with most
potential for production of both fruit and timber.

On the basis of inflorescence and leaf characters, the eight
forms that have been recognized by Jacobs (1962) are:

forma. acuminata (Hook. f.) Jacobs
t. alnifolia (Blume) Jacobs

f. cuspidata (Blume) Jacobs

f. glabra (Blume) Jacobs

f. macrocarpa (Kurz) Jacobs

t. pinnata

t. repanda Jacobs

f. tomentosa (Blume) Jacobs

Numerous traditional varieties within f. pinnata are rec-
ognized locally in the South Pacific mainly on the basis
of fruit characters, especially size, shape, skin color, and
taste/sweetness of fruits.

ASSOCIATED PLANT SPECIES

'The species occurs mainly in evergreen or occasionally de-
ciduous lowland closed forest and secondary forest asso-
ciations. In most of its range it occurs at relatively low fre-
quency in mixed forests, but it may also occur as a principal
forest component; e.g., in PNG and Samoa. In New Guin-
ea, tava is among the most common and important hard-
woods of lowland and lower montane evergreen rainforest,
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especially on ridges and spurs. In many parts of Melanesia
tava’s range and frequency has been increased by human
influence both through planting around villages and pro-
tection of plants during garden development. In parts of
Southeast Asia, including Malaysia and Java (Indonesia),
its distribution is mainly associated with watercourses and
swamp forest. In Fiji it is found almost exclusively in sec-
ondary forest, in shifting agricultural lands, and planted or
protected around villages. Similarly in Tonga, where very
little native forest remains, it is usually found planted or
protected in semi-permanent shifting agricultural lands or
planted in villages.

Associated species commonly found

Associated species in native habitats in the Asia-Pacific
region include Aglaia gigantea, Alstonia spp., Artocarpus
altilis, Calophyllum spp., Celtis spp., Chisocheton lasiocarpus,
Cinnamomum obtusifolium, Cryptocarya spp., Cynometra
spp., Dillenia indica, Diospyros spp., Dracontomelon dao and
D. vitiense, Duabanga sonneratioides, Elaeocarpus spp., Ficus
spp., Homalium foetidum, Inocarpus fagifer, Intsia bijuga and
1. palembanica, Ixora spp., Koordersiodendron, Mastixioden-
dron, Myristica subalata, Neonauclea spp., Octomeles sumatra-
na, Palaquium spp., Pimeleodendron spp., Planchonella spp.,
Podocarpus neriifolius, Pterocarpus indicus, Pterygota spp.,
Haplolobus spp., Radermachera spp., Saraca spp., Schoutenia
spp., Terminalia spp. including 7. richii and T. myriocarpa,

Teysmanniodendron spp., and Tristania sumatrana.

Species commonly associated as aboriginal intro-
duction in Pacific islands

It is grown in gardens and associated with almost all ab-
original introductions in the South Pacific.

ENVIRONMENTAL PREFERENCES
AND TOLERANCES

Climate

Tava grows naturally in the warm to hot, humid, subtropi-
cal and tropical zones.

Elevation range
0—500 (-1700) m (0-1640 [—5580] ft)
Mean annual rainfall

1500—5000 mm (60—200 in)

Rainfall pattern

Grows in climates with summer, bimodal, and uniform
rainfall patterns.
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Dry season duration (consecutive months with <40
mm [1.6 in] rainfall)

1—3 months

Mean annual temperature
22—28°C (72-82°F)

Mean maximum temperature of hottest month
25-32°C (77-90°F)
Mean minimum temperature of coldest month

18—24"C (64-75F)

Minimum temperature tolerated
5—16°C (41-61°F)

Soils

Tava has a wide edaphic range but attains its best devel-
opment on well drained, fertile loams and clays. In PNG
the commercially important better timber tree forms of
f. pinnata are found on better drained sites, whereas the
poorer formed trees of f. g/abra mainly occur on river flats
and in low-lying areas.

Soil texture

It grows in medium and heavy texture soils (loams, sandy
clay loams, clay loams, sandy clays, and clays).

Soil drainage

'The tree grows in soils with both free and impeded drain-
age, as well as in seasonally waterlogged soils.

