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ABSTRACT: Fehi bananas are a Pacific Islands and eastern Indonesian assemblage 
of parthenocarpic diploid and triploid cultivars in Musa series Australimusa. Fehi 
cultivars were derived principally from M. maclayi, M. lolodensis and M. bukensis s.l. 
and related entities. Eleven Fehi cultivar groups comprising morphologically similar 
cultivars are described, along with naturalised forms from eastern Polynesia. Fehi 
cultivars have been referred to particular species such as M. troglodytarum and 
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M. fehi, but further genetic research is needed to ascertain how human-selected 
cultivars are interrelated and derived from any particular species. 

Keywords: Australimusa biogeography, Callimusa, crop wild relatives, Fehi bananas, 
Micronesia, Polynesia, Makira Island (Solomon Islands), Tahiti, historical linguistics 
of Fehi, Fehi origins and dispersals

DEDICATION

This paper is dedicated to the Pacific Islanders who selected and maintained Fehi 
cultivars and the intrepid voyagers who sailed throughout the Pacific carrying and 
dispersing Fehi and many other crops; to Dr Richard Markham (1956–) for his 
inspirational leadership of the International Network for the Improvement of Banana 
and Plantain (INIBAP) (2003–2008) and as Pacific Crops research programme 
manager at the Australian Centre for International Agricultural Research (ACIAR) 
(2010–2019); and to the late Dr Lois Englberger (1949–2011) for her passionate 
human nutritional work in the northern Pacific, promoting the conservation and use 
of Karat and other Fehi bananas.

The worldwide familiarity with bananas conceals an ancient and complex 
history in the Asia-Pacific region, home to a rich profusion of types never 
seen by most consumers. The biogeographical, taxonomic and cultural 
histories of bananas are the subject of a huge literature that is increasingly 
specialised, drawing on rapidly advancing biomolecular methods as well as 
new insights from other fields such as archaeobotany and linguistics. This 
interdisciplinary research, crucial to the conservation and improvement 
of the world banana crop, has a long history. Its emerging consensus is 
rewriting earlier, oversimplified outlines of the botanical and cultural origins 
of cultivated bananas, revealing ever greater complexity (e.g., Cenci et al. 
2021; Christelová et al. 2017; Fu et al. 2022; Perrier, De Langhe, et al. 2011; 
Perrier, Jenny, et al. 2019; Sardos, Breton, et al. 2021).

This paper focuses on one iconic Pacific type of banana, the Fehi banana. 
While bananas all belong to the genus Musa, Fehi bananas are botanically 
distinct. They were domesticated from wild ancestors belonging to series 
Australimusa (Cheesman) Simmonds (sect. Callimusa), while most cultivated 
bananas, including the commercial Cavendish, were domesticated from sect. 
Musa species1 (all notes are provided as on-line supplementary information 
at https://thepolynesiansociety.org/thomson_etal_SI.pdf). Species and 
cultivars within series Australimusa are genomically different from sect. 
Musa species (Janssens et al. 2016; Simmonds and Weatherup 1990) and are 
represented by M. textilis Née (T genome). Both M. textilis—the fibre crop 
abacá ‘Manila hemp’—and Fehi bananas have received far less attention 
than the commercially important bananas of sect. Musa grown for fruit.
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In the literature cited above, Fehi are hardly mentioned, yet their 
biological and cultural histories, including pathways to domestication 
and subsequent spread by people in the Pacific, are entangled with the 
other Pacific bananas. We include new data from recent collections and 
reassess the origins and spread of Fehi cultivars throughout the region. 
We hope that our attention to this neglected group will stimulate further 
research, especially much-needed comprehensive genetic, cytological and 
morphological assessments.

Bananas, including Fehi types, are believed to have been carried by Lapita 
colonists from the western Pacific into Remote Oceania, during the initial 
colonisation of Polynesia around 3000–2800 BP (Barrau 1959: 49; Kirch 
1997: 205, 218; Kirch and Green 2001: 122–25). Kennedy (2008) pointed 
out that the generalised inclusion of bananas as part of the foundation of 
Polynesian agriculture oversimplifies the botanical complexity of multiple, 
distinctive lineages of Pacific banana cultivars, including, but not limited 
to, Fehi bananas, a complexity that is poorly reflected in a literature full 
of terminological confusions. She reviewed new evidence of the multiple 
biogeographical origins of Pacific bananas, which strongly suggests 
similarly complex dispersal pathways. The linguistic evidence summarised 
by Kirch and Green (2001: 123) distinguishes Oceanic cultivated bananas 
as Fehi and the rest (i.e., series Australimusa and sect. Musa, respectively). 
This distinction has frequently given rise to the mistaken assumptions that 
only Fehi bananas derive from wild species indigenous to the New Guinea 
region, that the sect. Musa cultivars were introduced from the west and that 
reconstructed terminologies will reflect this. But, since this simplification 
of the New Guinea–region bananas is no longer tenable, more detailed 
evidence is needed to facilitate reconstruction of the terminologies of early 
Lapita times. Despite much speculation, it is not known precisely which 
cultivars were locally available, nor which might have been imported 
by Austronesian-speaking colonists (Kennedy 2009a; Ross 2008).2 The 
definition, chronology and distribution of Lapita sites continue to be refined 
and debated (Bedford et al. 2019). Other Pacific staple crops, notably 
breadfruit (Artocarpus spp.), sweet potato (Ipomoea batatas (L.) Lam.), taro 
(Araceae spp.) and yams (Dioscorea spp.), have presented similar problems 
of rationalising terminological and biogeographical data, as documented in 
a considerable body of literature (Ballard et al. 2005; Kennedy and Clarke 
2004: 27–29; Langdon 1989; Lebot 1999; Matthews 2014; Ross 2008; Yen 
1974b, 1993; Zerega et al. 2006). 

