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ABSTRACT 
Host specialization in highly diverse tropical forests may be limited by the low local abundance of suitable hosts. To 
address whether or not fungi in a low-diversity tropical forest were released from this restriction, fruiting bodies of 
polypore basidiomycete fungi were collected from three species of mangroves (Avicennia germinans, Laguncularia 
racemosa, and Rhizophora mangle) in a Caribbean mangrove forest in Panama. Unlike other tropical forests, the polypore 
assemblage in this mangrove forest was strongly dominated by a few host-specialized species. Three fungal species, 
each with strong preference for a different mangrove host species, comprised 88 percent of all fungi collected. 

RESUMEN 
En los bosques tropicales de alta diversidad, la especializaci6n por un hospedero particular puede verse limitada debido 
a la baja abundancia de hospederos apropiados. Para determinar si dicha limitaci6n de hospederos no ocurre en los 
hongos que crecen en bosques tropicales de baja diversidad, se recolectaron cuerpos fructiferos de hongos basidiomi- 
cetos poliporoides presentes en tres especies de mangle (Avicennia germinans, Laguncularia racemosa, y Rhizophora 
mangle) en un manglar de la costa caribefia de Panam-i. A diferencia de otros bosques tropicales, la comunidad de 
hongos poliporales en el manglar estudiado se encontraba dominada por pocas especies altamente especificas. Tres 
especies de hongos, cada una con una preferencia particular por un hospedero diferente, representaron el 88 por ciento 
de todos los hongos recolectados. 
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ESTIMATES OF FUNGAL DIVERSITY VARY WIDELY; ex- 

trapolations from the 72,000 species currently de- 
scribed range as high as 9.9 million (May 1991; 
Aptroot 1997; Cannon 1997a, b; Lodge 1997; 

Fr6hlich & Hyde 1999; Zhou & Hyde 2001), with 
the most commonly cited estimate of 1.5 million 

(Hawksworth 1991). These estimates of global 
fungal diversity are based on the perception that 
most species have yet to be described (estimated as 

only 1 to 20% for fungi) and on an estimated ratio 
of fungal to plant species in specified areas (Hawks- 
worth 1991, Rossman 1994). For tropical forest 

systems in particular, it is clear that the current 
number of described fungal species is only a small 
fraction of the number of species that exist there 
(Rossman 1994; Fr6hlich & Hyde 1999; Arnold et 

al. 2000, 2001). Refining the estimates of global 
fungal richness will require a better understanding 
of the constancy of the plant to fungus ratio across 
different geographic regions and ecosystem types 
(Huhndorf & Lodge 1997). Additionally, global 
diversity estimates could be improved by a better 

understanding of what proportion of the fungal bi- 
ota is particularly associated with plant material, 
and among those, how relative specificity varies 

among fungi that infect different parts of live or 
dead plants (see recent review in Zhou & Hyde 
2001). If tropical fungi that infect plants show 

strong preferences for particular hosts, then the 

high diversity of plants in tropical forests suggests 
extremely high tropical fungal diversity. May 
(1991), however, has suggested that high-diversity 
tropical systems may support less host specificity 
than low-diversity systems due to the low density 
of individual host species and the limitation this 

places on colonization of suitable substrates and 
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therefore on the persistence of fungal populations 
that are host-specific. Understanding the processes 
that determine the scope and maintenance of trop- 
ical biological diversity requires an appreciation of 
the structure and specificity of plant-dependent or- 

ganisms such as fungi in both high- and low-di- 

versity forests. 
Several recent studies have provided conflicting 

data on levels of host specificity among fungi in 
diverse tropical forests. Arnold et al. (2000, 2001) 
found evidence for host preference in a study of 

leaf-inhabiting microfungi of two shrub species in 
a lowland moist tropical forest in Panama, finding 
62 percent of non-singleton taxa restricted to one 
host or the other. Similar results were found by 
Polishook et al. (1996) for microfungi in decaying 
leaves of two tree species that were mixed together 
on the forest floor in Puerto Rico. In contrast, two 
studies showed little evidence of host preferences 
among wood-decay polypore fungi in a seasonally 
dry tropical forest (Lindblad 2000) and in a low- 
land moist forest (Gilbert et al. 2002a). Similar low 
host specificity was found for wood-inhabiting As- 

comycetes in a subtropical wet forest in Puerto 
Rico (Huhndorf & Lodge 1997). Critical to im- 

proving our understanding of the scope and struc- 
ture of fungal diversity is recognizing that fungi 
exhibit a diversity of fungal life history strategies, 
and that levels of host preferences may vary greatly 
among different ecologically or phylogenetically de- 
fined groups of fungi. 