Soil acidity
Tava grows in acid to mildly alkaline soils (pH 4.0-8.0).

Tolerances

Drought

Examination of its natural distribution suggests that the
tree is sensitive to an extended dry season, i.e., longer than
3—4 months.

Full sun

Mature trees grow best in full sunlight (or light shade up to
about 25%), as do younger specimens (although specimens
developing in open, sunny positions are likely to have short

boles).

Shade

The tree tolerates 0—50% shade. Young seedlings and sap-
lings are tolerant of high levels of shade. Planting under
existing light to mid-density canopy (<50% shade) is a



suitable technique for establishing plantings of tava.

Fire

The tree is susceptible to fire.

Frost

It is likely to have little or no tolerance of frost as the entire
native range is frost-free.

Waterlogging

Certain populations occur in swampy/riverine habitats and
appear to have a moderately high tolerance of waterlog-

ging.
Salt spray

It has little tolerance of saltwater spray or temporary salt-
water inundation due to storm surge or tsunamis.

Wind

The species is tolerant of strong, steady winds and will de-
velop a more stout form under such conditions. It is mod-
erately resistant to cyclonic winds, with about 10% mortal-
ity from cyclones in the Solomon Islands in natural forest
conditions.

Abilities

Regenerate rapidly

In rather undisturbed, closed forests, seedlings establish
and persist with slow growth. The species regenerates by
discontinuous recruitment, favored by small-scale distur-
bance, but not large gaps. Vine cutting is effective in lib-
erating advanced growth of vine-smothered saplings; this
has resulted in rapid regrowth and development of tava-
rich forests in trials in Samoa.

Self-prune

In forest situations the species has a moderately good self-
pruning ability, as frequently exhibited by the long, clear
bole in mature trees. In open situations young trees tend to
develop a coarse, low branching habit and often have poor
self-pruning.

Coppice

Younger specimens may coppice, but coppicing of mature
trees is unknown.

Pollard

Trees have been observed to regrow well following
pollarding (and cyclone breakage of larger limbs). Regular
cutting back or light pruning during fruit collection ap-
pears to stimulate subsequent fruiting.

GROWTH AND DEVELOPMENT

Early height growth is fast, about 2 m (6.6 ft) per year on
sites with good soil fertility and moisture levels and in-
termediate to high light levels. After the first few years,
growth rates are typically 1—2 m (3.3-6.6 ft) in height per
year. In field trials in the Solomon Islands the annual stem
diameter increment was in the range of 1.6—2.5 cm (0.6-1
in), with growth declining with age. The fastest growing
trees attained a diameter a breast height (dbh) of 30 cm (12
in) in 13-16 years but had poor form and short boles to only
4-8 m (13—26 ft).

Reaction to competition

'The species copes well with competition from other trees
and crops, but growth will slow in more heavily shaded
conditions.

PROPAGATION

Stands may be established either by direct sowing, seedling
planting stock, or assisted natural regeneration (by removal
of smothering vines). Vegetative propagation by stem cut-
tings is possible, and this may be a useful technique for
mass propagation of selected material.

Seedlings

Seed collection

Fruit collection time varies among locations, and in some
areas there may be more than one fruiting season per year.
In PNG and the Solomon Islands the main fruiting season
is November—-March. In Fiji and Tonga the main fruiting
season is February—March. For those countries in which
the fruits are consumed, a good guide to collection time is
when fruits become available in the market. A cost-effec-
tive collection method is to purchase good-quality fruits
trom different vendors; this technique is particularly ap-
propriate when selecting germplasm for planting tava
for fruit production. Seed can also be collected from the
crown, which is the preferred option, or following natu-
ral shed. The seed is sensitive to moisture reduction and is
readily damaged by insects or fungi. Seed collected from
the ground must be harvested within a day of fruit fall
to ensure that immature fruit is not collected. Collected
fruits are placed in cloth bags in a cool location (out of the
sun) and processed as soon as possible.