The Fehi bananas, sometimes referred to as M. troglodytarum L. or 
M. fehi Bertero ex Vieill.,3 represent a distinctive Pacific Islands, New 
Guinean and eastern Indonesian assemblage of cultivars in Musa L. series 
Australimusa (Daniells and Janssens 2021; Kagy et al. 2016: 8; Kennedy 
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2008, 2009a; Sharrock 2001; Simmonds 1959: 65–75). Häkkinen (2013) 
formalised reduction of genus Musa taxa into two sections, viz. sect. 
Musa (including Baker’s subgenera Eumusa and Rhodochlamys) and sect. 
Callimusa Cheesman (including sect. Australimusa Cheesman and sect. 
Ingentimusa Argent (Baker 1893; Cheesman 1947, Argent 1976). Recent 
phylogenetic analyses strongly support two clades (Burgos-Hernández 
et al. 2019; Fu et al. 2022; Janssens et al. 2016). We have used the term 
series to distinguish Australimusa cultivars and their assumed progenitors, 
following Simmonds’s (1959: 52; 1962: 101) usage. This monophyletic 
easterly distributed clade is characterised by a unique set of morphological 
characters (Daniells and Janssens 2021).

Series Australimusa bananas are characterised by more or less erect 
bunches of seedless edible fruits; starchy yellow-orange, sometimes greenish-
tinged, pulp rich in carotene precursors; and typically a red-purple sap exudate 
from the cut pseudostem (MacDaniels 1947; Simmonds 1959: 65). Members 
of the group have a complex and unsatisfactory taxonomic history including 
the naming of dubious, incompletely described and/or conspecific “species”,4 
and misapplication of their names (Cheesman 1949; Häkkinen et al. 2012; 
MacDaniels 1947: 15–23; Sagot 1893: 222; Simmonds 1959: 66). From the 
start of European taxonomic work, there has been confusion, because the 
bananas described by Linnaeus as M. troglodytarum included two entities 
now referred to different sections of the genus. Musa troglodytarum has since 
been lectotypified so as to be based on Rumphius’s M. uranoscopus of 1747 
and also referred to sect. Callimusa (Merrill 1917: 150).

Musa troglodytarum is a cultivated banana from Ambon, Buru, Haruku, 
Kei Besar, Saparua and Seram in Maluku Province, eastern Indonesia 
(MacDaniels 1947: 16), where it is known locally as tongkat langit pendek, 
tongkat langit kecil and telo mata lala (Hermanto et al. 2014: 5, 12). 
Rumphius (1747: 137) described it as having flattened, brown seeds in five 
or six longitudinal rows. These seeds are vestigial and non-viable according 
to our observations and a report in MacDaniels (1947: 16), both in accord 
with its triploid status (Hermanto et al. 2014: 5; flow cytometry analysis at 
the International Banana Genotyping Centre in the Czech Republic). Musa 
troglodytarum is morphologically distinct from the New Caledonian M. fehi 
Bertero ex Vieill.,5 with which it has often been merged (MacDaniels 1947: 
16–18). A stark difference is in the male inflorescence: the male peduncle 
of M. troglodytarum—based on Rumphius’s M. uranoscopus—is pendent 
(Rumphius 1747: t. 61) and the male bud (or bell) is green, smooth and 
narrow, and up to 30 cm long (Rumphius 1747: 137), while the male 
peduncle of M. fehi is erect (Vieillard 1862: 45) and short with few (6–12) 
acuminate, spreading, cream to pale whitish-green bracts (and closely 
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resembling M. troglodytarum var. acutaebracteata of MacDaniels 1947: 
21). Musa troglodytarum has several morphological resemblances to the 
wild M. lolodensis Cheesman, from eastern Indonesia and New Guinea, 
making the latter a candidate ancestor of the cultigen.

Fehi bananas include both diploid and triploid cultivars6 (Sardos, 
Christelová, et al. 2018) with 2n = 20 and 3n = 30, but few cultivars have 
been examined for their ploidy level. Accordingly, there is a need for the 
ploidy levels of more Fehi cultivars to be assessed, through flow cytometry 
and direct chromosome counts. By comparison with the more widespread, 
commercially important cultivars of sect. Musa, the Fehi cultivars and their 
relationships to wild relatives have been given relatively little attention in 
molecular studies (Christelová et al. 2017; Čížková et al. 2015; Davey et al. 
2013; Fu et al. 2022; Jarret et al. 1992; Kennedy 2008; Sharrock 2001). 
The nearest relatives of Fehi cultivars appear to be a group of Papuasian 
and Australasian Musa species: M. bukensis Argent (Fig. 1)—possibly 
including undescribed entities such as awawe (Makira), ba‘u lalao and ba‘u 
kokofio (Malaita) (Fig. 2), M. fehi, M. jackeyi W.Hill, M. johnsii Argent, 
M. lolodensis, M. maclayi F.Muell. ex Mikl.-Maclay7 (Fig. 3) and M. peekelii 
Lauterb: indeed, several of these species have previously been suggested as 
likely contributors to Fehi/M. troglodytarum (Jarret et al. 1992; Ploetz et al. 
2007: 3; Sharrock 2001; Simmonds 1956: 485). Simmonds (1962) considered 
some of these species, and their subspecies, as rapidly evolving because of 
the lack of effective genetic isolating mechanisms, but often manifesting 
as morphologically distinguishable geographical variants. Argent (1976: 
96) reported that variation in M. maclayi was much greater in the eastern 
part of its range and suggested that some populations on Bougainville had 
introgressed with another unknown species. This “unknown” species may 
be M. bukensis, or other possibly undescribed species in series Australimusa 
recorded from the central and eastern Solomon Islands by Daniells (2007) and 
Sachter-Smith (2011). Fu et al. (2022) suggest that the series Australimusa 
species constitute a very recent radiation associated with New Guinea 
orogeny. Notably, while their sample of these species is more comprehensive 
than earlier studies, they nevertheless comment that incomplete taxonomic 
and gene sampling of genus Musa remains a barrier to full understanding.

