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ABSTRACT. We conducted a bibliographic review of palm use in New Guinea to quantify 
palm-utilisation patterns across the region’s habitats, countries, and indigenous groups, and to 
identify the most useful species. We reviewed 187 bibliographic references and 140 herbarium 
specimens, spanning the years 1885–2018. We found 1178 use-reports and 894 palm-uses for 
119 palm species. Lowland tropical rainforest is the best-studied habitat, and Indonesian New 
Guinea and Papua New Guinea have each received similar research effort. Most palms are used 
for Utensils and tools, Construction and Human food, and the stem, leaf and fruit are the most 
utilised palm parts. Only 5% of New Guinea’s indigenous groups have been studied, and <10 
use-reports are recorded for most of the indigenous groups studied. Important species included 
Actinorhytis calapparia H.Wendl. & Drude, Adonidia maturbongsii W.J.Baker & Heatubun, 
Areca catechu L., Areca macrocalyx Zipp. ex Blume, and Metroxylon sagu Rottb. Overall, 
our study highlights the importance of palms for fulfilling subsistence needs in New Guinea, 
indicates that palm ethnobotany is neglected in the world’s most bioculturally diverse island, 
and gives directions for future research.
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Introduction

Palms (Arecaceae) are a highly diverse plant family with approximately 2600 
species and 181 genera (Baker & Dransfield, 2016). Widespread across the tropics 
and subtropics, palms commonly grow in wet, hot humid environments and exhibit 
a range of growth forms (Balslev et al., 2011). Palms are abundant and sometimes 
hyperdominant in tropical forests (ter Steege et al., 2013), and their fruits are pivotal 
in the diets of many frugivorous animals (Muñoz et al., 2019). Globally, palms are 
the third most important useful plant family for humans (Haynes & McLaughlin, 
2000; Johnson, 2011), with historical records of human palm use that date to 10,000 
years ago in Africa and South America (Morcote-Ríos & Bernal, 2001; Gruca et al., 
2016). Palms are commonly reported as the most useful plant family for indigenous 
and non-indigenous tropical forest communities (Prance et al., 1987), owing to their 
multiplicity of uses in food, construction, utensils, medicines and ritual practices 
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(Sosnowska & Balslev, 2009; Johnson, 2011). Regionally, the use of palms has been 
reviewed in northwestern South America (Sosnowska & Balslev, 2008; Macía et al., 
2011; Paniagua-Zambrana et al., 2015), Africa (Gruca et al., 2015), and Madagascar 
(Gruca et al., 2016), but ethnobotanical reviews are missing in other important palm 
hotspots. 

New Guinea is one of the most bioculturally diverse areas on Earth, supporting 
a flora of >13,000 plant species (Roos et al., 2004) and >1100 languages (Simons & 
Fennig, 2018). With ~286 native palm species, New Guinea has a megadiverse palm 
flora, including well-known palms of cultural importance like the sagu, Metroxylon 
sagu Rottb. (Kjær et al., 2004). The co-occurrence of high biological and cultural 
diversity in New Guinea (Gorenflo et al., 2012) has likely led to high levels of 
ethnobotanical knowledge about palms, but so far, no systematic literature review 
has quantitatively investigated palm utilisation in the region. As a result, fundamental 
information is missing on which palm species are important in satisfying human needs 
such as food and medicine, on which indigenous groups utilise palms more intensely, 
or on which habitats offer greater potential to develop the region’s green economy. 
These gaps in turn limit attaining alternative economic models that suit the unique 
conditions of the region, which is a priority for the region’s governments to balance 
conservation and development (Cámara-Leret et al., 2019).

Here, we present the first quantitative review of palm use in New Guinea, 
based on a review of 187 bibliographic references and 140 herbarium specimens that 
contained ethnobotanical information. Specifically, we aim to: (a) compare palm use 
between different habitats and between Indonesian New Guinea (ING) and Papua New 
Guinea (PNG), (b) analyse palm use patterns between different ethnobotanical use 
categories and subcategories, (c) identify the most frequently utilised palm parts, (d) 
determine patterns of palm use between different indigenous groups, and (e) identify 
socio-economically important palm species to indigenous communities and across 
New Guinea’s habitats.

Materials & methods

Study area 
We consider ‘New Guinea’ as the region including the main island and the surrounding 
islands which were previously connected to the mainland during the last glacial 
maximum, excluding the Solomon Islands and Moluccas (Fig. 1). We delimited it 
using the General Bathymetric Chart of the Oceans (http://www.gebco.net) to select 
areas ≥-120 m depth. Thus, the study area corresponds with the Papuasia Floristic 
Region (Brummitt et al., 2001) and covers a latitudinal range of –0.08 to –10.66 and 
a longitudinal range of 129.42 to 150.21. According to the classification of Paijmans 
(1976), New Guinea’s habitats include mangrove forest, lowland peat swamp forest, 
lowland savannah, lowland tropical rain forest (0–500 m), lower montane forest (500–
1500 m), mid montane forest (1500–2800 m), upper montane forest (2800–3200 m), 
and subalpine forest and alpine grasslands (>3200 m). 
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Data collection 
We assembled palm ethnobotanical information by searching the Kew Bibliographic 
Database and Google Scholar using the following terms and their combination: Papua 
New Guinea, ethnobotany, food plants, medicine, New Guinea, timber, traditional 
use of plants and traditional medicinal plants. This search was supplemented with 
references cited in Hide’s bibliographies of ethnobotanical research in West Papua 
(Hide 2014a, 2014b, 2015, 2016a, 2016b, 2017), references cited in Papuaweb (www.
papuaweb.com) and with ethnobotanical information from the labels of 140 palm 
specimens deposited at K and L. The search terms and sources combined resulted in 
a broad coverage with a total of 187 bibliographic references that were published in 
English (n=135), Bahasa Indonesia (n=49), French (n=3), and German (n=1). For a list 
of references and herbarium specimens consulted, see Supplementary Table 1. 

Data organisation
When available, the name of the country, island, habitat, elevation, species scientific 
name, utilised plant part, indigenous group, locality and original plant use description 
was recorded for each bibliographic reference and herbarium specimen. Each plant 
use was assigned to one of ten use categories and associated subcategory according 
to the Economic Botany Data Collection Standard (Cook, 1995) with modifications 
explained in Cámara-Leret et al. (2014): Animal food, Human food, Construction, 
Culture, Environmental, Fuel, Medicinal and veterinary, Toxic, Utensils and tools, and 
Other uses. The subcategories Other-Environmental and Other-Toxic were created 
for plant uses which could not be classified under pre-existing use subcategories 
in Environmental and Toxic. Plant parts included the bark, bract, cirrus (a wire-like 
climbing structure that emerges from the rachis and is common amongst climbing 
palms), entire leaf, entire plant, exudates, flower, fruits, inflorescence, infructescence, 

Fig. 1. Distribution of palm ethnobotanical research across New Guinea’s habitats.
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leaf rachis, leaf sheath, palm heart (apical meristem or cabbage), petiole, roots, seed, 
spear leaf, stem and young shoots. Plant parts which were unspecified were classified 
as ‘Not specified’. Plant species nomenclature was unified using Plants of the World 
Online (http://powo.science.kew.org).

Indigenous group names were verified using either Glottolog (http://glottolog.
org) or Ethnologue (www.ethnologue.com ). Indigenous group names which could 
not be verified were classified as ‘Unresolved’ and use-reports which did not have 
an associated indigenous group were classified as ‘Unspecified’. The geographic 
location of each indigenous group was recorded from the literature. When coordinates 
were missing, the language ISO-639-3 code was obtained from Ethnologue or 
TransNewGuinea (http://transnewguinea.org) and matched with available coordinates 
in Glottolog. 

Data analyses
We defined a ‘plant use’ as the use associated to a use category and subcategory for a 
specific plant part for a given species. A ‘use-report’ was defined as the citation of a 
‘plant use’ from a bibliographic reference or herbarium specimen. All analyses were 
performed at the species level. Only use-reports with habitat information were utilised 
for quantifying patterns between habitats in New Guinea. We calculated the Relative 
Importance (RI) index to determine the most important useful species in each habitat. 
The maximum RI value is 2 and was calculated using the following equation: RI = 
NUC + NT, where NUC is the number of use categories of a species divided by the 
total number of use categories of the most versatile species, and NT is the number of 
use subcategories of a given species divided by the total number of use subcategories 
of the most versatile species. 

