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ABSTRACT. This note presents the results of a preliminary study of epiphytic orchid distribution within
lowland rain forest in Manusela National Park. Pomatocalpa spicata, the most common orchid in the study
area, was recorded on 20/34 trees. Another 17 orchid species were recorded growing on one or two host
trees. Pomatocalpa spicata was collected from seven host tree species, the most common being Myristica
succadaena and Syzygium sp., with the Myristicaceae and Myrtaceae the most common families. Poma-
tocalpa spicata appeared to be primarily an epiphyte of host tree trunks and the lower third of the canopy.

It was found most commonly growing on host tree bark as opposed to humus sites.
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INTRODUCTION

Tropical rain forest epiphytes are dependent
on host trees for exposure to the higher radiation
levels that occur in the forest canopy. While epi-
phytes may occasionally occur on the ground
(on such elevated sites as fallen logs or rock
outcrops), they are usually confined in Indonesia
to arboreal habitats for the advantages these sites
provide in their establishment, growth, and re-
production. Because of their dependence on host
plants, epiphytes have some similarities to ar-
boreal parasitic plants (mistletoes) which also
are dependent on host plants. Mistletoes, how-
ever, are totally dependent on their host for wa-
ter, for nutrients, and to varying extents for car-
bon product (Norton & Reid 1997). In contrast,
an epiphyte is dependent on its host only for a
perched establishment, as it absorbs water and
nutrients through its own system.

Mistletoes exhibit varying degrees of specific-
ity toward host species. Some are very specific
to a small group of hosts, while others parasitize
a wider range of host species (Norton & Car-
penter 1998). The reasons for specificity in mis-
tletoes are thought to relate to selection of host
plants from which the parasite is best able to
utilize key resources. It would seem that epi-
phytes should show lower levels of host speci-
ficity than mistletoes, since they are not as di-
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rectly dependent on their host for resources. An-
ecdotal evidence suggests that in some instances
epiphytes are most common on a subset of po-
tential host species at a site. For example in tem-
perate rain forests of New Zealand, the epiphytic
fern Hymenophyllum malingii (Hook.) Mett.
(Hymenophyllaceae) is most commonly found
on the canopy tree Libocedrus bidwillii Hook. f.
(Cupressaceae), even when other potential host
species are present. The reason for host specific-
ity in epiphytic plants may include the nature of
the bark and tree architecture. Little quantitative
information exists on which to assess the rela-
tive degree of host specificity in epiphytes.

Epiphytes and mistletoes are, however, far
more similar in patterns of distribution within
host trees. Like mistletoes (Norton et al. 1997),
epiphytes also appear to be non-randomly dis-
tributed within a host tree with different epi-
phytic species most abundant in different parts
of the host tree (e.g., Dickinson et al. 1993).
Distribution presumably reflects differences in
ecological requirements of individual epiphyte
species, such as available radiation or the growth
form of the epiphyte. For example, larger bio-
mass epiphytes will be confined to larger host
branches.

In this study, we made a preliminary assess-
ment of the distribution of epiphytic orchids, es-
pecially Pomatocalpa spicata Breda, between
and within host trees. Specifically, we wanted to
know if individual orchids preferentially oc-
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curred on particular host species and if they
were confined to particular sites within host
trees.

METHODS AND MIATERIALS

This study site was in the southern region of
Manusela National Park on the northern side of
Seram (FIGURE 1), the largest island in Maluku
Archipelago, Indonesia (3°S, 130°E). Seram is a
volcanic island rising to 3072 m. The study fo-
cused in Sasarata and Tanjun Sasarata (0—25 m)
in an outer part of the park on the road between
Wahai and Pasahari. The climate is seasonal,
with the rainy season extending from March—
April to October—November. Daily maximum

TaBLE 1. Orchid species recorded on 34 host trees
from the Manusela National Park study area.

No. of host
plants with

Orchid species orchids

Bulbophyllum immobile
Bulbophyllum macranthum
Bulbophyllum patens
Coelogyne celebensis
Coelogyne sp.

Dendrobium acuminatissimum
Dendrobium crumenatum
Dendrobium sp.

Eria flavescens

Eria rigida
Grammatophyllum speciosum
Grosourdya sp.

Pholidota sp.

Pomatocalpa latifolia
Pomatocalpa spicata
Robiquetia sp.

Vanda saxaltilis

Vanda sp.
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Eastern Indonesia, indicating the Manusela National Park study site on Seram, the largest island

temperature is 35°C with a minimum of 22°C;
annual rainfall is about 2000 mm. The forests
are dominated by Myrtaceae (30—-60 m tall; Sy-
zygium, Eugenia, Eucalyptus), with other tree
genera present including Burckela (Sapotaceae),
Canarium (Burseraceae), Ficus (Moraceae), My-
ristica (Myristicaceae), Terminalia (Combreta-
ceae), and Barringtonia (Lecythidaceae). Part of
the study area was affected by fire in 1978, but
subsequent regeneration has been rapid.

All canopy trees in an area within ca. 2 km
of the road were searched for epiphytic orchids
using binoculars. Because it is not possible, with
binoculars, to determine if orchid clumps rep-
resent single large plants or groups of plants
growing close together, we used clumps as our
basic unit of measurement (Sanford 1968). For
each host tree containing orchids, we recorded
the location and species of each orchid clump in
the five tree zones identified by Johansson
(1975). These are I. Lower trunk (<3 m above
ground level); II. Main tree trunk; III. Inner third
of the canopy; IV. Middle third of canopy; and
V. Outer third of the canopy. We also recorded
the substrate type in which the orchid clump oc-
curred as bark, minor humus deposits, or large
humus deposits. We estimated the light intensity
exposure of each clump as heavy shade, light
shade, or no shade.