If fungal host specificity were limited by the 

availability of suitable hosts, then we would expect 
the fungi of low-diversity tropical forests to exhibit 
a greater level of host preference than those of high- 
diversity tropical forests. Among tropical forests, 
mangroves are particularly noteworthy for their low 

species diversity and relatively high density of trees, 
with Neotropical mangrove forests comprised gen- 
erally of only three to four tree species (Tomlinson 
1986). Such forests grow in tidally inundated soil 

along tropical and subtropical coastlines, occupying 
the depositional environments that salt marshes 
dominate at higher latitudes. The stressful edaphic 
environments in which mangroves live and repro- 
duce greatly limit plant diversity. We expect there- 
fore that mangrove forests would support a sub- 

stantially specialized polypore flora, in addition to 
more generalist species. Such specialists could be 
either global mangrove specialists or locally adapted 
and specialized varieties of globally generalist spe- 
cies (Thompson 1994). 

Our present knowledge of the levels of host 
specificity among fungi in mangrove forests is lim- 

ited. Ascomycete marine fungi that grow on inter- 
tidal portions of mangrove stems and roots, and on 

decomposing leaves and woody material, are the 
best studied fungi in this habitat (reviews in Hyde 
1988, Hyde & Jones 1988, Hyde & Lee 1995, 
Jones & Alias 1997). These fungi tolerate the sa- 
line, frequently anoxic, and intermittently flooded 
conditions characteristic of the intertidal zone in 

mangrove habitats. As with most intertidal fungi, 
those associated with mangroves are generally pan- 
tropical, and few species show strong host prefer- 
ences (Hyde & Lee 1995). Hyde (1990), however, 
found evidence for host preferences among 75 spe- 
cies of Ascomycetes and 1 species of Basidiomycetes 
growing on mangrove wood in Brunei, with dom- 
inant fungi differing across the five host mangrove 
species. 

Nearly unstudied is the host specialization of 

polypore basidiomycete fungi that act as pathogens 
or wood decayers in live or standing-dead man- 

grove trees. Polypore fungi belong to several orders 
within the Basidiomycetes, but are ecologically 
grouped by being restricted to a single, clearly de- 
fined substrate (wood of living or dead trees) and 

through their similar reproductive biology charac- 
terized by airborne sexual basidiospores produced 
in large, persistent fruiting bodies. Among the 

polypores are fungi that are primary pathogens of 

healthy trees and others that apparently only infect 
deadwood, but many species cross over through 
many stages of the host plant, infecting living trees, 
decaying deadwood within live trees, and continu- 

ing to decompose deadwood. Their unifying attri- 
butes, relatively well-known taxonomy, persistent 
fruiting bodies, and abundance in mangrove forests 
above the tidal line make the polypore fungi a well- 
defined natural ecological group for the study of 
host specialization in mangrove forests. 

Tropical forests support a rich diversity of poly- 
pore fungi, with the diversity of polypores outstrip- 
ping that of trees even in diverse lowland moist 
tropical forests (Carranza 1996, Gilbert et al. 
2002a). On Maracai Island off the Caribbean coast 
of Brazil, Sotao et al. (1991) reported 23 species of 

polypore fungi collected from decomposing trunks 
and roots of Rhizophora (Rhizophoraceae) and Avi- 
cennia (Avicenniaceae), but they did not determine 
the hosts from which the fungi were collected. 
Based on herbarium specimens collected from 
coastal mangroves in Sio Paulo, Brazil, Almeida 
Filho et al. (1993) reported three polypore species 
on Laguncularia racemosa (Combretaceae), one on 
Tabebuia cassinoides (Bignoniaceae), one on Rhizop- 
hora mangle, and three on unidentified mangroves. 
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Neither study provided information on relative 
abundance or host preferences for the fungi de- 
scribed. 

To begin assessing the structure and diversity 
of the wood-decay fungal community associated 
with mangrove forests and to test the hypothesis 
that fungi should be more host specialized within 
a mangrove forest than in more diverse forests, we 
made systematic collections of all fruiting bodies of 

polypore fungi along three transects from open 
saltwater to upland sites in a Caribbean mangrove 
forest in central Panama. We quantified the diver- 

sity of fungi on each of the three host species, com- 

pared the assemblage of polypores in the mangrove 
forest to that in adjacent, more diverse upland for- 
ests, and examined the importance of host specific- 
ity in structuring the local fungal community. 