Results

1. Palm use by habitats and countries
Overall, our review of 140 herbarium specimens and 187 bibliographical references 
published between 1885–2018 resulted in 1178 palm use-reports for 119 useful palm 
species (42% of New Guinea’s palm species) and 894 palm uses (Table 1). The average 
number of palm uses per species was 7.5 ± 15.3. Indonesian New Guinea and PNG had 
a similar number of useful species (69 and 65), but ING had more palm uses (338 vs. 
299), palm use-reports (484 vs. 404), and references (56 vs. 41). The average number 
of palm uses per species was similar between ING and PNG (4.9 ± 7.1 vs. 4.6 ± 7.1), 
and ING had fewer indigenous groups with information (28 vs. 33 in PNG). Below, we 
present information for each habitat:

1.1 Mangrove forest 
Five useful palm species were recorded from seven references for this habitat, yielding 
66 use-reports, 44 palm uses, and an average number of palm uses per species of 8.8 (± 
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17.4). For PNG, four bibliographic references yielded 38 palm use-reports, one useful 
species and 28 palm uses, but no indigenous groups were mentioned. In ING, four 
bibliographic references contained 28 use-reports, five useful species, 26 palm uses, 
and an average of 5.2 ± 9.4 uses per species. One indigenous group was reported in 
ING: Inanwatan (Table 4).

1.2 Lowland peat swamp forest 
A total of nine useful species, 18 palm uses and 37 use-reports were recorded from 
nine bibliographical references in this habitat. The average number of palm uses per 
species was 2 ± (1.1). In PNG, three bibliographic references had three useful palm 
species, four palm uses and six use-reports, and an average number of palm uses per 
species of 1.3 ± 0.6. In ING, seven bibliographic references yielded 29 palm use-
reports, seven useful palm species, 15 palm uses and an average of 2.1 ± 1.2 uses per 
species. Five indigenous groups were recorded for ING, and no indigenous groups was 
recorded in PNG. 

1.3 Lowland savannah
Both countries had one useful palm species. In PNG the number of palm uses and use-
reports was five, whilst in ING the number of palm uses and use-reports was two. One 
indigenous group was recorded in ING, the Muyu.

1.4 Lowland tropical rain forest 
This habitat had the highest values for all variables: 88 useful palm species (31% 
of all palm species in New Guinea), 652 use-reports, and 448 palm uses from 61 
bibliographical references. The average number of palm uses per species was 5.1 ± 
8.4. In ING there were 62 useful species and 284 palm uses from 377 use-reports and 
42 bibliographic references, with 4.6 ± 6.3 uses per species. In PNG, 30 bibliographic 
references contained 49 useful species, 201 palm uses, 287 palm use-reports and an 
average of 4.1 ± 7 uses per species. Ethnobotanical information was recorded for 38 
indigenous groups, with more groups from PNG than ING (21 vs. 16).

1.5 Lower montane forest 
This habitat had the second highest values for all variables, with 51 useful species, 
253 palm uses, 325 use-reports and 34 references. The average number of palm uses 
per species was 5 (± 7.5). There were 37 and 19 useful palms recorded in PNG and 
ING, respectively. In PNG, 165 palm uses and 201 use-reports were recorded from 23 
references, with an average number of palm uses per species of 4.5 (± 6.7), whereas in 
ING there were 103 palm uses, 123 use-reports and 5.4 ± 8.0 uses per species from 15 
references. Palm uses were recorded for 13 indigenous groups, with more from PNG 
than ING (eight vs. five).

1.6 Mid montane forest 
This habitat had 28 useful palm species, 108 palm uses and 127 use-reports according 
to 19 bibliographical references. The average number of palm uses per species was 
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3.9 (± 7.4).). In PNG, 12 bibliographic references yielded 21 useful palm species, 87 
palm uses, 101 palm use-reports, and an average of 4.1 uses per species (± 7.5). In ING 
eight bibliographic references contained four useful species, 23 palm uses, 26 use-
reports, and an average number of palm uses per species of 5.8 (± 5.6). Ethnobotanical 
information was recorded for 12 indigenous groups (10 vs. two).

1.7 Upper montane forest
Only one useful palm species was recorded in this habitat in each country, from a 
total of two bibliographic references. A total of 13 palm uses and 14 use-reports were 
recorded, with an average of 6.5 (± 7.8) palm uses per species. In PNG, one palm 
use-report was recorded, whilst 13 use-reports were recorded in ING. No indigenous 
groups were recorded in this habitat. 

2. Use categories and plant parts 
To determine the most cited use categories and subcategories, we calculated the total 
percentage of useful palm species in each category and subcategory relative to the total 
useful species registered for each habitat and country. The most cited use categories 
were Utensils and tools (55%), Construction (50%), and Human food (38%). Toxic 
(5%), Animal food (5%), Other uses (6%) and Fuel (6%) had the fewest useful palm 
species in the literature. Nine use subcategories had no recorded uses across all 
ecoregions. All plant parts were cited in the bibliography, but 10% of recorded palm 
uses had no specified plant part. The stem was the most frequently utilised part (30%), 
followed by the entire leaf (14%) and the fruits (13%). Four plant parts accounted for 
<1% of recorded palm uses: the spear leaf (0.2%), cirrus (0.2%), flowers (0.7%) and 
bract (0.8%). Below, we present information for each use category:

2.1 Animal food
The most cited use was Wildlife attractants for hunting, accounting for 57% of species 
in this category (Table 2). In comparison, Fodder (29%) and Fish bait (14%) were less 
frequently used. The fruits were the most frequently cited palm part (54%), followed 
by the stem and entire plant (17% in both), entire leaf (8%) and seeds (4%) (Table 3). 

2.2 Human food 
The number of useful palm species in this category for ING and PNG was similar, 
representing 39% and 42% of all useful species, respectively. A total of 85% of species 
recorded in Human Food were used for Food, 30% for Beverages, 11% as Food 
additives, and one species (2%) was prepared as an Oil. The most commonly used 
palm parts were the fruits (18%), palm heart (14%) and stem (13%). 

2.3 Construction 
The importance of palms for Construction was similar between PNG and ING, with 
53% and 52% of all useful palm species for New Guinea, respectively. Most species in 
this use category (78%) were used for Houses including materials for walls, flooring 
and temporary shelters. A total of 47% of palm species were used for Thatch. Other 
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Table 2. Percentage of useful palm species recorded in each habitat and country, broken down 
by use categories and subcategories.  
Abbreviations: LPSF - Lowland peat swamp forest; LS - Lowland savannah; MN - Mangroves; 
LTF - Lowland tropical rain forest; LMF - Lower montane forest; MMF - Mid montane forest; 
UMF - Upper montane forest; NS - Country not specified. 
 

Use category/ 
Subcategory 

Total Habitat Country 

LPSF LS MN LTF LMF MMF UMF PNG ING NS 

Human Food 38.7 55.6 100 60 43.2 35.3 43.5 50 42.1 39 40 

Food 84.8 100 100 100 81.6 94.4 100 100 93.8 83.3 100

Beverages 30.4 - 50 33.3 34.2 27.8 10 - 21.9 36.7 - 

Oils 2.2 - - - 2.6 5.6 - - 3.1 - - 

Food additives 10.9 - - 33.3 10.5 11.1 - - 18.8 6.7 - 

Utensils and Tools 55.5 11.1 - 20 62.5 70.6 65.2 100 71.1 57.1 20 

Domestic 40.9 - - 100 32.7 33.3 73.3 50 46.3 29.5 100

Hunting and fishing 66.7 - - 100 67.3 61.1 46.7 50 63 59.1 - 

Labour tools 16.7 - - 100 12.7 19.4 20 - 18.5 9.1 - 

Wrappers 13.6 - - - 16.4 8.3 - - 9.3 15.9 - 

Rope 33.3 100 - 100 34.5 36.1 20 - 33.3 36.4 - 

Other 3 - - - 3.6 - - - 5.6 4.5 - 

Construction 50.4 33.3 50 60 55.7 47.1 43.5 50 52.6 51.9 80 

Thatch 46.7 66.7 - 33.3 51.0 45.8 30 100 50 37.5 50 

Houses 78.3 33.3 - 33.3 75.5 70.8 90 100 67.5 85 75 

Transportation 8.3 - - 66.7 6.1 8.3 10 - 10 7.5 - 

Other 13.3 - - - 16.3 29.2 30 100 20 12.5 - 

Culture 26.9 22.2 - 20 27.3 33.3 43.5 - 35.5 24.7 20 

Ritual 6.7 - - - 29.2 11.8 10 - 25.9 31.6 - 

Table 2. Continuation.  
 