Fehi bananas were first domesticated in Papuasia (Kagy et al. 2016; 
Kennedy 2008, 2009b; Simmonds 1956; Smith 1979: 186) with secondary 
centres of domestication and selection in Micronesia and Tahiti. It is here 
considered that most reports of wild, fertile “M. troglodytarum” in the 
southwestern Pacific (Papua New Guinea and Solomon Islands) refer to 
M. maclayi, which produces irregular compressed seeds 6–9 mm across 
(De Langhe 2009: 273; Mueller 1885: 355). This includes the wild fertile 
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Figure 1. Musa bukensis (Australimusa), Autonomous Region of Bougainville 
(Photo: Gabriel Sachter-Smith). Inset: Cut pseudostem showing purple 
sap exudate.

forms of Fehi from Boana, near Morobe (Papua New Guinea) reported by 
MacDaniels (1947: 40 & t. 10B—image provided by Mary Strong Clemens 
(1873–1968)), which match typical M. maclayi. Fertile variants of Fehi from 
near Farino and Canala in the interior of Grande Terre, New Caledonia, 
appear to be referable to M. fehi Bertero ex Vieill. sensu stricto.8
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Figure 2. Musa aff. bukensis (Australimusa). 2a: Awawe, Makira, Solomon 
Islands (Photo: Jeff Daniells). 2b: Ba‘u lalao, East Kwaio, Malaita, 
Solomon Islands (Photo: Gabriel Sachter-Smith). 2c. Ba‘u kokofio, East 
Kwaio, Malaita, Solomon Islands (Photo: Gabriel Sachter-Smith).

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.
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Figure 3. Musa maclayi subsp. maclayi var. maclayi, Morobe, Papua New Guinea. 
3a: Variation in mature bunch (infructescence). 3b: Close-up of fruits. 
3c: Longitudinally cut fruit showing seeds. Photos by Axel Poulsen.

3a 3c

3b

IMPORTANCE OF FEHI IN POLYNESIA AND BEYOND

Fehi are cultivated on volcanic high islands and are poorly adapted to 
low-lying atolls. However, they are grown on the raised coralline island of 
Niue, and possibly also occur on the Federated States of Micronesia atolls 
of Mokil and Nukuoro (Caroline Polynesian Outlier), where the local name 
has been borrowed from Pohnpei (Ken Regh, pers. comm., 2021). In many 
Pacific islands, cultivars of Fehi have traditionally been important sources 
of human food, as well as providing dyes and fibres for weaving; like most 
bananas, many parts of Fehi plants are useful (Kennedy 2009b; Kepler and 
Rust 2011: 259–60). In Tahiti, they became an important, if not the principal, 
staple food, being a major source of carbohydrate (Cuzent 1857; Henry 1928: 
33; MacDaniels 1947: 5–6; Simmonds 1959: 70–71). In prehistoric times, 
Fehi (Tahitian fē‘ī) cultivars were mostly planted at > 500–800 m elevation 
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with many small gulches named peho fei and Vallée à fei ‘fē‘ī valley’ on 
the land register [https://www.tefenua.gov.pf/]. Nowadays, most fē‘ī fruits 
sold in Tahitian markets come from lowland plantations, although long-lived 
relicts of earlier plantings and naturalised fē‘ī survive in difficult-to-access 
uplands and provide fē‘ī hunters with fruit. Many fē‘ī bunches are left to 
go to waste and/or are consumed by feral pigs.

In other parts of Polynesia, Fehi were less important as human food, with a 
much smaller number of cultivars recorded and traditionally exchanged. Fehi 
cultivars were grown and variously used for food, fibre, dyes and medicines in 
the Cook Islands (Sardos, Sachter-Smith, Ghanem, et al. 2019; Wilder 1931: 
33), Hawai‘i (Kepler and Rust 2011: 252–54; MacDaniels 1947: 44–45), the 
Marquesas (Jouan 1865: 45), Niue (Yuncker 1943: 37–39), Sāmoa (Whistler 
1984: 481; 2000: 198) and Wallis & Futuna (Kirch 1978: 166) and on several 
Polynesian outliers including Rennell and Bellona (Elbert 1975). Fehi were 
of considerable cultural significance in Rotuma (McClatchey et al. 2000: 
354; Harieta Bennett, pers. comm., 17 February 2021). 

Fehi cultivars appear to have been rather sparingly used for human food in 
most parts of Melanesia, including Papua New Guinea (Kennedy and Clarke 
2004: 24, tables 9 & 10; Sardos, Paofa, et al. 2019), Bougainville (Sardos, 
Breton, et al. 2018), Vanuatu (Walter and Sam 2002: 42), New Caledonia 
(Kagy 1998; Vieillard 1862: 45) and Fiji (Dodds 1946 as M. fehi; Seemann 
1865: 29 as M. uranoscopus; Smith 1979: 186). An exception is Makira (San 
Cristobal), Solomon Islands—a notable repository of Fehi diversity—with 
at least nine cultivars still being grown (Daniells 2007; Daniells, Englberger 
and Lorens 2011; Daniells, Sachter-Smith and Taylor 2016; Englberger, 
Lyons, et al. 2010; Sachter-Smith 2011). Fehi are relatively common and 
remain important local food sources in Makira, but, even though they are 
found throughout the main Solomon Islands, they are less favoured as food 
than are bananas in sect. Musa (Yen 1974a: 257). 

Apart from Fehi, another distinctive set of Pacific bananas (sect. Musa 
genome AAB),9 including Maoli and Pōpō‘ulu sub-groups, likely originated 
in the New Guinea region (Carreel et al. 2002; Daniells 1990, 1995; Lebot 
et al. 1993; Lebot 1999). They were ancient introductions to New Caledonia, 
where they have great cultural significance in Kanak society (Kagy and 
Carreel 2004; Kagy et al. 2016). Fehi bananas also feature prominently in 
New Caledonian myths and legends, and have special cultural significance in 
the northeast and east (around Canala) of Grande Terre, as well as on Maré, 
Loyalty Islands: it was believed that as Fehi were originally found in the 
forest they could be the origin of all bananas in New Caledonia (Kagy 1998). 
Fehi have deep symbolic value as the red/purple sap is believed to be the 
blood of the ancestors, including in Fiji (see p. 296), and accordingly they are 
sometimes planted around houses for protection. The symbolism, practices 
and taboos depend on the clan, and associated Fehi creation myths. Red or 
black colours are always associated with ancestors, but sometimes with evil 
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spirits, as in Paimboas/Ouégoa in the northeast of New Caledonia. Fehi are 
often subject to cultural taboos, including prohibitions on the planting and 
movement of suckers and on the eating of fruits, with consumption on Maré 
permitted only during famines (Kagy 1998).

