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Mount Hamiguitan Range Wildlife Sanctuary is a center of botanical diversity
throughout the Philippine archipelago. However, as to how many Zingiberaceae

species are present in the area is still poorly known. Thus, floristic surveys were
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made and collections were conducted from July 2016 to September 2018. In total,
18 species belonging to eight genera representing three tribes of the family were

recorded. The most species rich tribe belongs to Alpinieae with 14 species in 6
genera. This study presents an annotated checklist of Zingiberaceae species found
in the sanctuary which is beneficial for its efficient biological resource manage-

ment.
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Introduction

With more than 20,000 endemic species, the
Philippines are one of the 18 mega biodiversity
countries. As a matter of fact, National Geo-
graphic [1] has featured the plethora of life in the
Philippine rainforests, much like the richness of
the Amazon jungles. However, its 7,100+ islands
have not been fully explored yet, resulting in a
great scarce of data regarding the distributions and
identities of numerous organisms dwelling on the
archipelago, most especially true to the Philippine
flora. Included is the family Zingiberaceae, or
commonly known as the gingers, of primarily
tropical rhizomatous herbs which is represented
by approximately 1,500 species over 50 genera
worldwide. Autapomorphies characterizing this
lineage includes the fusion of lateral staminodes of
the inner staminal whorl into a labellum, presence
of epigynous nectariferous glands at the base of
the style, and the presence of cells that possesses
essential or ethereal oil [2,3].

In the Philippines, Zingiberaceae harbours
over 115 species with approximately 78% ende-
micity [4]. The number is increasing as new spe-
cies and species previously known from neigh-
bouring countries continued to be found [e.g. 5, 6,
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7, 8,9, 10, 11]. Many more species awaits scien-
tific description, however, given the increasing
pace of forest destruction, these species may not
be known and fully explored [12]. The assessment
of ginger diversity and distribution is further lim-
ited by potential problems in nomenclature that are
difficult to resolve because of the lack of access to
reference specimens, digital imagery and detailed
collection most especially in Mindanao. Further-
more, many existing taxonomic treatments don’t
have keys, illustrations, or complete descriptions
of species, making wild specimens in this taxon
difficult to identify [12]. Thus, studies on family
Zingiberaceae in the Philippines remains few and
outdated at present, leading to the incomplete un-
derstanding of its taxonomy, biology, phylogeny
and ecology.

Mt. Hamiguitan Range Wildlife Sanctuary
(MHRWS), a protected area and a world heritage
park is situated in the province of Davao Oriental,
island of Mindanao hostsone of the most diverse
floras in the archipelago [13]. According to Amo-
roso & Aspiras [14], it is home to over 878 plant
species belonging to 342 genera and 136 families
(698 are angiosperms, 25 gymnosperms and 155
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are ferns and lycophytes). In this study, we
ground-truth the previous assessment of Acero et
al. [15]. An annotated checklist is provided, along
with photographs to aid easy identification of the
species present in the sanctuary.

Material and Methods
Study site

Mt. Hamiguitan Range Wildlife Sanctuary
(MHRWS) is a protected area by virtue of R.A.
9303 of July 30, 2004 following the objective of
NIPAS Act of 1992 or R.A. 7586 [13]. The moun-
tain totals an area of 169.23 km2 with the highest
elevation of 1,637 m a.s.l. [13] and characterized
by a variety of vegetation types including a unique
mossy pygmy forest [14]. It is the only mountain
peak in Mindanao with a pygmy forest inhabited
by unique flora and fauna thus considered as hot-
test of the “hotspots” [16]. The mountain is a
UNESCO World Heritage Site, ASEAN Heritage
Park and also a Mindanao Long Term Ecological
Research (LTER) site.

Data collection

The floristic study was done in 3 field expedi-
tions from 2016 to 2018. Purposive sampling of
Zingiberaceae species were performed along and
approximately 5 m on both side of the trail at the
study site. Specimens were collected during their
reproductive stages to ensure accurate identifica-
tion up to species level, processed for herbarium
preparation, and deposited vouchers in the Univer-
sity of Santo Tomas Herbarium (USTH). Because
existing databases and updated information re-
garding the Zingiberaceae flora of Mindanao are
lacking, specimens were identified utilizing origi-
nal descriptions, taxonomic revisions, and deter-
mination keys.