Use category/ 
Subcategory 

Total Habitat Country 

LPSF LS MN LTF LMF MMF UMF PNG ING NS 

Recreational 71.9 100 - 100 83.3 76.5 70 - 66.7 84.2 100 

Personal 
adornment 

9.4 - - - 8.3 5.9 - - 11.1 15.8 - 

Cloth and  
accessories 

25 - - 100 16.7 11.8 20 - 44.4 21.1 - 

Cosmetic 6.3 - - - 4.2 11.8 - - 3.7 5.3 - 

Dyes 6.3 - - 100 4.2 5.9 10 - 11.1 5.3 - 

Other - - - - - - - - - - - 

Animal Food 5.9 - - 20 4.5 7.8 4.3 - 10.5 5.2 - 

Wildlife attractant 57.1 - - 100 25 50 100 - 50 50 - 

Fodder 28.6 - - - 50 25 - - 50 25 - 

Bait 14.3 - - - 25 25 - - - 25 - 

Medicinal and 
Veterinary 

9.2 - - 20 9.1 9.8 13.0 - 17.1 10.4 - 

Digestive system 36.4 - - - 50.0 20 - - 30.8 37.5 - 

Respiratory 
system 

27.3 - - - 12.5 - 66.7 - 46.2 12.5 - 

General ailments 
with unspecified 
symptoms 

27.3 - - 100 25.0 20 - - 30.8 25 - 

Infections and 
infestations 

27.3 - - - 37.5 20 - - 7.7 37.5 - 

Skin and 
subcutaneous 
tissue 

36.4 - - - 50.0 40 - - 30.8 37.5 - 

Muscular-skeletal 
system 

9.1 - - - 12.5 20 - - 15.4 - - 
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Table 2. Continuation.  
 
Use category/ 
Subcategory 

Total Habitat Country 

LPSF LS MN LTF LMF MMF UMF PNG ING NS 
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Infections and 
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Table 2. Continuation.  
 
Use category/ 
Subcategory 

Total Habitat Country 

LPSF LS MN LTF LMF MMF UMF PNG ING NS 

Poisoning 18.2 - - - 25.0 - - - 7.7 25 - 

Reproductive 
system and  
reproductive 
health 

18.2 - - 100 12.5 - - - 15.4 25 - 

Cultural diseases 
and disorders 

9.1 - - - 12.5 - - - 7.7 - - 

Blood and 
cardio-vascular 
system 

- - - - - - - - - - - 

Urinary system - - - - - - - - - - - 

Pregnancy, birth 
and puerperium 

9.1 - - - 12.5 20 - - 15.4 - - 

Dental health  27.3 - - 100 25 20 - - 30.8 12.5 - 

Endocrine 
system 

- - - - - - - - - - - 

Nervous system 
and mental 
health 

- - - - - - - - - - - 

Metabolic 
system and 
nutrition 

- - - - - - - - - - - 

Sensory system 18.2 - - - 25 20 33.3 - 38.5 12.5 - 

Veterinary - - - - - - - - - - - 

Not specified 9.1 - - - 12.5 20 - - 30.8 - - 

Other 27.3 - - 100 25 - - - 15.4 25 - 

Environmental 
Uses 

13.4 11.1 - - 12.5 23.5 21.7 50 21.1 11.7 20 
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Table 2. Continuation.  
 
Use category/ 
Subcategory 

Total Habitat Country 

LPSF LS MN LTF LMF MMF UMF PNG ING NS 

Ornamental 56.3 100 - - 63.6 58.3 40 - 62.5 33.3 100 

Agroforestry - - - - - - - - - - - 

Fences 56.3 - - - 54.5 50 80 100 37.5 77.8 - 

Soil 
improvement 

12.5 - - - 18.2 16.7 20 - 6.3 14.3 - 

Fuel 6.7 11.1 - 20 8.0 9.8 8.7 50 6.6 9.1 - 

Firewood 87.5 100 - 100 85.7 60 50 100 80 85.7 - 

Fire starter 37.5 - - - 42.9 60 50 - 20 28.6 - 

Lighting 12.5 - - - 14.3 20 - - 20 14.3 - 

Other - - - - - - - - - - - 

Toxic 5 - - - 5.7 7.8 - - 5.3 5.2 20 

Fishing 33.3 - - - 40 25 - - 25 50 - 

Other 66.7 - - - 60 75 - - 75 50 100 

Other uses 6.7 33.3 - - 6.8 9.8 4.3 50 9.2 6.5 - 

 

uses, that only mentioned ‘building’ or ‘construction’ and prevented assignment to a 
particular subcategory, had 13% of palm species. The most cited palm parts were the 
stem (50% of use-reports), and leaves (24%).

2.4 Culture
A total of 26% of all useful palm species were utilised for cultural uses, with PNG 
having 35% and ING having 24% of all species. Recreational was the most important 
subcategory, and was generally reported for the use of betel nut palm (Areca catechu 
L.) or its substitutes (e.g. A. macrocalyx Zipp. ex Blume). Other Recreational uses 
included musical instruments and toys. The second most important subcategory was 
Cloth and accessories (25%) followed by Personal adornment (9%). The most used 
palm parts were the fruits (27%), the entire leaf (24%), stem (16%) and the seeds 
(11%).
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Table 3. Percentage of use-reports for palm parts and use categories in New Guinea.  
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Bark - 3.6 - - 4.3 0.6 1.7 5.6 - 1.3 1.6 

Bract - 0.6 1.9 - - - - - - 1.7 0.8 

Cirrus - - - - - - - - - 0.9 0.2 

Entire leaf 8.3 24.4 23.6 6.3 8.7 6.5 7.8 5.6 - 13.9 14 

Entire plant 16.7 1.2 1.9 53.1 - - 1.7 11.1 - 0.9 3.5 

Exudates - - - - 4.3 6.5 5.2 - 33.3 - 2.1 

Flower - - - - - 3.0 - - - 0.4 0.7 

Fruit 54.2 0.6 27.4 - 8.7 18.5 27.8 16.7 33.3 1.3 13.5 

Inflorescence - - 0.9 - - 6.5 - - - 0.9 1.6 

Leaf rachis - 2.4 3.8 3.1 4.3 - 0.9 - - 2.6 1.9 

Leaf sheath - 1.8 0.9 - 4.3 - - - - 5.7 2 

Not specified - 10.7 8.5 3.1 8.7 7.1 10.4 16.7 - 16.1 10.5 

Palm heart - - - - - 13.7 - - - - 2.6 

Petiole - 4.2 1.9 3.1 17.4 3 - - - 5.7 3.6 

Root - - 0.9 - - 3.6 11.3 - - 1.3 2.6 

Seed 4.2 - 11.3 - 4.3 7.1 7 - - 3 4.6 

Spear leaf - - - - - 1.2 - - - - 0.2 

Stem 16.7 50 16 31.3 34.8 13.1 14.8 44.4 33.3 44.3 30.6 

Young shoot - 0.6 0.9 - - 9.5 11.3 - - - 3.5 
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2.5 Environmental
The total percentage of useful palm species for this category was 13%, with 21% of 
species in PNG and 12% of species in ING. Most species in this category (56%) were 
used as Ornamental or for Fences, 13% were used as Soil improvement (fertilisers) 
and no palm species were recorded in Agroforestry. The most important plant parts 
were the entire plant (53% of use-reports), the stem (31%) and the entire leaf (6%). 

2.6 Fuel 
The importance of palms for this category was similar between PNG and ING, with 
7% and 9% of recorded palm species respectively. The most important use was for 
Firewood (88%) and frequently used palm parts included the stem (35%), petiole 
(17%), entire leaves and fruits (9% each). 

2.7 Medicinal and veterinary 
A total of 9% of the useful palm species in New Guinea were utilised for medicinal uses, 
with 17% of all useful species used medicinally in PNG and 10% in ING. Digestive 
system (e.g. diarrhoea, dysentery and stomach pains) and Skin and subcutaneous tissue 
aliments (e.g. for tropical ulcers, sores and wounds) accounted for 36% of recorded 
medicinal species each. Five use subcategories accounted for 27% of useful palm 
species in this category. The most utilised plant parts for medicinal uses were the fruits 
(28%), the stem (15%) and roots and young shoots (11%). 

2.8 Toxic 
Palm uses recorded under the Toxic category accounted for 5% of all recorded palm 
species in PNG and ING. Of these, >66% of species were classified under the Other 
subcategory, whilst 33% were used for Fishing to either stun or kill fish. Three palm 
parts were utilised (fruits, stem and exudates), each accounting for 33% of recorded 
use-reports in this category. 