Seed processing

Removal of the flesh (pericarp and arillode) promotes seed
germination. There are about 300—500 seeds/kg (136—227

seeds/1b).
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Mature specimen showing straight trunk clear of branches to about 12 m (40 ft), ‘Upolu, Samoa. PHOTOS: C. ELEVITCH

Seed storage

Seeds are recalcitrant and seed moisture content is about
35—55%. Under suitable conditions, including good air ven-
tilation around fruits and cool temperatures (e.g., 10-15°C
[50—59°F]), the seed can be stored for up to 6 weeks with
the skin intact.

Seed pretreatment

Preferably the seed should be sown immediately after
cleaning, and no treatments are necessary.

Growing area

Field Given the large seed, very rapid germination (com-
mencing within 2—3 days), rapid initial seedling growth,
and need to grow in large pots, direct sowing into the fi-
nal field location is an effective and cost-efficient practice.

8 Pometia pinnata (tava)

With very fresh seed of high viability, only two seeds need
be sown at each planting spot. Direct-sowing locations
should be indicated and lightly shaded by living marker
stakes of Gliricidia sepium, Hibiscus tiliaceus, Polyscias spp.,
or similar species.

Shade house If seeds are sown in a germination tray, trans-
planting is best done as soon as possible after the seed has
germinated.

Germination

Most of the seeds will germinate within 7—10 days of sow-
ing. Fresh seed has a high initial viability (e.g., >90%) but
rapidly loses viability in storage.

Media

Seedlings can be grown in most standard potting media,



especially the more fertile, loamy types.

Time to outplanting

In the case of nursery-raised seedlings, the period in the
nursery may be very short, as short as 6 weeks. Plants need
to be grown in large pots if they are to be held in the nurs-
ery for more than 2 months.

Guidelines for outplanting

The approximate size at outplanting should be 25 cm (10
in) in height and approximately 4—6 mm (0.16—0.24 in)
in diameter. Reasonable maintenance, including regular
weeding on an as-needed basis, ensures high survival (e.g.,

>90%) and good early height growth.

Vegetative propagation

Experiments in PNG have shown that the species can be
vegetatively propagated. Initial trials resulted in 50% root-
ing, but this was increased up to 100% by refining the tech-
nique using cutting material taken from older hedge plants
(20 months). The most successful results were achieved by
using shoot cutting material 3—5 cm (1.2—2 in) in length.
'The leaf area was reduced to about one third of its original
size, and a rooting hormone gel (0.3% IBA) was used.

DISADVANTAGES
A general drawback is lack of availability of germplasm

that combines both good fruit characteristics and good
stem form for timber production. This reduces the utility
of the species for multipurpose plantings. To reach tava’s
potential as a multipurpose timber/fruit tree will require
a moderately intensive, medium-term (up to 10 years) im-
provement program.

Potential for invasiveness

The species is considered to have a low invasive poten-
tial, at least to spread rapidly. In forests remote from hu-
man habitation, the majority of the tava fruits/seeds fall
near the parent tree. It is likely that dispersal by bats and
birds will result in some medium-distance dispersal, i.e.,
up to several hundred meters away from the parent tree,
and infrequently results in long-distance dispersal. In the
South Pacific there is a good correlation between the dis-
tribution of fruit bats and tava. In areas where its fruits
are consumed by humans, it is likely that tava seeds were
distributed widely by humans, both inadvertently and de-
liberately.

Diseases and pests
In parts of the South Pacific, including Vanuatu and Fiji

BIODIVERSITY REHABILITATION

Tava may be used as a “framework” species to catalyze
the return of biodiversity into degraded Pacific forest
ecosystems because:

*  in many countries there is an abundance of tava
seed for direct-seeding programs

*  in many areas there are already large trees that
can be liberated through vine cutting

* it grows moderately rapidly

* the tree attracts bats and pigeons that carry and
disperse seeds of other Pacific trees and shrubs.

but not Samoa, saplings and mature trees suffer consid-
erable defoliation, with almost all leaves having a heavily
shot-holed appearance. Growth rates are reduced where
leaf damage is severe, or over an extended period. Witches’
brooms, presumed to be of viral origin, are reported to be
common. These may develop as malformations of shoots,
leaves and inflorescences and may develop into a dense
mass of almost 1 m (3.3 ft) diameter before falling from
the tree. However, witches broom, while recorded for New
Guinea, appears to be infrequent or absent in the South
Pacific region. Various galls may develop on the leaves or
flowers. Congpomorpha cramerella (cocoa pod borer moth)
is also listed as a pest.