REsuULTS

In all, 18 orchid species were recorded from
34 individuals of 14 host tree species (TABLE 1).
Pomatocalpa spicata was the most common or-
chid, being recorded from 20 host trees (59%),
while the other orchid species were recorded
from one or two host trees only. Of the 34 host
trees examined, 26 (76%) had only one orchid
species present, and eight (24%) had two orchid
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TaBLE 2. Host tree species recorded for Pomatocalpa
spicata in Manusela National Park study area.

No.
of host
trees with
Host tree species Family P. spicata
Moyristica succadaena Myristicaceae 8
Syzygium sp. Myrtaceae 6
Eugenia polyantha Myrtaceae 2
Garcinia sp. Clusiaceae 1
Melia sp. Meliaceae 1
Myristica fatua Myristicaceae 1
Terminalia rubiginosa Combretaceae 1

species. Of the eight host trees with two orchid
species present, only three of these included P.
spicata (38%). Such an occurrence rate is not
significantly different from that expected, based
on the total number of host trees with P. spicata
O¢ = 0.74).

Pomatocalpa spicata was recorded growing
on host trees of seven species (TABLE 2), the
most common being Myristica succadaena Blu-
me (eight trees) and Syzygium sp. (six trees). At
the family level, P. spicata occurred most often
on host trees in Myristicaceae (nine trees) and
Myrtaceae (eight trees). Available data were in-
sufficient to assess host preferences of other or-
chid species.

Pomatocalpa spicata is primarily an epiphyte
of host tree trunks and the lower third of the
canopy (TABLE 3); thus only 6.6% of records
were made from the middle third of the canopy
and none from the outer third of the canopy.
This distribution is significantly different from
what we would expect, if P. spicata were dis-
tributed evenly among all five tree zones (x> =
17.01, P < 0.001, N = 30). Pomatocalpa spicata
most commonly grows on host tree bark (62.1%,
TaABLE 3) and less commonly in minor humus
deposits (37.9%); and we never recorded it
growing on large humus deposits. Pomatocalpa
spicata, as with many epiphytic species, is most
common at high light intensity sites (63.5%) and
rarely occurs under heavy shade (3.6%). Again,
available data were insufficient to assess site
preferences of other orchid species.

Discussion

Pomatocalpa spicata shows a strong host
preference, occurring primarily on Myristica-
ceae and Myrtaceae host trees, especially Myris-
tica and Syzygium (TABLE 2). The reason for epi-
phyte specialization on this group of trees is un-
clear but may reflect in part the nature of the
bark. Pomatocalpa spicata clumps are most
common on exposed bark or areas with only mi-
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TaBLE 3. Distribution of Pomatocalpa spicata
clumps within host trees with respect to host po-
sition, substrate type, and shade intensity. Tree
zones used for host position: I. Lower trunk (<3
m above ground level); II. Main tree trunk; IIL
Inner third of canopy; IV. Middle third of canopy;
and V. Outer third of canopy.

Orchids recorded

Orchid distribution %o
Host position
I 36.7
I 36.7
jits 20.0
v 6.6
v 0.0
Substrate type
Bark 62.1
Minor humus 37.9
Major humus 0.0
Shade intensity
None 64.3
Light 321
Heavy 3.6

nor humus accumulations and higher light inten-
sities. It would seem probable that orchid estab-
lishment on heavy humus accumulations would
show lower host specificity than establishment
on little or no humus accumulation; as heavy
humus accumulations can occur on any tree with
suitable architecture (e.g., forked branches). For
those orchid species occurring primarily on
bark, aspects of bark morphology and chemistry
may limit establishment; but the basis for such
relationships is not well understood.

Our data (TABLE 2) show that Pomatocalpa
spicata is primarily a plant of the main host
trunk rather than a canopy epiphyte. These data
are in agreement with Comber (1990), who also
noted that P. spicata was a low-growing epi-
phyte. The use of binoculars to assess epiphyte
distribution in tall rain forest trees may bias data
toward those plants growing lower on the trees.
The partitioning of epiphytic habitat is a product
of the response of individual species to a range
of environmental gradients, especially those of
radiation and vapor pressure deficit (Dickinson
et al. 1993). In addition, the presence of suitable
establishment sites and the ability of epiphytes
to acquire key resources (especially nutrients
and water) will control epiphyte distribution
within host trees. The apparent restriction of P.
spicata to the main trunk and the lowermost can-
opy branches may reflect a requirement for el-
evated radiation levels but without the severe
evapotranspirational demands that epiphytic or-
chids in the upper parts of the canopy experi-
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ence. Furthermore, the main trunk provides the
bark that this orchid appears to prefer as an es-
tablishment site.

Our study presents preliminary data on the
ecology of Pomatocalpa spicata in a tropical
rain forest. Results suggest that this orchid is
non-randomly distributed both among potential
host species and within individual host plants in
a manner similar to that observed for many mis-
tletoes (e.g., Norton et al. 1997). Clearly, further
studies need to consider a wider range of epi-
phytic orchid species, if we are to better under-
stand the key ecological factors that determine
their distribution patterns within tropical rain
forests.
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