2.9 Utensils and tools 
Species used for Utensils and tools accounted for 55% of all useful palm species in 
New Guinea, of which 57% of species were recorded for ING and 71% for PNG. Most 
species in this category (67%) were used for Hunting and fishing tools that included 
arrows, bows and spears. Next was Domestic utensils (41%), followed by Rope (33%), 
Labour tools (17%), Wrappers (13%) and Other uses (3%). The most important palm 
parts used were the stem (44%), entire leaf (14%), leaf sheath (6%) and petiole (6%).

2.10 Other uses. 
A total of 7% of useful palm species were recorded under Other uses. The percentage 
of species used in Other uses was similar between PNG (7%) and ING (6%). The 
predominant plant parts used were the stem (44%), fruits (17%) and the entire plant 
(11%). Use of the bark and entire leaves accounted for 6% of recorded uses each.
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3. Indigenous groups
A total of 60 indigenous groups were recorded from 44 bibliographic references (Table 
4). Of these, only 16 indigenous groups had ≥10 recorded palm uses, 24 groups had 
2–5 uses and 18 groups had only one use. Fifteen indigenous groups were recorded 
in ING, 20 in PNG, and one (the Marind) was recorded in both countries. Lowland 
tropical rainforest had the highest number of indigenous groups with information (36), 
followed by lower montane and mid montane forest (13 and 12 indigenous groups, 
respectively), and no indigenous groups were recorded in the upper montane forest or 
in the subalpine forest and alpine grassland.

The Wandamen indigenous group of ING had the highest number of useful palm 
species (14) and the highest number of palm uses (55) and use-reports (59) from three 
bibliographic references in lowland tropical rain forest and lowland peat swamp forest 
habitats. In PNG, the best-documented group was the Mianmin, with 13 useful palm 
species, 19 palm uses and 20 use-reports from two bibliographic references. 

4. Important palm species by habitats
According to the relative importance index (RI), Actinorhytis calapparia H.Wendl. 
& Drude was the most important useful species in the lowland tropical rain forest, 
lower montane forest (RI = 2.0 in both), and mid montane forest (1.38), and it was the 
only species recorded with the maximum RI value (Table 5). Other important species 
included Adonidia maturbongsii W.J.Baker & Heatubun in the lowland tropical rain 
forest (RI = 1.76), Areca catechu (RI = 1.57) and Areca macrocalyx (RI = 1.70). 
Areca macrocalyx had a total of 30 use-reports recorded in five use categories, with 
19 use-reports in Recreational from the Culture use category, mostly related to the 
consumption of betel nut. Metroxylon sagu was the most important species in lowland 
savannah (RI = 0.29) and also in the upper montane forest (RI = 0.96) —where it is 
brought from the lowlands— with a total of 113 use-reports. Most reports were for 
Human food (50 reports for Food and one for Beverages) and Construction (23), while 
Other uses (12) and Utensils and tools (10) were less cited. Nypa fruticans Wurmb 
was the most important species in mangrove forest (RI = 1.52), with 84 use-reports 
in seven use categories across all habitats. The most frequently recorded use category 
for Nypa fruticans was Human food (20 use-reports for Food, 10 for Beverages and 
two use-reports for Food additives). Other frequently recorded use categories for Nypa 
fruticans were Culture (17), Utensils and tools (15), Construction (13) and Medicinal 
and veterinary (5). Nypa fruticans was frequently cited for recreational purposes (as 
cigarette wrappers), for clothing and accessories, as roof thatching and for making 
alcoholic beverages.

Other important useful palm species included: 1) The non-native Arenga 
pinnata (Wurmb) Merr. (RI = 1.11) with 41 recorded use-reports in all use categories; 
the most frequently recorded use categories being Utensils and tools (11 use-reports), 
Human food (8) and Construction (7); 2) Caryota rumphiana Mart. (RI = 0.38), 
with 77 recorded use-reports (25 in Human food, 20 in Utensils and tools and 14 in 
Construction); and 3) Cocos nucifera L. (RI = 0.38), with 71 use-reports from seven 
use categories, including Human food (28 use-reports), Medicinal and veterinary (16), 
and Utensils and tools (13).

Table 4. Palm use by indigenous groups of New Guinea’s habitats. Country abbreviations: I - 
Indonesian New Guinea; P- Papua New Guinea. 
 

Indigenous Group Country Useful 
species

Palm 
uses 

Palm 
use-

reports

Uses ± 
SD per 
species 

References 

Lowland peat swamp forest      

Kaiy I 1 2 6 2 1 

Papasena I 3 4 4 1.3 ± 0.6 1 

Waigeo I 1 2 2 2 1 

Wandamen I 1 1 1 1 1 

Waritai I 3 4 8 1.3 ± 0.6 2 

Lowland savannah      

Muyu I 1 2 2 2 1 

Mangrove forest      

Inanwatan I 2 4 4 2 ± 1.4 1 

Lowland tropical rain forest      

Amanab P 3 15 17 5 ± 1 1 

Ambel I 3 3 3 1 ± 0 2 

Amungme I 1 2 2 2 1 

Awun P 1 1 1 1 1 

Biak I 13 21 24 1.6 ± 1 4 

Bongu P 3 6 6 2 ± 1 1 

Bukawa P 1 2 2 2 1 

Bulu P 1 1 1 1 1 

Didipa P 2 5 5 2.5 ± 0.7 1 

Gebe I 2 2 3 1 ± 0 2 

Gidra P 1 1 2 2 2 

Gnau P 1 1 1 1 1 
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Table 4. Palm use by indigenous groups of New Guinea’s habitats. Country abbreviations: I - 
Indonesian New Guinea; P- Papua New Guinea. 
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Table 4. Continuation.  
 

Indigenous Group Country Useful 
species

Palm 
uses 

Palm 
use-

reports

Uses ± 
SD per 
species 

References 

Grass Koiari P 1 1 1 1 1 

Iatmul P 1 1 1 1 1 

Irarutu I 5 16 16 3.2 ± 2.6 1 

Kairi P 1 1 1 1 1 

Kaulong P 1 1 1 1 1 

Kwerba I 3 3 3 1 ± 0 1 

Kwieftim P 1 1 1 1 1 

Maibrat I 1 1 1 1 1 

Marap P 2 3 4 1.5 ± 0.7 1 

Marind I, P 1 1 2 2 2 

Meyah I 4 6 6 1.5 ± 1 1 

Mianmin P 1 3 3 3 1 

Moi I 1 2 2 2 1 

Nekgini P 1 2 2 2 1 

Nokopo P 1 1 1 1 1 

Ormu I 8 21 21 2.6 ± 1.3 1 

Patpatar P 1 1 1 1 1 

Saniyo-Hiyewe P 1 1 1 1 1 

Supiori I 3 3 3 1 ± 0 1 

Taburta I 1 2 2 2 1 

Tepin I 6 13 15 2.2 ± 1.9 2 

Wandamen I 13 54 58 4.2 ± 3.8 3 

Yali I 1 5 5 5 1 

Yimar P 1 1 1 1 1 

 

Table 4. Continuation.  
 

Indigenous Group Country Useful 
species

Palm 
uses 

Palm 
use-

reports

Uses ± 
SD per 
species 

References 

Lower montane forest      

Ambaidiru  I 4 4 4 1 ± 0 1 

Amungme I 2 3 3 1.5 ± 0.7 2 

Didipa P 2 5 5 2.5 ± 0.7 1 

Goilala P 1 3 3 3 1 

Kukukuku P 1 1 1 1 1 

Madik I 1 1 1 1 1 

Menyamya P 1 1 1 1 1 

Meyah I 3 5 5 1.7 ± 0.6 1 

Mianmin P 8 8 8 2 ± 1.2 2 

Nekgini P 1 2 2 2 1 

Telefomin P 1 2 2 2 1 

Tifalmin P 1 1 1 1 1 

Yali I 4 10 12 2.5 ± 1.3 2 

Mid montane forest      

Dani I 1 9 10 9 2 

Enga P 1 1 1 1 1 

Huli P 1 1 1 1 1 

Kukukuku P 1 1 1 1 1 

Melpa P 3 3 3 1 ± 0 1 

Menyamya P 1 1 1 1 1 

Mianmin P 4 8 9 2 ± 1.4 1 

Pinai P 1 1 1 1 1 

Telefomin P 1 2 2 2 1 
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Table 4. Continuation.  
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We found 23 useful palm species reported for the rattan genus Calamus L. The 
most common use categories for rattans were Utensils and tools (61 use-reports), 
Construction (24), Culture (10) and Human Food (10). Utensils and tools included 
uses for rope, hunting and fishing tools and for domestic uses, whereas Construction 
included uses for building houses, bridges and thatch. Seventeen Calamus species 
were recorded in lowland tropical rain forest, with C. bulubabi W.J.Baker & J.Dransf. 
having the highest RI value (0.72), followed by C. humboldtianus Becc. (0.71) and 
C. barbatus Zipp. ex Blume (0.67). In the lower montane forest, 12 useful Calamus 
species were recorded, with C. anomalus Burret having the highest RI (0.81) followed 
by C. aruensis Becc. (0.67) and C. eximius Burret (0.63). In the mid montane forest, 
five useful Calamus species were recorded, with C. aruensis having the highest RI 
value (0.73). Calamus vestitus Becc. was the only Calamus species in the lowland peat 
swamp forest, and it had a RI value of 0.44. The stem was the most frequently used 
palm part, representing 71% of use-reports in Calamus, followed by the entire leaf 
(7%), exudates (3%) and young shoots (3%). 