Host to crop pests/pathogens

Tava is reported to be a common wild host for the beetle
Oxymagis horni, the larvae of which are a very serious pest

of Eucalyptus deglupta in the Solomon Islands.

AGROFORESTRY/ENVIRONMENTAL
PRACTICES

Mulch/organic matter
In parts of PNG, the dried leaves, the residue of collected

fruit-laden branches, are a major source of nutrient-rich
mulch in yam cultivation.

Soil stabilization

Mature trees have fairly extensive surface and near-surface
lateral roots that aid in soil stabilization.

Crop shade/overstory

The tree provides a moderately dense shade and would not
be well suited for interplanting with crops that have a high
light requirement.
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Homegardens

Good fruiting types are well suited for inclusion in
homegardens.

Improved fallows

In parts of PNG the trees are used as a planted fallow, as-
sisting in more rapid return of soil fertility.

Boundary markers

The trees are occasionally planted or retained along prop-
erty boundaries, serving as markers.

Windbreaks

Tava is infrequently planted specifically as a windbreak, but
the trees have a moderately dense canopy and could be in-
corporated as the upper strata of a multi-tiered windbreak.

Silvopasture

In some parts of the Pacific, such as East Santo, Vanuatu,
old trees are retained in pastoral systems to provide shade,
fruit, and fuelwood.

Animal fodder

It has not been recorded as an animal fodder.

Woodlot

It is suitable for planting in woodlots, but long rotations
and often variable bole form would discourage plantings
solely for wood production.

Native animal/bird food

It is an important food tree for animals and birds. The
fruits are consumed by fruit bats (Preropinae) and birds,
including pigeons.

Wildlife habitat

This tree makes an excellent habitat for wildlife, provid-
ing food and shelter and nesting sites (in the form of hol-
lows).

Coastal protection

It is not especially useful for coastal protection, as the can-
opy is sensitive to salt spray.

Ornamental

Mature trees have a lot of character, with an attractive
mottled to smooth bole and red flush of new growth. Most
forms develop into large trees that should not be planted
adjacent to buildings.
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USES AND PRODUCTS

Tava produces a good general-purpose timber and is wide-
ly utilized locally throughout its range for a variety of end-
uses. It is a commercially important export timber widely
used for construction hardwood in PNG, and it is the most
important native timber species in Samoa. In parts of the
Solomon Islands the leaves are used for chewing with lime,
and a canoe putty is extracted from the inner bark.

'The fruits are edible, bearing some resemblance to the re-
lated lychee (Litchi chinensis).

Preparations from the leaves and bark are widely used in
the South Pacific and elsewhere in traditional medicines
to treat various ailments. Its timber is also considered an
excellent firewood.

Fruit

Tava provides a very important seasonal fruit in many
parts of the Pacific. The fruits are consumed fresh and sold
in local markets and may be readily eaten fresh; the thin
skin is removed simply by gripping the fruit around its cir-
cumference and twisting. Two shell-like halves come away
from the fleshy aril that surrounds the seed. Fruits have a
pleasant, sweet taste, reminiscent of a rather bland lychee.

In parts of its natural range it is highly regarded as a seasonal
fruit, and its distribution has been expanded by people in
Melanesia and Polynesia. In Tonga, the onset of its short
fruiting season creates a hive of activity known as lulu tava
(literally to “shake down the tava fruit”), before the bats
or birds get at it. The greatest utilization of fruits occurs
in New Guinea, the Solomon Islands, Vanuatu, and Fiji,
which are associated with the selection and domestication
of superior fruit types and the absence, until recently, of
related Asian fruits trees such as rambutan and lychee. The
areas where superior, large fruit types are reported from
include the following.

Forma pinnata

PNG New Guinea Islands; Tanga (small island located
east of New Ireland) has large, sweet-tasting fruits 3—4
times larger than those around Lae, with very thin, red
skin.