In the Federated States of Micronesia (Chuuk, Kosrae, Pohnpei and 
Yap) Fehi bananas were vital traditional sources of nutrition, for example 
as an important infant food, while in Pohnpei they were used for traditional 
offerings to high chiefs (Daniells, Englberger and Lorens 2004; Englberger, 
Daniells, et al. 2018; Englberger, Darnton-Hill, et al. 2003). Ironically their 
consumption declined in some places on Pohnpei, where ill health was 
spuriously linked to Fehi’s effect of turning urine orange-red—the latter being 
an indication that excess provitamin A compounds were being excreted—
in communities where there was chronic vitamin A deficiency. This was 
addressed in the early 2000s by the Pohnpei Island Food Community, Dr Lois 
Englberger and Federated States of Micronesia governments, culminating 
in Karat being declared the State Banana of Pohnpei on 19 October 2005.

In eastern Indonesia, at least four Fehi cultivars—known locally as pisang 
tongkat langit—are used for food (Rumphius 1747: 137, 139, t. 61; Rant 
1934), and have been moved and cultivated as far west as Mount Galunggung 
in West Java (Dwivany et al. 2020).

CLASSIFICATION OF FEHI BANANAS

Fehi bananas are a diverse assemblage of cultivars, morphologically and 
biochemically linked by their erect fruit bunches,10 red-purple sap exudates 
and fruits with bright yellow-orange pulp, rich in provitamin A. In order to 
account for these traits we consider that the majority of Fehi cultivars have 
a member of the M. maclayi complex as the source of at least one of the 
parental species, as was posited by Simmonds (1956: 485) and De Langhe 
et al. (2009: 169). In other words, Fehi cultivars are considered as mainly 
comprising a set of selected parthenocarpic clones of M. maclayi s.l.11 and 
their hybrids with other Musa species.

Kepler (2011) determined that major morphological variations among 
Fehi bananas enable provisional division into nine subgroups. Since 2011, 
additional banana-collecting expeditions in the South Pacific Islands (e.g., 
Sardos, Breton, et al. 2018; Sardos, Sachter-Smith, Ghanem, et al. 2019; 
Sardos, Sachter-Smith, Shandil, et al. 2019; Sardos, Paofa, et al. 2019), 
unpublished genetic and cytological studies and our research for this paper 
have enabled these subgroups to be revised,12 as elaborated in the following 
descriptions. Using the International Code of Nomenclature for Cultivated 
Plants, we employ the term cultivar group, rather than subgroup, to aggregate 
morphologically similar and putatively related cultivars in 11 cultivar groups, 
a naturalised or wild, seeded group being the 12th, as described below and 
illustrated in Figs 4–15.
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Figure 4. Fehi cultivar group ‘Aiori. 4a: Toraka fagufagu, Makira, Solomon Islands 
(Photo: Jeff Daniells). 4b: ‘Aiori, Hawai‘i, USA (Photo: Forest and Kim 
Starr). 4c: ‘Aiori piripiri, Tahiti, French Polynesia (Photo: Maurice 
Wong). 4d: ‘Aiori varavara, Nuku Hiva, Marquesas, French Polynesia 
(Photo: Jean-François Butaud). 4e: Limot, Buka Island, AR Bougainville 
(Photo: Gabriel Sachter-Smith). 4f. Säe, Rotuma (Photo: John Bennett).

Diploid Cultivar Groups13

1. ‘Aiori 14

Ploidy: Diploid. 
Pseudostem: 4.5–5.5 m tall,15 slightly swollen near base, slender (25–35 cm 
⌀ near base) then slightly tapering, green without with magenta underlayers, 
weathering grey-tan or light pinkish-brown, peeling near base, glazed black 
at base (to 0.6–0.1 m).

4a

4d

4b

4e

4c

4f
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Inflorescence: Male peduncle erect, short approx. 30 cm long; inflorescence 
bracts lanceolate, deciduous; typically < 10–25 bract scars, ± terminal, 
bulbous organ (greenish-yellow with greyish cap).
Infructescence: Bunch elongated/rounded trapezoidal, with 6–12 hands. 
Fruits (20–) 40–60 (–90) per bunch ± compact/tight, but more open in 
‘aiori mā‘a āteatea, ‘aiori mā‘a varavara, toraka parao. Fruits typically 
≤ 12–15 cm long × 4–6 cm ⌀ (up to 18 cm long × 7 cm ⌀ in basal fruits), 
pedicellate (pedicel ± 4–5 cm long), 3- to 5-angled, ± rounded near apex; 
style persistent (with curly spent matchstick appearance), apical fruits with 
persistent beak formed from united flower parts, pericarp yellow-green 
turning yellow to orange-red with linear-tessellated brownish cracks at 
maturity, then black and coppery red; ± persistent style (deciduous or short 
to approx.  5 mm long, curly). Infrequently with viable seeds.
Cultivars/distribution: Lolu, wore (West New Britain Province, Papua New 
Guinea), limot, poso-olohi (Buka, Bougainville), toraka parao, toraka 
fagufagu (Makira, Solomon Islands), soaqa (Fiji), säe (Rotuma, Fiji), 
ausulasula (Sāmoa), hulahula (Niue), ‘aiori (ten cultivars, Tahiti, French 
Polynesia), ‘ārutu (Tahiti, French Polynesia).