MATERIALS AND METHODS 
STUDY SITE AND FOREST COMPOSITION.-The study 
was conducted in mainland mangrove forests near 
the Smithsonian Tropical Research Institute's Galeta 
Marine Laboratory (9024'18"N, 79051'48.5'W) at 
Punta Galeta on the Caribbean coast of Panama, ca 
8 km northeast of the city of Col6n (see Fig. 1 in 
Sousa & Mitchell 1999). Three tree species com- 

prise the canopy of the study forests: Avicennia ger- 
minans (black mangrove), Laguncularia racemosa 
(white mangrove), and Rhizophora mangle (red 
mangrove; hereafter referred to by their generic 
names). In these forests as elsewhere (Davis 1940, 
Schaeffer-Novelli et al. 1990, McKee 1995, Imbert 
& Menard 1997, Sherman et al. 2000), these spe- 
cies are distributed differentially with distance from 
the water's edge, but their distributions overlap to 

varying degrees (W. Sousa & B. Mitchell, pers. 
obs.). In our study forests, Rhizophora forms a pure 
or nearly pure stand in the low intertidal zone, 
within 10 to 20 m of the water's edge. The forest 
then changes to a more even mixture of Rhizophora 
and Laguncularia, which extends landward for an- 
other 40 to 180 m before adult Avicennia appear 
in the canopy. In another 30 to 70 m, Rhizophora 
drops out, and above that point, in most areas, 
Avicennia gradually monopolizes the canopy. La- 
guncularia may disappear completely from the can- 
opy 20-40 m above the upper limit of Rhizophora, 
or it may occur only as scattered individuals. Local 
variations in this general pattern, however, are com- 
mon. 

FUNGAL COLLECTION.-Fungi were collected during 
19-22 July 1995, along three 10 m wide belt tran- 

sects running from the water's edge to the lower 

edge of upland rain forest vegetation. The transects 
were 230 (Pipeline), 270 (Bahia Margarita), and 
310 m (Minas Sur) long, and positioned to encom- 

pass the range of forest settings within the study 
area. One transect originated on the edge of an 
estuarine lagoon, another at the edge of an open 
oceanic bay, and the third from the bank of a small, 
tidally influenced river. They were established in 
1994 within areas of mature, closed canopy forest. 
In each 10 x 10 m section of a transect, we iden- 
tified and measured the diameter at breast height 
(DBH) of all trees 4 cm or greater (both living and 
dead). Because the three tree species in Caribbean 

mangrove forests are morphologically quite distinc- 
tive, it is possible to identify trunks to species, even 
when trunks are in relatively advanced stages of 

decay. 
All fruiting bodies (basidiomata) of polypore 

fungi (orders Ganodermatales, Hymenochaetales, 
Poriales, and Stereales) encountered along the three 
transects were collected and air-dried. Collections 
were restricted to polypore fungi because the fruit- 

ing bodies are macroscopic and persistent (lasting 
months to years), the taxonomy is better known 
than for other groups of tropical fungi, and because 
of their importance in wood decay and tree diseas- 
es. The collections included "polypore" fungi with- 
out true pores. Nonreproductive polypores may 
have gone undetected during this study, but sub- 

sequent collecting from this and other sites in Pan- 
ama at various times of the year indicate that the 
collection represents the major components of the 

polypore assemblage (Gilbert, Parrent, and Garbe- 
lotto, pers. obs.). Multiple basidiomata of the same 

species growing on an individual tree or log were 
considered one collection. Fungal samples were 
identified using standard macro- and micromor- 

phological characteristics (Ryvarden & Johansen 
1980, Gilbertson & Ryvarden 1986) and through 
comparison with herbarium materials. We are in- 
debted to Maria Nufiez, University of Oslo, for 

identifying or confirming the identifications of rep- 
resentative samples of all species. Voucher samples 
have been deposited with the herbaria at the Uni- 

versity of Panama and the University of California, 
Berkeley. 

In addition to the three transects, we collected 
all polypore fungi from upland areas with non- 
mangrove forests at the inland end of each transect. 
These areas are essentially higher elevation islands 
or peninsulas of rain forest habitat surrounded by 
mangrove stands. Instead of sampling along tran- 
sects through these sites, three people walked sys- 
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tematically across the hills, collecting all fungi en- 
countered. We searched ca 3000 m2 in each site, 
an area comparable to that of the transects. Because 
of the high diversity of host species (at least 50 
spp./ha), it was not possible to identify upland for- 
est hosts in many cases, particularly the specific 
identities of dead trees and logs; however, no man- 

grove species were found in those areas. 