Results and Discussions

Results of the study revealed that within
MHRWS, 18 species of Zingiberaceae were
known to occur which belongs to two subfamily
(Alpinioideae, Zingiberoideae), three tribes (Al-
pinieae, Globbeae, Zingibereae) and eight genera
(Table 1). As shown in Figure 1 and 2, the most
diverse subfamily in terms of number of species
was Alpinioideae with 14 species (78%) and Al-
pinieae as the most diverse tribe with 14 species
(78%) in six genera. These findings were in con-
gruence to the previous studies conducted in
Bukidnon by Naive [12], Antique by Dalisay et al.
[17] and Northeast Sarawak, Malaysia by Mo-
hamad & Kalu [18]. Zingibereae is the second di-
verse tribe with two species in two genera and

Globbeae as the least diverse tribe with a single
species only. Etlingera is the most represented ge-
nus with a total of five species followed by Alpinia
with four species and Hornstedtia and Cucuma
with two species. The remaining five genera are
monotypic (Figure 3).

As shown in Figure 4, of the total recorded
species, 10 (55%) are identified as endemic to the
Philippine archipelago, namely: Adelmeria alpina
Elmer, Alpinia haenkei C. Presl.,, A. musifolia
Ridl., A. rufa C.Presl., Etlingera hamiguitanensis
Naive, E. pilosa A.D.Poulsen & Docot, Hornsted-
tia conoidea Ridl., H. microcheila Ridl., Meistera
cf. muricarpa (Elmer) Skornick. & M.F.Newman
and Globba campsophylla K.Schum (Figure 4).
Three species (17%) are native to the country
namely: E. coccinea (Blume) S.Sakai & Nagam.,
E. fimbriobracteata (K.Schum.) R.M.Sm and Ge-
ocharis fusiformis (Ridl.) R.M.Sm. The remaining
five species (28%) are cultivated which are A. pur-
purata (Vieill.) K.Schum., E. elatior (Jack)
R.M.Sm., Curcuma longa L., Curcuma zedoaria
and Zingiber spectabile Griff (Figure 4). This in-
formation is summarized in Table 1.

Before the present study, 14 species of gingers
were reported to occur in the MHRWS [15, 19].
Acma & Mendez [19] and Acero et al. [15] re-
ported the occurrence of E. dalican in the said
mountain, however, present study revealed that it
is erroneous and the said species was misidenti-
fied. Recent investigation revealed that it is E. fim-
briobracteata determined by having a reniform
and orange anther crest, a characteristic unique to
the species. E. fimbriobracteata is a species native
to the Philippines, and have been recently reported
to occur in the country by Poulsen & Docot [20].
Previously, the species was known as E. pan-
danicarpa (Elm.) A.D.Poulsen, however, recent
investigation of Poulsen and Docot [20] revealed
that the it is a synonym of E. fimbriobracteata, a
species previously only known from Borneo.
These only proves that, as fieldwork activities in
the Philippines focused on gingers will increase in
the near future, it is likely that more species al-
ready known from Sulawesi and especially Bor-
neo will be discovered in the archipelago.

Based on the checklist of Philippine Zingiber-
aceae by Pelser et al. [4], this study has found 16%
of the total 115 species. The number of species
listed is higher compared to the number of gingers
in Mt. Kalatungan Range Natural Park, Bukidnon
with 12 species [12] and lower compared to Khao
Luang National Park, Thailand with 34 species
[21], Besiq Bermai forest, East Borneo with 19
species [22], province of Antique, Philippines
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Table 1. Checklist of gingers present in Mt. Hamiguitan Range Wildlife Sanctuary, davao Oriental, Philippines