2. Baubaunio

Ploidy: Diploid.
Pseudostem: 4–5.5 m tall, stout at base (40–45 cm ⌀), tapering to 30 cm ⌀ 
(ha‘a, djan) to 6–8 m tall (e.g., ‘ā‘ata, rūreva, toro a‘ia‘i); purplish-black 
at base, grey or greyish-brown in middle, and green apically.
Inflorescence: Male peduncle erect, short. Bracts sharply pointed, green 
without and cream to pale green within, 6–12 evident in unopened bud, not 
evenly distributed, deciduous; at maturity the male peduncle reduced to 
very short, scarred stem (10–15 bract scars), ± few floral remains—truncate, 
greenish-yellow bulbous stub(s) with a grey-black cap.
Infructescence: Roughly triangular, ± open arrangement of fruits in 8–10 
hands; 35–40 (–60) fruits per bunch, largest fruits proximal 15–25 cm long 
× 3.5–4.7 (–5.5 cm) ⌀, ± strongly angular to cylindrical (at full maturity), 
fruits allantoid, ± narrowing towards apex with apices curving upwards. 
Fruits ± sessile or very shortly pedicellate (pedicel 2–4 mm). Infrequently 
with viable seeds.
Cultivars/distribution: Toraka baubaunio (Makira, Solomon Islands), djan 
(Grande Terre, New Caledonia), ‘ā‘ata, toro a‘ia‘i, ha‘a, mahani, rūreva 
(Society Islands, French Polynesia).
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3. Bonubonu

Ploidy: Unknown (presumed diploid).
Pseudostem: 5–6 m tall, slender (15–20 cm ⌀ near base), uniformly tapering; 
black at base, then mid-dark green, weathering greyish-tan above.

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.

Figure 5. Fehi cultivar group Baubaunio. 5a: Toraka baubaunio, Makira, 
Solomon Islands (Photo: Lois Englberger). 5b: ‘Utū tūroa, Rarotonga, 
Cook Islands (Photo: Gabriel Sachter-Smith). 5c: Mahani, Tahiti, 
French Polynesia (Photo: Maurice Wong).

Figure 6. Fehi cultivar group Bonubonu. 6a: Toraka bonubonu, Makira, Solomon 
Islands (Photo: Jeff Daniells). 6b: ‘U‘ururu, Tahiti, French Polynesia 
(Photo: Maurice Wong). 6c: ‘U‘ururu, Lavatubes, Tahiti, French 
Polynesia (Photo: Jean-François Butaud).

5a

6a

5b

6b

5c

6c
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Inflorescence: Male peduncle erect, short (< 30 cm). Bracts sharply pointed, 
cream to pale green, deciduous; at maturity male peduncle reduced to very 
short, scarred stem (3–9 bract scars) ± few floral remains—truncate bulbous 
stubs (greenish-yellow with grey-black cap).
Infructescence: Bunch cylindrical to narrowly triangular, small- to medium-
sized, open to compact, 25–45 to 100–130 fruits (fewer in pūputa); fruits 
ovoid, ± slightly angled, 7.5–12 cm long × 4–6 cm ⌀ (smaller near apex 
in ‘u‘ururu), shortly pedicellate approx. 1 cm long, dark orange pericarp 
± brownish markings; deep yellow flesh. Old pistils present on near-mature 
fruits as tiny protruding nipples or resembling curly spent matchsticks, but 
absent in mature and over-mature fruits.
Cultivars/distribution: Toraka bonubonu (Solomon Islands), VUT151 
(Vanuatu), pūputa (Niue, Sāmoa), ‘u‘ururu (Tahiti, French Polynesia).

4. Kourai 

Ploidy: Diploid.
Pseudostem: 4–5 m tall, rather slender (approx. 20 cm ⌀ near base) and 
gently tapering; dark green, weathering pale whitish-brown or yellow-
orange brown.
Inflorescence: Male peduncle erect, short (< 30 cm long); bracts lanceolate, 
cream but ageing brown; 12–15 bract scars.
Infructescence: Bunch broadly top-shaped. Fruits ± open arrangement of 
15–25 fruits, with tendency to fall off easily at maturity; hands 3–6; proximal 

Figure 7. Fehi cultivar group Kourai. 7a: Kourai, Solomon Islands (Photo: Gabriel 
Sachter-Smith). 7b: Torres, Vanua Lava, Vanuatu (Photo: Fabien Cormier). 
7c: Toraka gatagata, Solomon Islands (Photo: Gabriel Sachter-Smith).

7a 7b 7c
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fruits largest 15–25 (–30) cm long × 3.5–4.7 cm ⌀, ± strongly angular to 
cylindrical (at maturity), basal fruits ± apices curving upwards or straight, 
± sessile or shortly pedicellate (pedicel 2–4 mm long). 
Cultivars/distribution: ?Kateen (Manus Island, Papua New Guinea), ?utafan 
(New Ireland, Papua New Guinea), kourai (Bougainville), toraka gatagata 
(Makira, Solomon Islands), hoaka/hereibuero, ota and ota 2, sawak, sokamé, 
Torres (Torba Province, Vanuatu), ‘oe‘oe (Tahiti, French Polynesia).

5. Menei

Ploidy: Diploid.
Pseudostem: 4.5–5 m, moderately stout, approx. 40 cm ⌀ at base, tapering 
strongly and uniformly to apex; green, weathering light greyish-brown.
Inflorescence: Male peduncle erect, stout, short ≤ 25 cm long, bracts 
deciduous, absent at maturity or with 1 or 2 floral remains on < 15–20 cm 
scarred stem.
Infructescence: Bunch obturbinate of 7–9 hands and 35–45 (–70) fruits, 
allantoid, angular, in rather open arrangement, 20–25 cm long × 6–7 cm ⌀, 
subsessile to shortly pedicellate, yellow turning coppery brown at maturity 
with yellow edges.
Cultivars/distribution: Menei (Manus Island, Papua New Guinea), tongkat 
langit (Ambon, Seram and Java, Indonesia).

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.

Figure 8. Fehi cultivar group Menei. 8a: Menei, South Johnstone Research Station, 
north Queensland, Australia (cultivated, ex Manus Island, PNG) (Photo: 
Jeff Daniells). 8b: Tongkat langit, Panjang, Seram, eastern Indonesia 
(Photo: Adriana Hiariej).

8a 8b
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6. Naturalised

Ploidy: Diploid.
Pseudostem: 2–4.5 m tall, ± slender, slightly swollen near base, green 
without, with magenta underlayers, weathering grey-tan; shiny black at 
base (for 0.6–0.9 m).
Inflorescence: Male peduncle erect, stout, short. Bracts sharply pointed, 
deciduous.
Infructescence: Bunch irregularly shaped, generally < 20 variable shaped 
fruits which resemble cultivars in the ‘Aiori group. Variably seeded 
depending on environmental factors, fruits ± filled with well-developed, 
viable seeds approx. 3 mm diameter.