ANALYSES.-To test for host selectivity among the 
fungi, we used the transformation module in 

Systat, ver. 8.0 to calculate the binomial probability 
of observing ">" the recorded number of basidio- 
mata of a particular fungus found on its most com- 

monly used host tree species, given the available 
distribution of hosts. The expected distribution of 
collections among the three host species, assuming 
no host preference, was estimated from combined 
counts of living and dead trees along the three tran- 
sects (264 Avicennia, 973 Rhizophora, and 315 La- 

guncularia trunks). Sample sizes of fungi were too 
small to reliably test host preferences for each tran- 
sect separately. 

RESULTS 
We collected 115 fruiting bodies of pore fungi 
from the three transects through the mangrove for- 
est. The collection comprised nine species: five spe- 
cies of Phellinus (Hymenochaetales) and four spe- 
cies representing different genera of Poriales (Table 
1). Nearly half (4/9) of the species were found only 
once; however, three species, Datronia caperata, 
Phellinus swieteniae, and Trichaptum biforme to- 
gether constituted 87.8 percent of the collections 
(Table 1). All five species that were found multiple 
times showed strong host preferences, each being 
found exclusively (or nearly so) on only one of the 
three mangrove host species (Table 2). Ceriporiopsis 
aneinira was found only four times, always on Rhi- 

zophora, but this frequency was too low for a mean- 

ingful statistical test of preference. 
From the upland areas of non-mangrove forest, 

we collected 25 fruiting bodies comprising 15 spe- 
cies of polypore fungi at the three sites (Table 3). 
Only two species, D. caperata (three collections) 
and Phellinus gilvus (five collections), were found 
in common between the mangrove and upland 
sites. The other two dominant fungi from the man- 
grove collections, PR swieteniae and T biforme, were 
absent from the adjacent upland sites. 

There were some differences in the substrates 

exploited by different species of fungi in the man- 
grove forest (Table 4). Phellinus swieteniae, restrict- 
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TABLE 2. Host preference for the five species of pore fungi found more than one time in the mangrove forest (all three 
transects combined). Entries include the number of times a particular fungal species was collected from the dead 
or living trunks of each of the three mangrove species and the binomial probability of observing 

- 
the recorded 

number of infections by a particular fungus of its most commonly used host tree species. The patterns for four 
of the five species showed strong evidence of host specificity. The data strongly suggested a similar conclusion for 
the fifth species (Ceriporiopsis aneinira), which was only found on Rhizophora mangle, but the small number 
of collections (N = 4) precluded meaningful statistical testing for host specificity in this case. 

Mangrove host 

Avicennia Rhizophora Laguncularia 
Fungus germinans mangle racemosa P-value 

Phellinus swieteniae 48 0 0 <0.0001 
Trichaptum biforme 1 25 1 0.0005 
Datronia caperata 0 1 25 <0.0001 
Phellinus adhaerens 0 0 6 <0.0001 
Ceriporiopsis aneinira 0 4 0 

ed to Avicennia, was mostly found on live trees. 
This species aggressively attacks live hosts, hollow- 

ing the trunks of many of the larger individuals. 
Such heart rot was not seen in other host species. 
In contrast, T biforme was restricted to dead trunks 
and a few dead branches on live trees. Datronia 

caperata exhibited an intermediate pattern; it was 
found on the trunks of live trees, dead branches, 
and standing, recently dead trunks. 

DISCUSSION 
The polypore mycoflora of the Caribbean man- 

grove forest at Punta Galeta was dominated by a 
few common species with strong host preferences. 
This differs greatly from reports from other tropical 
forests, where most polypore species are rare and 
more common species are host generalists (Lind- 

blad 2000, Gilbert et al. 2002a). The strong dom- 
inance by a few host-restricted polypore fungi also 
far exceeds that seen in low-diversity temperate for- 
ests (Bader et al. 1995, Renvall 1995). None of the 

polypore species sampled in the mangrove forest 
are mangrove specialists, all described in the liter- 
ature as being from non-mangrove hosts (Ryvarden 
& Johansen 1980, Wright & Blumenfeld 1984, 
Gilbertson & Ryvarden 1986, Job & Rajchenberg 
1988); however, within the local community con- 
text, there is strong support for specialization on 

particular mangrove hosts. 
The only directly comparable data on the di- 

versity and specificity of fungi across mangrove 
hosts come from Hyde's 1990 study of intertidal 

fungi on five mangrove species in Brunei, which 
focused almost exclusively on Ascomycetes. Most 
taxa in that collection were rare, with 67 percent 

TABLE 3. Number of collections of all species of pore fungi (Ganodermatales, Hymenochaetales, Poriales, and Stereales) 
found in 3000 m2 surveys in upland areas of non-mangrove forest. 