Discussion

The 119 useful palm species cited in 88 of the 187 reviewed bibliographic references 
represent 42% of New Guinea’s palm species. This is a relatively low figure when 
compared to other tropical regions that have been better studied. For example, in 
northwestern South America, where palm ethnobotany has a long tradition, 194 
species (63% of potential palm species) have been recorded as useful in 255 references 
(Macía et al., 2011). We found that the number of useful species and average number 
of palm uses were similar in ING and PNG, and that the average number of palm 
uses increased with number of bibliographic references. Given these results, and also 
because many areas lack ethnobotanical studies, we expect that further research efforts 
will significantly increase the number of palm uses for both countries in New Guinea 
(Fig. 1).

Table 5. Relative Importance value (RI) of useful palms in New Guinea’s habitats. Country 
abbreviations: I - Indonesian New Guinea; P - Papua New Guinea; N - Not specified 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 

Countries References 

Lowland peat swamp forest      

Areca catechu L. 0.44 3 4 I 4 

Calamus vestitus Becc. 0.44 1 1 I 1 

Cocos nucifera L. 0.29 2 4 I 2 

Cyrtostachys renda Blume 0.29 2 2 N 1 

Hydriastele costata F.M.Bailey 0.29 1 1 I 1 

Metroxylon sagu Rottb. 0.15 3 15 I, P 6 

Metroxylon salomonense (Warb.) Becc. 0.15 1 3 P 1 

Nypa fruticans Wurmb 0.15 4 6 I, P 2 

Orania regalis Zipp. 0.15 1 1 I 1 

Lowland savannah      

Borassus flabellifer L. 0.19 5 5 P 1 

Metroxylon sagu Rottb. 0.29 2 2 I 1 

Mangrove forest      

Cocos nucifera L. 0.15 1 1 I 1 

Livistona saribus (Lour.) Merr. ex A.Chev. 0.15 1 1 I 1 

Metroxylon sagu Rottb. 0.15 1 1 I 1 

Nypa fruticans Wurmb 1.52 40 62 I, P 6 

Oncosperma tigillarium (Jack) Ridl. 0.15 1 1 I 1 

Lowland tropical rain forest      

Actinorhytis calapparia H.Wendl. & Drude 2.00 8 9 I 2 

Adonidia maturbongsii W.J.Baker & Heatubun 1.76 1 1 I 1 

Areca catechu L. 1.57 17 24 I, P 12 

 

Table 4. Continuation.  
 

Indigenous Group Country Useful 
species

Palm 
uses 

Palm 
use-

reports

Uses ± 
SD per 
species 

References 

Tifalmin P 1 1 1 1 1 

Wola P 8 18 18 2.3 ± 0.9 1 

Yali I 2 2 3 1 ± 0 1 
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Table 5. Relative Importance value (RI) of useful palms in New Guinea’s habitats. Country 
abbreviations: I - Indonesian New Guinea; P - Papua New Guinea; N - Not specified 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
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Lowland peat swamp forest      
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Calamus vestitus Becc. 0.44 1 1 I 1 

Cocos nucifera L. 0.29 2 4 I 2 

Cyrtostachys renda Blume 0.29 2 2 N 1 

Hydriastele costata F.M.Bailey 0.29 1 1 I 1 

Metroxylon sagu Rottb. 0.15 3 15 I, P 6 

Metroxylon salomonense (Warb.) Becc. 0.15 1 3 P 1 

Nypa fruticans Wurmb 0.15 4 6 I, P 2 

Orania regalis Zipp. 0.15 1 1 I 1 

Lowland savannah      

Borassus flabellifer L. 0.19 5 5 P 1 

Metroxylon sagu Rottb. 0.29 2 2 I 1 

Mangrove forest      

Cocos nucifera L. 0.15 1 1 I 1 

Livistona saribus (Lour.) Merr. ex A.Chev. 0.15 1 1 I 1 

Metroxylon sagu Rottb. 0.15 1 1 I 1 

Nypa fruticans Wurmb 1.52 40 62 I, P 6 

Oncosperma tigillarium (Jack) Ridl. 0.15 1 1 I 1 

Lowland tropical rain forest      

Actinorhytis calapparia H.Wendl. & Drude 2.00 8 9 I 2 

Adonidia maturbongsii W.J.Baker & Heatubun 1.76 1 1 I 1 

Areca catechu L. 1.57 17 24 I, P 12 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Areca jokowi Heatubun 1.15 1 1 I 1 

Areca macrocalyx Zipp. ex Blume 1.70 7 20 I, P 7 

Areca mandacanii Heatubun 1.38 2 2 I 1 

Areca novohibernica (Lauterb.) Becc. 1.01 2 2 P, N 2 

Areca parens Becc. 1.00 1 1 I 1 

Areca unipa Heatubun 1.05 2 2 I 2 

Arenga listeri Becc. 0.86 1 1 I 1 

Arenga micrantha C.F.Wei 0.67 1 1 I 1 

Arenga microcarpa Becc. 0.58 18 25 I, P 6 

Arenga pinnata (Wurmb) Merr. 0.63 37 41 I 4 

Brassiophoenix schumannii (Becc.) Essig 0.58 1 1 P 1 

Calamus aruensis Becc. 0.63 11 20 I, P 5 

Calamus barbatus Zipp. ex Blume 0.67 1 3 I 1 

Calamus bulubabi W.J.Baker & J.Dransf. 0.72 1 1 I 1 

Calamus caesius Blume 0.63 2 2 I 1 

Calamus heteracanthus Zipp. ex Blume 0.58 5 5 I, P 1 

Calamus humboldtianus Becc. 0.71 3 5 I, P 2 

Calamus komsaryi (Maturb., J.Dransf. & Mogea) 
W.J.Baker 0.53 2 3 I 1 

Calamus longipinna K.Schum. & Lauterb. 0.48 2 3 I, P 2 

Calamus pachypus W.J.Baker, Bayton, J.Dransf. 
& Maturb. 0.44 5 5 I 1 

Calamus prattianus Becc. 0.44 1 1 I 1 

Calamus retroflexus J.Dransf. & W.J.Baker 0.53 2 2 P 1 

Calamus schlechterianus Becc. 0.44 1 1 P 1 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Calamus tenuis Roxb. 0.48 1 1 I 1 

Calamus vestitus Becc. 0.29 4 7 I, P 3 

Calamus vitiensis Warb. ex Becc. 0.34 5 7 I, P 2 

Calamus warburgii K.Schum. 0.29 2 2 I, P 2 

Calamus zebrinus Becc. 0.29 6 8 I, P 4 

Calyptrocalyx albertisianus Becc. 0.29 1 1 P 1 

Calyptrocalyx amoenus Dowe & M.D.Ferrero 0.34 2 2 P 1 

Calyptrocalyx awa Dowe & M.D.Ferrero 0.34 1 1 I 1 

Calyptrocalyx elegans Becc. 0.34 3 3 P 1 

Calyptrocalyx merrillianus (Burret) Dowe & 
M.D.Ferrero 0.29 2 2 P 1 

Calyptrocalyx pachystachys Becc. 0.34 1 1 P 1 

Calyptrocalyx polyphyllus Becc. 0.29 1 1 P 1 

Calyptrocalyx yamutumene Dowe & M.D.Ferrero 0.34 1 1 P 1 

Caryota rumphiana Mart. 0.38 43 72 I, P 16 

Caryota urens L. 0.29 1 1 I 1 

Cocos nucifera L. 0.34 42 63 I, P 16 

Corypha utan Lam. 0.29 23 25 I, P 2 

Cyrtostachys excelsa Heatubun 0.29 2 2 I 1 

Cyrtostachys glauca H.E.Moore 0.15 1 1 P 1 

Cyrtostachys loriae Becc. 0.15 4 9 I, P, N 3 

Dransfieldia micrantha (Becc.) W.J.Baker & Zona 0.15 4 5 I 2 

Drymophloeus litigiosus (Becc.) H.E.Moore 0.15 1 2 I 1 

Drymophloeus oliviformis (Giseke) Mart. 0.15 3 4 I, P 2 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Heterospathe elata Scheff. 0.15 1 2 I 1 