Solomon Islands Tevai/Santa Cruz Group, Temotu
Province.

Vanuatu Many localities including Banks Group, Santo,
Malo, Epi, Aneityum.
Fiji Many localities, including SE Viti Levu, Gau, Ka-

davu.



Forma glabra

Irian Jaya Near Jayapura—vars. 2ablauw and iwa (Sentani
language)—thick sweet flesh, tasting like rambutan.

Nut/seed

The seeds are barely edible and need to be roasted and
baked prior to consumption. The cooked seeds resemble
sour cheese in flavor and smell. The seeds may also be dried
and stored.

Medicinal

In Papua New Guinea the masticated bark is applied to
burns. In Fiji both leaf and bark extracts are used, either
individually or in combination with other plants, to treat a
wide range of ailments, including stomach complaints, di-
arrhea, dysentery, pain relief (bones, muscles, joints, chest,
headache), colds, flu, diabetes, and mouth ulcers. In Tonga
an infusion of the bark was used to treat diarrhea in chil-

Near-ripe fruits, ‘Upolu, Samoa. PHOTO: C. ELEVITCH

dren, stomach trouble, serious coughs accompanying fever
and constipation, and the leaves were also used medicinally.
The bark contains a saponin (an oleanolic acid glycoside),
leucoanthocyanidins, and condensed tannins. In parts of
Sarawak (Malaysia) it was used as a traditional treatment
for chicken pox, with the patient being bathed in an infu-
sion (hot water extract) of the bark. In the Solomon Is-
lands an oral medicine is prepared from the bark to protect
babies from the devil.

Masticant/stimulant

In parts of the Solomon Islands the leaves are used for
chewing with lime.

Timber

'The wood is a very good general purpose hardwood suit-

LORE

In Ikutingting, Tanna (Vanuatu), the fruiting time of
tava indicates that root crops in gardens are just be-
ginning to store starch and that they are not ready for
harvesting. Wild fruits offer alternative foods while
allowing garden crops to complete the cycle to har-
vest.

able for a wide range of uses. Its timber is particularly well
suited to light construction, moldings, interior joinery and
framing, non-impact tool handles, furniture, and veneers.
The sapwood is pale pink or buff, 2.5—5 cm (1—2 in) wide,
and not always well demarcated from the red or red-brown
heartwood. The grain is usually straight or sometimes
strongly interlocked. Wood texture is fine to coarse and
uneven. Wood is slightly lustrous with an occasional rib-
bon or flame on back-sawn faces. It works easily with most
machine and hand tools, but wood properties may vary de-
pending on locality/site and taxonomic form.

Air-drying of 12 mm (0.5 in) boards may take 4 months
and 40 mm (1.6 in) boards up to 6 months. Considerable
degradation may occur during drying unless boards are
handled with care. Mild kiln drying schedules will mini-
mize surface checking and twisting of back-sawn material.
Final steaming treatment reduces twist but could accentu-
ate surface checking. Timber saws cleanly, producing fair
to excellent surfaces. Peeling properties are variable. High-
density or waterlogged zones may adversely affect peeling
in some logs, with pre-heating advisable. Good quality
stock is suitable for face veneer in plywood. The timber
glues, screws, and nails well, takes a nice polish, and paints
and stains satisfactorily. Shrinkage and density are variable
(in the range 4641025 kg/m3 [28.9—64.0 Ib/ft}], typically
averaging 690—750 kg/m’ [43.0—46.8 Ib/ft’] at 12% MC),
strength properties are intermediate/good, steam-bend-
ing properties are generally good, and moisture movement
is low to medium. Durability is rather low, but the wood
is suitable for outdoor uses not involving ground contact.
'The heartwood is impermeable, and the sapwood is mod-
erately resistant to preservative impregnation. In service
the wood is susceptible to pinhole and marine borer attack,
and brown stain. Tava sawdust may cause irritation to nose
and throat.

Fuelwood

'The wood is an excellent, hot-burning fuel.