. . . . . Present Acero et
Subfamily Tribe Species name Endemicity study al., 2019
Adelmeria alpina Elmer Endemic v -
Alpinia musifolia Ridl. Endemic v v
Alpinia rufa C. Presl. (Fig. 5A) Endemic v v
Alpinia haenkei C. Presl. Endemic v v
Alpinia purpurata (Vieill.) K. Cultivated J )
Schum.
Etlingera coccinea (Blume) .
S.Sakai and Nagam. Native v )
Etlingera elatior (Jack) R.M. Cultivated J )
Sm.
Etlingera fimbriobracteata .
- . (K.Schum.) R.M. Sm. (Fig. 5B) _\2uve v v
Alpinioideae Alpinieae - —— <
Etlingera hamiguitanensis Na- Endemic v v
ive (Fig. 5C)
Etlingera pilosa A.D.Poulsen & .
Docot (Fig. 5D) Endemic v v
Geocharis fusiformis (Ridl.) .
R.M.Sm. (Fig. 5E) Native v v
Hornstedtia conoidea Rild. (Fig. Endemic J N
5G)
Hornstedtia microcheila Rild. .
(Fig, 5H) Endemic v v
Meistera cf. muricarpa (Ridl.) .
Skornick. & M.F.Newman Endemic v v
Globbeae Globba camps.ophylla K.Schum. Endemic J N
(Fig. 5F)
o Curcuma longa L. Cultivated v v
Zingiberoideae Curcuma zedoaria (Christm.)
Zingibereae Rosc : Cultivated v v
Zingiber spectabile Griff. Cultivated Vv -

= Alpinioideae Zingiberoideae

Figure 1. Dominant subfamily in terms of number of species in MHRWS
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Figure 2. Dominant tribe in terms of number of species in MHRWS
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Figure 3. Dominant genera in terms of number of species in MHRWS
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Figure 4. Endemicity of the Zingiberaceae species in MHRWS
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Figure 5. Selected Zingiberaceae species in MHRWS A. Alpinia rufa, B. E. fimbriobracteata, C. E. hamigui-
tanensis, D. E. pilosa, E. Geocharis fusiformis, F. Globba campsophylla, G. Hornstedtia conoidea,
and H. H. microcheila
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with 23 species [17], North East of Sarawak, Ma-
laysia with 30 species [18].

Among these recorded taxa, only 10 species
have conservation status (1 Endangered, 6 Least
Concern and 3 Data Deficient). These are Geo-
charis fusiformis (Endangered), Adelmeria alpina
(Least Concern), Alpinia haenkei (Least Concern),
E. alba (Least Concern), E. coccinea (Least Con-
cern), E. fimbriobracteata (Least Concern),
Globba campsophylla (Least Concern), Curcuma
zedoaria (Data Deficient), C. longa (Data Defi-
cient) and E. elatior (Data Deficient) [23-32]. The
remaining species have not yet been assessed,
most especially for the endemic ones. The need to
assess their conservation status are essential in or-
der to implement more efficient conservation
measures and protection.

We found several species that were previously
documented only at their type localities which is
outside of MHRWS, Davao Oriental such as E. pi-
losa. This Philippine endemic species has so far
only been known from its type locality which is in
Cuernos de Negros Mountain, Negros Oriental.
Thus, these records represent important new data
for both MHRWS and for understanding the geo-
graphic distributions of these Philippine endemic
species. Occurrence reports of rare species, espe-
cially for narrow endemic taxa, are almost a cen-
tury old. Thus, our rediscovery of these species ex-
tends their geographic distributions beyond their
type localities and confirms that they are not yet
extinct. Our new data on these endemic taxa are
particularly important for evidence-based conser-
vation management of the MHRWS.

At present, numerous ginger species in the
Philippines are becoming rare in the wild and are
threatened with extinction because of degradation
or even a total destruction of their habitats. There
are still numerous undiscovered and unexplained
patterns in the distribution of gingers in MHRWS.
The number of recorded species will almost cer-
tainly increase, with additional research and the
opening up of many inaccessible locations. When
collecting gingers, securing the flowers and pre-
serve them in alcohol is essential, but it would also
be useful in understanding them their taxonomy to
pickle the infructescences and fruits to enable
comprehensive and accurate descriptions, espe-
cially to any potential new taxa described.

Conclusion

This study provided a list of 18 Zingiberaceae
species reported to occur in MHRWS which be-
longs to nine genera. Intensive assessment of gin-
ger flora of MHRWS is required to further

measure the threats and assess their local conser-
vation status. In addition, engagement of the local
people in conserving the biodiversity and strict
policy implementation are helpful in saving the
“last ecological frontier” of the Philippines.
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