Heterospathe elegans (Becc.) Becc. 0.15 1 1 P 1 

Heterospathe pulchra H.E.Moore 0.15 3 4 I 2 

Hydriastele biakensis W.J.Baker & Heatubun 0.15 2 5 I 2 

Hydriastele costata F.M.Bailey 0.15 4 6 I 3 

Hydriastele cylindrocarpa (Becc.) W.J.Baker & 
Loo 0.19 2 2 P 1 

Hydriastele dransfieldii (Hambali, Maturb., 
Wanggai & W.J.Baker) W.J.Baker & Loo 0.15 1 1 I 1 

Hydriastele flabellata (Becc.) W.J.Baker & Loo 0.19 2 3 I, P 1 

Hydriastele lurida (Becc.) W.J.Baker & Loo 0.15 2 3 I 1 

Hydriastele pinangoides (Becc.) W.J.Baker & Loo 0.15 4 4 I 2 

Hydriastele wendlandiana (F.Muell.) H.Wendl. & 
Drude 0.15 1 2 P 1 

Korthalsia zippelii Blume 0.15 8 11 I, P 4 

Licuala beccariana (K.Schum. & Lauterb.) 
Furtado 0.19 1 1 I 1 

Licuala crassiflora Barfod 0.15 4 4 P 1 

Licuala urciflora Barfod & Heatubun 0.15 1 1 I 1 

Linospadix albertisianus (Becc.) Burret 0.15 1 1 P 1 

Linospadix minor (W.Hill) Burret 0.15 1 1 P 1 

Livistona muelleri F.M.Bailey 0.15 1 1 P 1 

Manjekia maturbongsii (W.J.Baker & Heatubun) 
W.J.Baker & Heatubun 0.19 1 1 I 1 

Metroxylon sagu Rottb. 0.15 31 79 I, P 17 

Nypa fruticans Wurmb 0.15 10 16 I 4 

Orania disticha Burret 0.15 1 1 N 1 

Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Orania lauterbachiana Becc. 0.15 1 2 P 2 

Orania palindan (Blanco) Merr. 0.15 2 2 I 1 

Orania sylvicola (Griff.) H.E.Moore 0.15 3 3 N 1 

Orania zonae A.P.Keim & J.Dransf. 0.19 1 1 I 1 

Pigafetta filaris (Giseke) Becc. 0.15 10 17 I, P 7 

Pinanga rumphiana (Mart.) J.Dransf. & Govaerts 0.15 13 13 I, P 3 

Ptychococcus lepidotus H.E.Moore 0.15 3 4 P 2 

Ptychococcus paradoxus (Scheff.) Becc. 0.15 6 8 I, P 3 

Ptychosperma macarthurii (H.Wendl. ex 
H.J.Veitch) H.Wendl. ex Hook.f. 0.15 1 1 P 1 

Rhopaloblaste ceramica (Miq.) Burret 0.15 7 9 I, P 3 

Rhopaloblaste ledermanniana Becc. 0.15 5 10 I, P 3 

Salacca edulis Reinw. 0.15 1 1 I 1 

Saribus rotundifolius (Lam.) Blume 0.15 11 12 I, P 2 

Saribus surru (Dowe & Barfod) C.D.Bacon & 
W.J.Baker 0.15 1 1 P 1 

Saribus tothur (Dowe & Barfod) C.D.Bacon & 
W.J.Baker 0.15 5 7 P 2 

Sommieria leucophylla Becc. 0.15 5 5 I 2 

Wallaceodoxa raja-ampat Heatubun & W.J.Baker 0.15 2 3 I 2 

Lower montane forest      

Actinorhytis calapparia H.Wendl. & Drude 2.00 7 8 I 2 

Areca catechu L. 1.53 2 2 P 2 

Areca macrocalyx Zipp. ex Blume 1.28 6 9 I, P 4 

Areca novohibernica (Lauterb.) Becc. 1.35 1 1 N 1 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Heterospathe elata Scheff. 0.15 1 2 I 1 

Heterospathe elegans (Becc.) Becc. 0.15 1 1 P 1 

Heterospathe pulchra H.E.Moore 0.15 3 4 I 2 

Hydriastele biakensis W.J.Baker & Heatubun 0.15 2 5 I 2 

Hydriastele costata F.M.Bailey 0.15 4 6 I 3 

Hydriastele cylindrocarpa (Becc.) W.J.Baker & 
Loo 0.19 2 2 P 1 

Hydriastele dransfieldii (Hambali, Maturb., 
Wanggai & W.J.Baker) W.J.Baker & Loo 0.15 1 1 I 1 

Hydriastele flabellata (Becc.) W.J.Baker & Loo 0.19 2 3 I, P 1 

Hydriastele lurida (Becc.) W.J.Baker & Loo 0.15 2 3 I 1 

Hydriastele pinangoides (Becc.) W.J.Baker & Loo 0.15 4 4 I 2 

Hydriastele wendlandiana (F.Muell.) H.Wendl. & 
Drude 0.15 1 2 P 1 

Korthalsia zippelii Blume 0.15 8 11 I, P 4 

Licuala beccariana (K.Schum. & Lauterb.) 
Furtado 0.19 1 1 I 1 

Licuala crassiflora Barfod 0.15 4 4 P 1 

Licuala urciflora Barfod & Heatubun 0.15 1 1 I 1 

Linospadix albertisianus (Becc.) Burret 0.15 1 1 P 1 

Linospadix minor (W.Hill) Burret 0.15 1 1 P 1 

Livistona muelleri F.M.Bailey 0.15 1 1 P 1 

Manjekia maturbongsii (W.J.Baker & Heatubun) 
W.J.Baker & Heatubun 0.19 1 1 I 1 

Metroxylon sagu Rottb. 0.15 31 79 I, P 17 

Nypa fruticans Wurmb 0.15 10 16 I 4 

Orania disticha Burret 0.15 1 1 N 1 
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Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References
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Orania sylvicola (Griff.) H.E.Moore 0.15 3 3 N 1 

Orania zonae A.P.Keim & J.Dransf. 0.19 1 1 I 1 

Pigafetta filaris (Giseke) Becc. 0.15 10 17 I, P 7 

Pinanga rumphiana (Mart.) J.Dransf. & Govaerts 0.15 13 13 I, P 3 

Ptychococcus lepidotus H.E.Moore 0.15 3 4 P 2 

Ptychococcus paradoxus (Scheff.) Becc. 0.15 6 8 I, P 3 

Ptychosperma macarthurii (H.Wendl. ex 
H.J.Veitch) H.Wendl. ex Hook.f. 0.15 1 1 P 1 

Rhopaloblaste ceramica (Miq.) Burret 0.15 7 9 I, P 3 

Rhopaloblaste ledermanniana Becc. 0.15 5 10 I, P 3 

Salacca edulis Reinw. 0.15 1 1 I 1 

Saribus rotundifolius (Lam.) Blume 0.15 11 12 I, P 2 

Saribus surru (Dowe & Barfod) C.D.Bacon & 
W.J.Baker 0.15 1 1 P 1 

Saribus tothur (Dowe & Barfod) C.D.Bacon & 
W.J.Baker 0.15 5 7 P 2 

Sommieria leucophylla Becc. 0.15 5 5 I 2 

Wallaceodoxa raja-ampat Heatubun & W.J.Baker 0.15 2 3 I 2 

Lower montane forest      

Actinorhytis calapparia H.Wendl. & Drude 2.00 7 8 I 2 

Areca catechu L. 1.53 2 2 P 2 

Areca macrocalyx Zipp. ex Blume 1.28 6 9 I, P 4 

Areca novohibernica (Lauterb.) Becc. 1.35 1 1 N 1 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Arenga microcarpa Becc. 0.95 11 11 P 1 