Bahia Minas 
Fungus Margarita Sur Pipeline 

Datronia caperata (Berk.) Ryvarden 1 0 2 
Ganoderma lucidum (Curtis: Fr.) Karst. 0 1 0 
Grammothele fuligo (Berk. & Broome) Ryvarden 1 0 1 
Hexagonia papyracea Berk. 0 0 1 
Hymenochaete tabacina (Sowerby ex. Fr.) Lev. 1 0 0 
Loweporus tephroporus (Mont.) Ryvarden 0 1 0 
Phellinus gilvus (Schwein: Fr.) Pat. 1 1 3 
1P palmicola (Berk. & M. A. Curtis) Ryvarden 0 0 1 
Phellinus sp. 1 0 0 1 
Phellinus sp. 2 2 0 0 
Phellinus sp. 3 1 0 1 
Polyporus grammocephalus Berk. 1 0 0 
Rigidoporus microporus (Fr.) Overeem 1 0 0 
Schizopora flavipora (Cooke) Ryvarden 0 0 1 
Trametes lactina (Berk.) Pat. 1 0 0 
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TABLE 4. Substrate distribution for polypore fungi on mangroves at Punta Galeta, Panama. 

Number of collections from each substrate type 
Dead branch Dead Dead 

Fungus Live tree on live tree standing trunk fallen trunk 

Phellinus swieteniae 30 1 8 9 
Trichaptum biforme - 4 14 9 
Datronia caperata 2 5 19 
Phellinus adhaerens 3 - 3 
Ceriporiopsis aneinira 1 3 
Ceriporia alachuana - - 1 
Phellinus callimorphus 1 

P gilvus 1 
Phellinus sp. - - - 1 

of the 76 species each found in fewer than 2 per- 
cent of the wood samples (and <1.2% of the fun- 

gal isolates). This pattern of many rare species and 
no strongly dominant species is similar to studies 
on other tropical fungal communities (Tan & 

Leong 1992; Bills & Polishook 1994; Polishook et 
al. 1996; Huhndorf & Lodge 1997; Arnold et al. 
2000, 2001; Lindblad 2000; Gilbert et al. 2002a) 
and communities of fungi in general (Crawford et 
al. 1990, Espinosa-Garcia & Langenheim 1990, 
Fisher & Petrini 1990, Durall & Parkinson 1991, 
Bader et al. 1995, Renvall 1995). Hyde (1990) sug- 
gested that some species of intertidal mangrove 
fungi in his collections showed strong host prefer- 
ences, while others did not; however, he presented 
no statistical analysis. To evaluate his conclusions, 
we applied the binomial test procedure described 
earlier (see Methods) to the frequency data in 

Hyde's (1990) Table 1. For each of the 76 fungal 
species, we tested if the number of isolates observed 
on the most frequently used host was greater than 
one would expect by chance (P = 0.05). Our anal- 

ysis has one major caveat. Hyde (1990) selected a 
nonrandom sample of 100 deadwood samples from 
each of the five tree species, from which he incu- 
bated the fungi. While his haphazard samples are 

unlikely to be badly biased with respect to the 
kinds of fungi growing in each type of wood, we 
do not know the relative contributions of the five 

mangrove species to deadwood in his study forests. 
Therefore, we cannot calculate the true expected 
proportions of each host substrate available for fun- 

gal colonization. Instead, we have had to substitute 
the relative abundances of the wood types in Hyde's 
(1990) collection, which are 0.20 (100/500) in 
each case. For this reason, our analysis should be 

interpreted with caution, although we believe the 

general patterns we found are correct. 
The binomial tests indicated that 77 percent of 

the 66 testable fungal taxa (those present two or 
more times in the collection) showed a significant 
degree of host selectivity, infecting their most com- 

monly used host species more frequently than ex- 

pected by chance. The two most abundant fungal 
species, however, were each found in only 13 per- 
cent of the wood samples, and both were found on 
all five mangrove hosts. Among the 15 most com- 
mon fungal species (each representing more than 
2% of the fungal collection), all but 2 were found 
on multiple host genera. The two exceptions were 
restricted to the genus Rhizophora, but they were 
found on both the Rhizophora species studied. In- 
tertidal mangrove fungi appear to have some degree 
of preferences among their local hosts but do not 