Figure 9. Naturalised or wild fē‘ī. 9a: Fē‘ī in Upper Punahitahi Valley, South Tekou, 
Fatu Hiva, Marquesas, French Polynesia. 9b: Naturalised or wild fē‘ī 
near Viriviriterai, Tahiti, French Polynesia. Photos: Jean-François Butaud.

9b

9a
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Cultivars/distribution: Variants ± seeded found wild or naturalised in high 
elevation locations in French Polynesia: Marquesas (huetū kakano on Nuku 
Hiva; huetū popoi, fio, ‘oma‘o, nafa on Fatu Hiva), Tahiti (fē‘ī ‘iri‘iri) 
and Ra‘iātea (fē‘ī ‘ōfa‘i). Further field, propagation/seed viability, genetic 
and cytogenic research may indicate that these wild, seeded populations 
constitute environmental (high-elevation) variants of the ‘Aiori group.

7. Tāti‘a

Ploidy: Diploid.
Pseudostem: 5–7 m, 50–60 cm ⌀ at base, green-black at base weathering to 
pale grey-brown.
Inflorescence: Male peduncle ± pendulous, 1–2 m long. Bracts blunt or 
rounded at tip, ≥ 30, evenly imbricate in large, green, broad-lanceolate bud; 
mature bracts drying light brown, persistent, but may be weathered off near 
the base of the peduncle.
Infructescence: Bunch cylindrical, with 12–15 hands and comprising 
100–150 tightly packed fruits, angular, scarcely tapering, 14–19 cm long × 
4–6 cm ⌀, apical ones less angular and not tapered; pericarp bright coppery 
orange, cracks few or absent.
Cultivars/distribution: Unnamed/“Mt. Popomanaseu” (Solomon Islands), tāti‘a, 
‘āfara tārere (Tahiti, French Polynesia), vē‘ī o‘oka, ‘ūatū pīvai (Cook Islands). 
(?Parthenocarpic selections of ba‘u lalao or ba‘u kokofio from East Kwalo, 
Makira, Solomon Islands.16)

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.

Figure 10. Fehi cultivar group Tāti‘a. 10a: Tāti‘a, Tahiti, French Polynesia 
(Photo: Quito Braun-Ortego). 10b: ‘Āfara tārere, Tahiti, French 
Polynesia (Photo: Maurice Wong).

10a 10b
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Triploid Cultivar Groups
8. Rimina

Ploidy: Triploid.
Pseudostem: 6–7 m tall, medium-slender; younger stems dark maroon near 
base and dark green above, older stems green, ageing to greyish-brownish 
near base.
Inflorescence: Male inflorescence erect, 30–50 cm long. Bud lanceolate 
with slightly overlapping bracts and approx. 8 acuminate bracts; proximal 
bracts obtuse, lanceolate, recurving before falling; bract scars, 25–30, not 
very prominent.
Infructescence: Bunch cylindrical or with slight apical tapering, flattened top, 
with 10–11 compact hands and 65–100 fruits 14–15 cm long × 4.5–5 cm ⌀, 
angled; pericarp yellow, turning orange-coppery ± cracks in skin. Flesh 
yellow orange.
Cultivars/distribution: Rimina (Eastern Highlands Province, Papua New 
Guinea), ‘āfara potopoto and paru (Tahiti, French Polynesia).

11a 11b

Figure 11. Fehi cultivar group Rimina. 11a: Rimina, South Johnstone Research 
Station, north Queensland, Australia (cultivated, ex Eastern Highlands, 
PNG) (Photo: Jeff Daniells). 11b: ‘Āfara potopoto, Kaua‘i, Hawai‘i, 
USA (Photo: Angela Kepler).
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9. Asupina

Ploidy: Triploid.

Pseudostem: 3.5–4.5 m tall. Slender (20–25 cm ⌀ near base), very slightly 
tapering, mainly green with some irregular blackish patches and streaks, 
ageing light brown.
Inflorescence: Peduncle ≥ 0.30–0.55 m long, pendulous. Bud turbinate, dull. 
Bracts enclosing broad lanceolate, cream to pale brown, overlapping at 
apex, revolute before falling; bract deciduous at maturity, scars conspicuous, 
without floral remains.
Infructescence: Bunch globular-ovoid to irregularly shaped; 5–20 kg with 5–11 
open hands and ± 30–45 fruits, 14–20 cm long × 5–6 cm ⌀, pedicellate (pedicel 
1.5 cm long), slightly ridged/allantoid, apex rounded or slightly tapered; 
pericarp yellow-green turning bright orange with coppery cracks when fully 
mature; flesh dark yellow to orange, with very high levels of carotenoids.
Cultivars/distribution: Asupina (West Sepik Province, Papua New Guinea) 
syn. skai (near Kiunga, Western Province, Papua New Guinea), tongkat 
langit Papua (Manokwari, West Papua Province, Indonesia).

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.

12a 12b

Figure 12. Fehi cultivar group Asupina. 12a: Asupina, South Johnstone Research 
Station, north Queensland, Australia (cultivated, ex West Sepik, PNG) 
(Photo: Jeff Daniells). 12b: Tongkat langit Papua, Manokwari, West 
Papua, eastern Indonesia (Photo: Agus Sutanto).
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10. Karat

Ploidy: Triploid.
Pseudostem: (4.5–) 6–7 m tall, approx. 30 cm ⌀ near base, approx. 15 cm ⌀ 
(at 1.5 m), slender/gently and uniformly tapering; green, weathering grey-
tan on lower trunk.