Craft wood/tools

In the Solomon Islands the wood is used for making axe

handles.
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Canoe/boat/raft making

In the Solomon Islands the wood is used for making ca-
noes and paddles (although these are not especially dura-
ble). In Fiji and Tonga, the timber is used in boat building.
A canoe putty is extracted from the inner bark.

Tannin/dye

In Fiji an extract of the leaves was formerly used to dye

hair black.

COMMERCIAL CULTIVATION

The two main commercial products are timber and fruit.

Timber The species is an important general utility timber
throughout much of its native range. It is the major timber
species cut in native forests in Samoa and the most impor-
tant construction timber in PNG.

Fruit Better fruiting types have been selected in Melane-
sia (southwest Pacific), where it is an important seasonal
fruit.

Spacing
Timber

Open, sunny areas are unsuitable for timber plantations of
tava, as young trees will break crown early, resulting in a
short bole. In secondary or logged-over forest, tava may be
planted in enrichment line plantings, with about 8-12 m
(26—39 ft) between rows and 2 m (6.6 ft) within
rows (for direct-seeding) and 4 m (13 ft) within
rows (for seedlings). Tava may also be under-
planted in taller forests where the canopy is not
too dense (i.e., over 50% shade). The final crop
density for timber production would be about
150—200 trees’ha (6191 trees/ac). For block
plantations a closer initial spacing of 3 x 4 m
(10 x 13 ft) is recommended in order to reduce
weeding. A thinning regime, involving three
separate thinnings undertaken every few years
and when crowns begin to touch and overlap,
is recommended to achieve a final spacing as
indicated above. The species is yet to be planted
on any large commercial scale for timber. The
area needed for timber production would range
from 1—2 ha (2.5—5 ac) for local needs up to sev-
eral hundred hectares to supply or supplement
timber supply to a small sawmilling operation.

In parts of lowland Samoa there are large areas
of secondary forest, opened due to a combina-

tion of cyclones and logging, and now smoth- Vines co

ered by vines. These forests are in a state of “arrested suc-
cession” (unable, or only very slowly able, to develop into
lowland closed forest without human assistance); however,
with several cycles of vine cutting a tava-rich forest may
develop.

Fruit and timber

Closer spacing may be used for smaller-growing varieties,
or in cases where fruit type is uncertain, such as for seed-
lings, and where thinning may be advantageous to produce
an orchard of better-fruiting types.

Fruit

A suitable spacing for commercial production of fruit is
likely to be 8—9 x 8—9 m (26—30 x 26—30 ft), i.e., 125-150
trees per ha (5161 trees/ac). The area required for a fruit
orchard will usually not be great, e.g., <o0.5-1 ha (1.2-2.5 ac),
as local markets could easily be over-supplied. With rigor-
ous quality control over selected fruit, attractive packaging,
and good marketing, it may be possible to develop a bou-
tique industry supplying and exporting bottled tava fruits
in syrup. In this case a larger area, of several to tens of hect-
ares of good fruiting types, would need to be established.

Management objectives and design consider-
ations

Timber

Periodic pruning of lower branches should be undertaken

ring forest of tava trees arrests tree growth, Samoa. Trees can

recover if vines are controlled over several years. PHOTO: C. ELEVITCH
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to prevent them from developing into coarse branches
which may even compete with the apical leading shoot.
No more than one third of the crown should be removed
at any one time.

Fruit and timber

For direct-seeded plantings, there is the option (if large
quantities of seed are available) of establishing plantings
at high densities and thinning out undesirable phenotypes,
i.e., poorly formed stems in the case of timber plantations
and trees that produce limited amounts of fruit or small
fruits. Good weed control is essential, especially in the first
2—3 years, including regular removal of vines.

Fruit

Fertilizer application is not required, but tava fruit orchards
may be kept more productive by periodic application of a
complete fertilizer or interplanting with nitrogen-fixing
trees and shrubs, such as Calliandra, Casuarina, Gliricidia,
and Flemingia. Topping may be used to produce shorter,
more spreading trees for fruit production.

Plantings for fruit production should be located near lo-
cal markets (within 10—20 km [6-12 mi]) to keep trans-
portation costs down and because fruits spoil easily dur-
ing transport. Likewise, plantations for timber production
should preferably be located near existing sawmilling fa-
cilities, e.g., within about 50 km (30 mi).