Arenga pinnata (Wurmb) Merr. 1.11 35 37 I 1 

Calamus anomalus Burret 0.81 2 2 P 1 

Calamus aruensis Becc. 0.67 11 15 I, P 3 

Calamus eximius Becc. 0.63 1 1 P 1 

Calamus longipinna K.Schum. & Lauterb. 0.53 1 1 I 1 

Calamus oresbius W.J.Baker & J.Dransf. 0.58 4 4 P 1 

Calamus pachypus W.J.Baker, Bayton, J.Dransf. 
& Maturb. 0.58 5 6 I 2 

Calamus papuanus Becc. 0.58 1 1 I 1 

Calamus pintaudii W.J.Baker & J.Dransf. 0.48 3 3 P 1 

Calamus retroflexus J.Dransf. & W.J.Baker 0.48 2 2 P 1 

Calamus vestitus Becc. 0.48 3 4 P 1 

Calamus vitiensis Warb. ex Becc. 0.44 4 4 I 1 

Calamus zebrinus Becc. 0.44 4 5 I 1 

Calyptrocalyx albertisianus Becc. 0.44 1 1 P 1 

Calyptrocalyx elegans Becc. 0.34 3 3 P 1 

Calyptrocalyx lauterbachianus Warb. ex Becc. 0.34 2 4 P 2 

Calyptrocalyx merrillianus (Burret) Dowe & 
M.D.Ferrero 0.34 2 2 P 1 

Calyptrocalyx pachystachys Becc. 0.29 1 1 P 1 

Calyptrocalyx pauciflorus Becc. 0.29 1 1 P 1 

Calyptrocalyx polyphyllus Becc. 0.29 1 1 P 1 

Calyptrocalyx yamutumene Dowe & M.D.Ferrero 0.29 1 1 P 1 

Caryota no Becc. 0.29 1 1 I 1 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Caryota rumphiana Mart. 0.29 37 53 P 6 

Cocos nucifera L. 0.19 17 19 I, P 4 

Cyrtostachys loriae Becc. 0.19 1 1 P 1 

Heterospathe elegans (Becc.) Becc. 0.19 2 4 P 3 

Hydriastele costata F.M.Bailey 0.15 1 1 I 1 

Hydriastele cylindrocarpa (Becc.) W.J.Baker & 
Loo 0.15 2 2 P 1 

Hydriastele flabellata (Becc.) W.J.Baker & Loo 0.15 1 1 P 1 

Hydriastele gibbsiana (Becc.) W.J.Baker & Loo 0.15 2 2 I 1 

Hydriastele ledermanniana (Becc.) W.Baker & 
Loo 0.15 2 2 P 1 

Hydriastele longispatha (Becc.) W.J.Baker & Loo 0.15 4 5 P 2 

Hydriastele lurida (Becc.) W.J.Baker & Loo 0.15 1 1 P 1 

Hydriastele pinangoides (Becc.) W.J.Baker & Loo 0.15 4 6 I, P 3 

Hydriastele wendlandiana (F.Muell.) H.Wendl. & 
Drude 0.15 1 1 P 1 

Linospadix albertisianus (Becc.) Burret 0.15 1 1 P 1 

Metroxylon sagu Rottb. 0.15 19 47 I, P 8 

Orania lauterbachiana Becc. 0.15 1 1 P 1 

Pigafetta filaris (Giseke) Becc. 0.15 2 2 P 1 

Pinanga rumphiana (Mart.) J.Dransf. & Govaerts 0.15 11 11 P 1 

Ptychococcus lepidotus H.E.Moore 0.15 3 5 P 3 

Ptychococcus paradoxus (Scheff.) Becc. 0.15 4 4 I 1 

Rhopaloblaste ceramica (Miq.) Burret 0.15 4 4 I 1 

Rhopaloblaste ledermanniana Becc. 0.15 7 9 I, P 2 

Salacca edulis Reinw. 0.15 1 1 I 1 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Saribus surru (Dowe & Barfod) C.D.Bacon & 
W.J.Baker 0.15 9 11 P 2 

Rhopaloblaste ceramica (Miq.) Burret 0.15 4 4 I 1 

Rhopaloblaste ledermanniana Becc. 0.15 7 9 I, P 2 

Salacca edulis Reinw. 0.15 1 1 I 1 

Saribus surru (Dowe & Barfod) C.D.Bacon & 
W.J.Baker 0.15 9 11 P 2 

Mid montane forest      

Actinorhytis calapparia H.Wendl. & Drude 1.38 1 1 P 1 

Areca catechu L. 0.95 1 1 P 1 

Areca macrocalyx Zipp. ex Blume 0.96 7 7 P 3 

Arenga microcarpa Becc. 0.76 1 1 P 1 

Calamus aruensis Becc. 0.73 2 2 P 1 

Calamus fuscus Becc. 0.58 4 4 P 1 

Calamus oresbius W.J.Baker & J.Dransf. 0.58 4 4 P 1 

Calamus prattianus Becc. 0.44 9 10 I 2 

Calamus vestitus Becc. 0.34 1 2 P 1 

Calyptrocalyx albertisianus Becc. 0.29 1 1 P 1 

Calyptrocalyx lauterbachianus Warb. ex Becc. 0.29 1 2 P 1 

Caryota rumphiana Mart. 0.29 35 45 P 4 

Cocos nucifera L. 0.15 1 2 P 1 

Heterospathe elegans (Becc.) Becc. 0.15 3 3 P 2 

Heterospathe muelleriana (Becc.) Becc. 0.15 3 4 I, P 2 

Hydriastele ledermanniana (Becc.) W.Baker & 
Loo 0.15 1 1 P 1 

 

Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Hydriastele longispatha (Becc.) W.J.Baker & Loo 0.15 4 4 P 1 

Hydriastele pinangoides (Becc.) W.J.Baker & Loo 0.15 1 1 I 1 

Korthalsia zippelii Blume 0.15 2 2 P 1 

Linospadix albertisianus (Becc.) Burret 0.15 1 1 P 1 

Metroxylon sagu Rottb. 0.15 12 16 I, P 3 

Pinanga rumphiana (Mart.) J.Dransf. & Govaerts 0.15 11 11 P 1 

Ptychococcus lepidotus H.E.Moore 0.15 2 2 P 2 

Upper montane forest      

Metroxylon sagu Rottb. 0.96 12 13 I 1 

Ptychococcus lepidotus H.E.Moore 0.15 1 1 P 1 
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Table 5. Continuation. 
 

Species per habitat RI Palm 
uses 

Palm 
use-

reports 
Countries References

Hydriastele longispatha (Becc.) W.J.Baker & Loo 0.15 4 4 P 1 

Hydriastele pinangoides (Becc.) W.J.Baker & Loo 0.15 1 1 I 1 

Korthalsia zippelii Blume 0.15 2 2 P 1 

Linospadix albertisianus (Becc.) Burret 0.15 1 1 P 1 

Metroxylon sagu Rottb. 0.15 12 16 I, P 3 

Pinanga rumphiana (Mart.) J.Dransf. & Govaerts 0.15 11 11 P 1 

Ptychococcus lepidotus H.E.Moore 0.15 2 2 P 2 

Upper montane forest      

Metroxylon sagu Rottb. 0.96 12 13 I 1 

Ptychococcus lepidotus H.E.Moore 0.15 1 1 P 1 
  

Lowland tropical rainforest was the best studied habitat and had the greatest 
number of useful palm species for both countries. This may be explained by the habitat’s 
greater area in New Guinea and its higher palm diversity. By contrast, the absence of 
reports from upper montane forest and subalpine forest and alpine grasslands reflects 
the paucity of palms in these habitats, owing to less favourable climatic and edaphic 
conditions (Dransfield et al., 2000). This resembles patterns in South America, where 
useful palm diversity decreases with elevation (Macía et al., 2011). Furthermore, very 
few useful palm species were recorded in New Guinea’s lowland savannahs, possibly 
because of the habitat’s restricted extent, coupled with limited publications. 

Palm use patterns were relatively similar across habitats and countries, with 
Utensils and tools, Construction and Human food being the most frequently cited 
use categories. This indicates that palms are important for subsistence livelihoods in 
New Guinea. We see a similar pattern in tropical South America where the same use 
categories are the most frequently cited by indigenous (Macía et al., 2011; Jaimes et al., 
2018) and Afro-American communities (Cámara-Leret et al., 2016; Schneider et al., 
2017). All palm parts were recorded as having at least one ethnobotanical use, but the 
stem was the most used palm part. Many villagers still depend on raw materials from 
their surrounding forests, and our review indicates that palm stems play an important 
role in house construction, human food (sagu starch) and in the manufacturing of 
hunting utensils and domestic tools. Further research will be necessary to assess 
whether harvesting of stems follows sustainable management practices. In New 
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Guinea the leaves and fruits were found to be the second and third most utilised palm 
parts, which resembles the high importance of these plant parts in other tropical areas 
like north-western South America, where the fruits are the most utilised palm part 
(Macía et al., 2011). 