13c

13a

13d

13b

Figure 13. Fehi cultivar group Karat. 13a: Usr kulasr (syn. karat), Kosrae, 
Federated States of Micronesia (Photo: Lois Englberger). 13b: Pouti‘a, 
Waimea Gardens, Hawai‘i, USA (Photo: Angela Kepler). 13c: Karat, 
Pohnpei, Federated States of Micronesia (Photo: Jeff Daniells).  
13d. Pouti‘a, Hawai‘i, USA (Photo: Christopher Carter).
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Inflorescence: Male peduncle, erect, approx. 0.5 m long; bud large, 
green-yellow; bracts imbricate, broad-lanceolate/ovate, turning light 
yellowish-cream and brown before being shed.
Infructescence: Bunch broadly oval to round, rather open, with 3–15 
(–30), or rarely even approx. 40 large ± ovoid fruits in few hands, shortly 
pedicellate (pedicels ≤ 5 mm), rounded at maturity, typically 18–22 cm long 
× 10–14 cm ⌀; L∶W < 2–2.5) or slightly angled.
Cultivars/distribution: Predominantly found in Micronesia; karat pako, karat 
pwehu, karat kole (Federated States of Micronesia), unnamed/Bauro Central 
(Makira, Solomon Islands), ?navis nouel (Malekula,Vanuatu), pouti‘a (Tahiti, 
French Polynesia—where likely extirpated).

11. Sar

Ploidy: Triploid.
Pseudostem: Massive, 6–7.5 m tall, 40–50 cm ⌀ near base, approx. 30 cm ⌀ at 
1.5 m, strongly and uniformly tapering to apex; green, weathering brownish 
near base.
Inflorescence: Female and male flowers subtended by very large, broad-
lanceolate (approx. 0.5 m long) green or purplish-green bracts; bracts drying 

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.

Figure 14. Fehi cultivar group Sar. 14a: Namaco ni du, Maré, New Caledonia 
(Photo: Julien Drouin). 14b: Toraka warowaro, Makira, Solomon 
Islands (Photo: Jeff Daniells). 15c: Utimwas, Pohnpei, Federated 
States of Micronesia (Photo: Lois Englberger).

14a 14b 14c
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brownish ± persistent but mostly shed when bunch is mature. Male peduncle 
erect, stout, usually ≤ 20 cm long and absent at maturity.
Infructescence: Bunch cylindrical or with slight apical tapering, flattened top 
or with few erect fruits, 15–30 kg, with 18 or 19 compact hands with approx. 
130 fruits 10–15 cm long × 4–6 cm ⌀, ovoid, slightly angled (rounded to 
angular); pericarp yellow, turning orange-coppery, sometimes with maroon 
tints and cracks at full maturity; flesh yellow orange to deep orange.
Cultivars/distribution: Sar (Manus Island, Papua New Guinea), utin iap 
and utimwas (Pohnpei, Federated States of Micronesia), arai ni ngir (Yap, 
Federated States of Micronesia), toraka warowaro (Makira, Solomon 
Islands), namaco ni du (Maré, New Caledonia). (Note: its morphological 
appearance suggests it may be a parthenocarpic/autotriploid selection of 
M. maclayi subsp. ailuluai.)

12. Tongkat Langit Pendek

Ploidy: Triploid.
Pseudostem: 3–4 m, slender, green weathering brown.
Inflorescence: Erect female section, then semi-pendulous to pendulous, 
≥ 1 m long with numerous conspicuous bract scars bud lanceolate to ovoid, 

15a 15b

Figure 12. Fehi cultivar group Tongkat Langit Pendek. 15a: Tongkat langit 
pendek, Seram, eastern Indonesia (Photo: Adriana Hiariej).  
15b: Telo mata lala, Seram, eastern Indonesia (Photo: Jeff Daniells).
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≥ 12–15 cm long, shiny, green; bracts ≥ 30 enclosing male inflorescence blunt 
or apically acuminate, imbricate in bud.
Infructescence: Bunch ± cylindrical or irregular, small to medium, up to 
approx. 15 kg, with 5–13 loosely to tightly packed hands and 25–120 fruits, 
10–12 cm long × 4–6 cm ⌀, slightly angled, blunt to pointed apex; pedicellate 
(pedicel approx. 1 cm long); pericarp yellow-orange, with brown cracks and 
marks at full maturity; flesh yellow.
Cultivars/distribution: Comprises two distinct variants (tongkat langit 
pendek, telo mata lala) from eastern Indonesia, one of which is referrable to 
M. troglodytarum L. sensu stricto. A cultivar similar to telo mata lala but with 
male buds degenerating before maturity has been noted in Manokwari, West 
Papua Province, Indonesia (Edison et al. 2002). (Note: its distribution and 
appearance suggest this cultivar group may have arisen as a parthenocarpic/
autotriploid selection of M. lolodensis and/or parthenocarpic selection of 
M. maclayi × M. lolodensis.)

Representative fruit bunches and individual hands/fruits of each Fehi group 
are shown in Figs 4–15, illustrating the morphological variation displayed 
among Fehi groups, and the different cultivars in each group as indicated 
by country/island group in Table 1. (provided as on-line supplementary 
information at https://thepolynesiansociety.org/thomson_etal_SI.pdf)

ORIGINS OF FEHI CULTIVARS AND CLUSTERING OF 
CULTIVAR DIVERSITY

Domesticated bananas have edible fruits with few or no seeds or with non-
viable vestigial seeds. They are parthenocarpic, developing pulp-filled fruits 
without pollination. Such fruits sometimes have occasional seeds, while the 
plants bearing them sometimes produce viable pollen. The male and female 
sterility of many cultivars has been caused by complex mechanisms acting in 
addition to parthenocarpy; both genetic and environmental factors are likely 
involved (Kennedy 2008: 77; Simmonds 1962). In sect. Musa, parthenocarpy 
is believed to be driven by a major dominant gene interacting with minor 
genes (Simmonds 1953). Female sterility is a variable secondary trait closely 
linked to banana domestication: total seedlessness can be due to the lack 
of surrounding pollen for effective pollination rather than to the absence of 
female fertility (Sardos, Rouard, et al. 2016). Human selection and vegetative 
propagation have ensured the survival and spread of domesticated bananas, 
including Fehi. These human interventions seem to have occurred in parallel 
but independently in series Australimusa and sect. Musa (Simmonds 1962: 
151). Most Fehi cultivars are parthenocarpic and seedless. However, a few 
(naturalised forms) do produce viable seeds in New Caledonia (Vieillard 
1862: 45)17 and French Polynesia (Nadeaud 1873: 39).18

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.