Yields

There is no documented information on timber and fruit
yields. A monocultural plantation of better forms for tim-
ber production is likely to grow at about 5—10 m¥ha/yr
(72—144 ft’/ac/yr) on fertile sites. Fruit yields for mature
plantations of good fruiting types are estimated to be 2—8
mt/ha/yr (0.9—3.6 t/ac/yr).

Growing in polycultures

The species is very well suited to polyculture, growing
together with other tree species to provide a wide range
of products for local needs. An advantage of growing in
polyculture is that trees develop better stem form for tim-
ber, compared to those grown under open conditions.

On-farm processing

It is important to sort and remove any damaged or rotting
fruits, as these may cause more rapid spoilage of adjacent
fruits.

Markets

Established local markets exist in many Pacific islands for

Tava fruits bottled in syrup, a product developed by Univer-
sity of the South Pacific, Fiji. PHOTO: L. THOMSON

both timber and fruits of tava, but the size of these mar-
kets is not well documented. There is potential to expand
the local market for timber (and to provide timber for im-
port replacement). Fruit markets are already mostly well
supplied; varieties that produce larger, better-tasting fruits
and/or those that extend the fruiting period will have bet-
ter market potential.

The University of the South Pacific (Institute of Applied
Sciences and Food and Textiles Department) has devel-
oped a “dawa in syrup” product that appears to have ex-
port potential. A major UK retail chain has indicated they
could market the product for about USst per fruit.

INTERPLANTING/FARM
APPLICATIONS

Example system 1

Location

Lowlands of northwest Papua New Guinea.
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Description

This traditional system consists of mixed food gardens,
especially yam (Dioscorea spp.), banana, taro (Colocasia
esculenta), and sugarcane. The cropping cycle is short, typi-
cally 18 months, followed by a fallow cycle of up to 30 years.
During the cropping cycle, tava and breadfruit (Arzocarpus
altilis) are also planted and tended. Regular cutting back
or light pruning during fruit collection from tava trees ap-
pears to stimulate subsequent fruiting.

The tava trees serve as both planted fallow, assisting in
more rapid return of soil fertility, and in providing fruit.
'The dried leaves of tava, the residue of collection of fruit-
laden branches, are heavily used as fertilizer mulch in yam
cultivation.

Crop/tree interactions

There is minimal interaction between the trees and crops,
as the trees are still small when crops are being grown.
Planting seedlings among crops ensures good weed control
during the establishment phase.

Spacing
Although there is no data available, the density of tava
trees is estimated at 50 trees/ha (20 trees/ac).

Example system 2

Location

Tonga

Description

Tava is a very important component of the traditional
agroforestry system in Tonga. The five most important
trees in Tonga’s rural allotments are coconut palm (Cocos
nucifera), koka (Bischofia javanica), mango (Mangifera
indica), citrus trees (Citrus spp.), and tava. In this system
a lower stratum of root and other crops, characterized by
mixed and staggered planting, is closely integrated with a
dense mosaic of mixed tree species, including many differ-
ent fruit trees and other useful multipurpose species, and
fallow vegetation in various stages of regeneration.

Yields/benefits

Increased and more sustainable yield of a wide range of
products, including food, wood, medicines, and cultural
products.

Crop/tree interactions

Trees provide shelter and varying levels of shade for crops,
and assist with cycling of soil nutrients that are below the
crop root zone.
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Eighteen-month-old tava sapling in rainforest regeneration
plot, Falelima, Savai‘i, Samoa. PHOTO: L. THOMSON

Spacing/density of species
Generally there are 1—3 trees per rural allotment (esti-
mate).

PUBLIC ASSISTANCE AND
AGROFORESTRY EXTENSION

Extension offices for agroforestry and forestry in the Pa-
cific: http://www.traditionaltree.org/extension.html

INTERNET

CIRAD Forestry Department’s wood quality page for tava:
<http://www.cirad.fr/activites/bois/en/syst/asia/kasai.pdf>.
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