approach the extreme specialization we found for 

polypore fungi. 
If the degree of host specificity is a function of 

local host density, one would also expect the fungi 
of low-diversity temperate forests to exhibit a rel- 

atively high degree of host preference. The limited 
data available partially support this prediction. 
Renvall (1995) found 166 species of wood-inhab- 

iting Basidiomycetes (including polypores and 
more ephemeral Basidiomycetes such as agarics) on 
fallen trunks of Picea abies and Pinus sylvestris in 
Finland, with 66 percent of the species found in 1 
percent or less of the samples. The most common 

species was found on fewer than 11 percent of the 
trunks and represented only 4.3 percent of the fun- 

gal collections. The 20 most common species com- 

prised only 52 percent of the fungal collection; this 
lack of dominance and large number of rare species 
in the fungal community is much more similar to 
that found in dry and moist lowland tropical fungi 
(Lindblad 2000, Gilbert et al. 2002a) than to the 

mangrove fungal community with very strong 
dominance. On the other hand, of the 35 fungal 
species Renvall (1995) found 20 or more times, 12 
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(34%) were restricted to only one of the two host 

species; a strong pattern of host preference was not 
seen in the high-diversity tropical forests but was 

very strong in the low-diversity mangrove forest. 

Remarkably similar patterns of variation in 
host-use specialization as a function of local host 

plant diversity and density have been observed in 
mistletoes (Barlow 1992, Norton & Carpenter 
1998), the largest group of angiosperm shoot par- 
asites. Loranthaceous mistletoes show low host 

specificity in diverse tropical rain forests but high 
host specificity in low-diversity temperate forests, 

open and arid tropical woodlands, and mangrove 
forests. 

The fungi described here may be important in 
the dynamics of the mangrove forest. In particular, 
P swieteniae was most commonly associated with 
live, hollowed out trees. Such damage may subject 
Avicennia to windthrow in storms or to secondary 
attack by other pathogens or insects. Further study 
of the epidemiology and impact of these fungi on 
the mangrove community is needed. Similarly, the 

consistency of association of these fungi in other 

mangrove forests needs to be addressed; prelimi- 
nary studies at various times of the year indicate 
that the three dominant fungal taxa also dominate 
the mycoflora in mangrove forests on both the Ca- 
ribbean and Pacific coasts of Panama (Gilbert, Pa- 
rrent, and Garbelotto, pers. obs.). 

It would be particularly interesting to explore 
the interactions between environmental factors and 

physiological characteristics of mangrove host spe- 
cies in determining host specialization of these pol- 
ypore fungi. The hosts themselves are zonated, with 
different species dominating according to increas- 

ing distance from the open ocean. Fungi in our 

study were nearly always found above the tidal line, 
but it is possible that environmental factors may 
play a role in determining host preferences. Addi- 

tionally, the three mangrove species have different 

adaptations to surviving salty conditions; Avicennia 
excretes salt through its leaves, Laguncularia con- 
centrates salt in special areas of its leaves, and Rhi- 

zophora excludes salt at the roots (Tomlinson 

1986). These physiological traits appear to affect 
both the relative susceptibility to foliar infection by 
pathogenic fungi as well as the relative diversity of 

endophytic fungi of the three host species (Gilbert 
et al. 2002b). Future studies that incorporate the 

physiological ecology of both the hosts and the 

fungi may elucidate whether or not salt also plays 
a role in the ecology of wood-decay fungi in man- 

grove forests and why polypore fungi have such 

strong preferences for particular mangrove hosts. 

Theory (May 1991) and empirical evidence 

(Lindblad 2000, Gilbert et al. 2002a) suggest that 

wood-decay polypore fungi in diverse tropical for- 
ests are represented by many rare species and that 
more common species are nonspecialists because 
host rarity limits the persistence of specialists. Our 

study indicates that in tropical mangrove forests, 
where host diversity is low and abundance of in- 
dividual host species high, this restriction against 
host specialization may be relaxed, resulting in a 

polypore community dominated by a few common 

host-specialist species. The dynamics of specializa- 
tion in forests of different diversity must be care- 

fully considered in efforts to evaluate the scope and 
nature of tropical diversity. Incorporation of more 
focused information on how different ecological or 

phylogenetic groups of fungi vary in their degree 
of specificity for host plants or other substrates may 
provide increased resolution in our efforts to esti- 
mate global fungal diversity. 
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