For medicinal uses, the fruits were the most frequently reported palm part in 
New Guinea, as is also the case in Madagascar (Gruca et al., 2016), Africa (Gruca et 
al., 2015) and tropical America (Sosnowska & Balslev, 2008). In north-western South 
America, the fruits were the second most frequently utilised palm part for medicinal 
uses (Paniagua-Zambrana et al., 2015). The stems and roots were the next most 
frequently used palm parts for medicine in New Guinea. These palm parts are also 
important in Africa, (Gruca et al., 2015), Madagascar (Gruca et al., 2016), and tropical 
America (Paniagua-Zambrana et al., 2015; Sosnowska & Balslev, 2008), suggesting 
that fruits, stems, and roots have a globally-important role in palm ethno-medicine. 

So far, only 5% of New Guinea’s indigenous groups have been cited in the palm 
ethnobotanical literature and those that have been studied had very few use-reports. 
Thus, the traditional palm knowledge of New Guinea’s inhabitants remains virtually 
unknown. This figure of 5% is substantially lower than the 50% of northwestern South 
America’s indigenous groups that have been reported in palm ethnobotanical studies 
(Macía et al., 2011). Most areas with previous studies on plant use by New Guinea’s 
indigenous groups will still require additional in-depth ethnobotanical research, 
because there are practically no monographic studies, and those that exist were based 
on few informants. 

Given the paucity of studies, the most important useful palm species in New 
Guinea may change when further research is conducted. To date, the most important 
wild palm species (according to the Relative Importance index) in lowland tropical 
rainforest, lower montane forest and mid montane forest is Actinorhytis calapparia 
which is frequently used as a betel nut substitute and for food and cosmetic purposes. 
Areca macrocalyx was also frequently recorded as a betel nut substitute, indicating the 
cultural importance of betel nut in New Guinea. Metroxylon sagu was predominately 
recorded as a staple food in the diet of local indigenous communities, with the 
consumption of starch from the stems being the most frequently recorded use. Despite 
Metroxylon sagu being a lowland species, its utilisation in the upper montane forest 
indicates that indigenous communities of the montane forest will harvest or buy sagu 
from lower elevations given its nutritional and cultural importance. The most useful 
palm species in mangrove forest was Nypa fruticans, from which a variety of palm parts 
are used for food. These species are large palms with wide distributions, suggesting 
that geographical range size and species’ traits may determine their usefulness to local 
communities, as has been shown in the American tropics (Cámara-Leret et al., 2017). 

Our quantitative ethnobotanical review indicates that palms are an important 
plant family for the indigenous inhabitants of New Guinea. Importantly, our 
synthesis highlights considerable biological, geographical, and cultural gaps in palm 
ethnobotanical research. Very few monographic studies on palm uses exist, and we 
recommend undertaking in-depth ethnobotanical surveys using standard protocols 
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(Cámara-Leret et al., 2012) with many more indigenous groups to attain a more 
complete picture of the multiplicity of palm uses in the region. Our review indicates 
that indigenous groups in the Asmat, Mamberamo and Waropen Regencies of ING 
have been the subject of no or limited ethnobotanical studies. Despite being relatively 
well known for their artistic wooden sculptures, the Asmat had no use-reports in the 
literature. Similarly, in PNG the East Sepik and Western Provinces had limited palm 
use documentation, even though ethnobotanical studies have been conducted there 
(Koch et al., 2015; Skingle, 1970; Ohtsuka et al., 1987). Future research will also be 
needed on palm ethno-medicine to identify potential taxa which could offer medicinal 
benefits, including identifying plants with anti-biotic properties which will become 
increasingly important given increasing anti-biotic resistance (Hossan et al., 2018). 
For ethno-medicinal studies, detailed accounts of use, preparation, administration 
and plant parts used should be documented where possible to aid pharmacological 
evaluation. 
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B. Herbarium specimens (Collector name and collection number):

1. Baker, W.J._410
2. Baker, W.J._421
3. Baker, W.J._431
4. Baker, W.J._432
5. Baker, W.J._436
6. Baker, W.J._566
7. Baker, W.J._567
8. Baker, W.J._569
9. Baker, W.J._570
10. Baker, W.J._572
11. Baker, W.J._573
12. Baker, W.J._574
13. Baker, W.J._579
14. Baker, W.J._582
15. Baker, W.J._591
16. Baker, W.J._611
17. Baker, W.J._612
18. Baker, W.J._613
19. Baker, W.J._622
20. Baker, W.J._627
21. Baker, W.J._631
22. Baker, W.J._632
23. Baker, W.J._633
24. Baker, W.J._634
25. Baker, W.J._643
26. Baker, W.J._646
27. Baker, W.J._647
28. Baker, W.J._970
29. Baker, W.J._1042
30. Baker, W.J._1043
31. Baker, W.J._1044
32. Baker, W.J._1045
33. Baker, W.J._1049
34. Baker, W.J._1062
35. Baker, W.J._1063
36. Baker, W.J._1064
37. Baker, W.J._1068
38. Baker, W.J._1099
39. Baker, W.J._1102
40. Baker, W.J._1128
41. Baker, W.J._1334
42. Baker, W.J._1368
43. Baker, W.J._1374
44. Baker, W.J._1379
45. Baker, W.J._1389
46. Banka, R._2000
47. Banka, R._2001
48. Banka, R._2002
49. Banka, R._2004
50. Banka, R._2005

51. Banka, R._2006
52. Banka, R._2009
53. Barfod, A.S._390
54. Barrow, S._120
55. Barrow, S._122
56. Barrow, S._124
57. Bofra, P._1382
58. Damborg, A._418
59. Dransfield, J._7543
60. Dransfield, J._7550
61. Dransfield, J._7575
62. Dransfield, J._7582
63. Dransfield, J._7587
64. Dransfield, J._7610
65. Essig, F.B._55023
66. Frodin, D.G._2604
67. Frodin, D.G._3154
68. Frodin, D.G._3190
69. Heatubun, C.D._85
70. Heatubun, C.D._87
71. Heatubun, C.D._91
72. Heatubun, C.D._92
73. Heatubun, C.D._93
74. Heatubun, C.D._97
75. Heatubun, C.D._100
76. Heatubun, C.D._110
77. Heatubun, C.D._123
78. Heatubun, C.D._128
79. Heatubun, C.D._137
80. Heatubun, C.D._192
81. Heatubun, C.D._406
82. Heatubun, C.D._408
83. Heatubun, C.D._410
84. Heatubun, C.D._415
85. Heatubun, C.D._416
86. Heatubun, C.D._417
87. Heatubun, C.D._418
88. Heatubun, C.D._426
89. Heatubun, C.D._531
90. Heatubun, C.D._532
91. Heatubun, C.D._533
92. Heatubun, C.D._538
93. Heatubun, C.D._570
94. Heatubun, C.D._746
95. Heatubun, C.D._747
96. Heatubun, C.D._767
97. Heatubun, C.D._776
98. Heatubun, C.D._796
99. Heatubun, C.D._798
100. Heatubun, C.D._799

101. Heatubun, C.D._869
102. Heatubun, C.D._870
103. Heatubun, C.D._871
104. Heatubun, C.D._876
105. Heatubun, C.D._969
106. Heatubun, C.D._1038
107. Heatubun, C.D._1339
108. Heatubun, C.D._1342
109. Keim, A.P._43
110. Maturbongs, R.A._282
111. Maturbongs, R.A._289
112. Maturbongs, R.A._301
113. Maturbongs, R.A._308
114. Maturbongs, R.A._501
115. Maturbongs, R.A._502
116. Maturbongs, R.A._641
117. Maturbongs, R.A._662
118. Milliken, W._1193
119. Milliken, W._1423
120. Milliken, W._1434
121. Milliken, W._1435
122. Milliken, W._1469
123. Milliken, W._1544
124. Morren, G._223
125. Morren, G._2911
126. Morren, G._2941
127. Morren, G._2945
128. Morren, G._2962
129. Morren, G._3041
130. Morren, G._3047
131. Morren, G._3049
132. Morren, G._3059
133. Poudyal_54
134. Sagisolo, M._680
135. Schodde, R._2248
136. Simbiak, V.I._138
137. Zieck, J.F.U._36175
138. Zieck, J.F.U._36182
139. Zieck, J.F.U._36215
140. Zieck, J.F.U._36525