The Origins and Dispersal Throughout the Pacific Islands of Fehi Bananas312

Due to high levels of sterility, many banana cultivars—Fehi and others—
are considered to be selections derived from a single clone (Simmonds 1959). 
For example, the genetic diversity of 30 mostly West African plantains 
(Musa AAB genome subgroup, sect. Musa) constituting a representative 
sample of the phenotypic diversity appears to have been derived through 
somatic mutation and clonal diversification of a single seed/original plant 
(Noyer et al. 2005). Similarly, phenotypic diversity is high in the culturally 
important Maoli-Pōpō‘ulu subgroup, but genetic diversity is low (Kagy et al. 
2016). Concurring with Simmonds (1959: 72), we suspect this also applies 
to Fehi cultivars, with much of the cultivar variation arising from somatic 
mutation and/or epigenetic variation, along with hybridisation, polyploidy 
and parthenocarpic cultivar selection. Where the Fehi cultivars are grown 
together on a large scale—such as in Tahiti, Federated States of Micronesia 
and Makira—and especially when some have not entirely lost seed-producing 
capability, there is potential for hybridisation between cultivars. However, 
the paucity of bird pollinators in French Polynesian forests—especially the 
Society Islands and Marquesas, which did not originally19 have the tiny, 
efficient pollinator birds (genus Zosterops or white-eyes)—could have 
affected the degree of seediness in Fehi. This, combined with those partially 
seedless cultivars brought and cultivated by Polynesian settlers, would have 
encouraged seedlessness and increased palatability.

Our identified clusters of morphologically similar Fehi cultivars (groups) 
most likely originated through single connected events (hybridisation/
autopolyploidy/allopolyploidy) followed by selection, cultivation and 
subsequent mutation and vegetative propagation of a whole suite of 
closely related clones. However, some proposed Fehi groups, such as the 
diverse ‘Aiori group, may comprise cultivar selections derived from the 
same or similar hybrid combinations. Further sample collection and DNA 
analysis is required to define these Fehi groups better and determine their 
genetic origins: this will surely lead to further refinement and likely reveal 
more cultivar groups. These could include additional groups from Makira 
(Solomon Islands) such as toraka akeakesusu or toraka morikera as well as 
from other less well-known Fehi cultivars from Bougainville, Papua New 
Guinea, Fiji (including Rotuma) and Maluku (Indonesia).

POSTULATED ANCIENT MOVEMENT OF MUSA SERIES AUSTRALIMUSA 
AND DOMESTICATION OF FEHI CULTIVARS 

Two distinct groups of people are commonly distinguished in Papuasia: the 
earliest settlers, arriving ≥ 50,000 years BP from southeast Asia, usually 
designated Papuans, and then, much later, ≥ 3500 years BP, Austronesians 
who came from Taiwan and had moved through the Philippines and along 
the northern New Guinea coast to the Bismarck Archipelago.20 Much of the 
accumulating genetic evidence that describes these people is necessarily 
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based upon samples drawn from living groups, variously categorised 
according to geography, language and cultural history. Rare samples of 
ancient DNA are being added to the increasingly complex picture, notably 
from Lapita-associated burials in Vanuatu and Tonga, which appear to 
group with East Asian rather than New Guinea–area modern populations 
(Skoglund et al. 2016). However, later studies with larger samples show that 
in Vanuatu, the early Lapita population was very soon followed by others 
related to modern New Guinea/Bismarck groups (Lipson et al. 2018; Posth 
et al. 2018). The oversimplified residual category “Papuan” is now being 
deconstructed, revealing complex interrelations within New Guinea, the 
Bismarcks and Solomons, and all of these with neighbouring areas including 
Remote Oceania (Brucato et al. 2021; Pedro et al. 2020; Sheppard 2019, 
2022). Most recently, samples of ancient and modern human DNA from 
central and western Micronesia have added further complexity, suggesting 
differentiation among ancient populations in the Bismarcks, with Manus 
(linked to coastal New Guinea) separated from New Ireland–New Britain, 
and all of these having multiple links with western and central Micronesia, 
in the post-Lapita period (Liu et al. 2022).

It is probable that many groups contributed to the domestication of Fehi 
cultivars in Papua New Guinea (PNG), especially around the Bismarck 
Archipelago. The postulated Fehi ancestor, M. maclayi, is a widespread wild 
species in PNG and the Solomon Islands in seral communities, including 
old gardens, but is nowhere purposefully cultivated (see, e.g., Argent 1976; 
Lentfer 2009; Simmonds 1959; Moses Pelomo, pers. comm., 5 July 2021). 
Through studies using diagnostic seed phytoliths, Lentfer (2009: 248) and 
Lentfer et al. (2010) have confirmed the presence of sect. Australimusa 
bananas at an early Holocene archaeological site (FIF/4, Yombon airstrip) 
in southwest New Britain, PNG. Lentfer et al. (2021: 99–100) also recorded 
a seeded sect. Australimusa banana (volcaniform leaf morphotypes and 
tabular seed morphotypes) from a Lapita site (dated at 3185–2639 BCE), 
Nenumbo, Te Motu Taibä/Ngaua, Reef Islands, Temotu Province, Solomon 
Islands. Lentfer et al. (2021: 102) found a relatively high percentage of 
Musaceae leaf phytoliths in the younger layer but an absence of Musaceae 
seed types, and suggested wild species of Musa were replaced by seedless 
domesticated bananas, including sect. Musa cooking bananas (plantains).

The fruits of the putative wild progenitors of Fehi cultivars are favourite 
foods of hornbills and are also taken by fruit bats and corvids in Papua 
New Guinea and the Solomon Islands. In Choiseul, Solomon Islands, kalo 
(M. maclayi) has viable seeds, and many germinate at the base of banana 
mats21 or in rainforest canopy clearings or close to banyan (Ficus spp.) trees, 
which provide another favoured food of hornbills (Moses Pelomo, pers. 
comm., 15 February 2021). Solomon Islanders hunt hornbills for food, so 
hunters often seek out stands of wild bananas: this greatly increases their 
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opportunity for coming across parthenocarpic forms/hybrids which have 
potential for human consumption, and then bringing them into cultivation 
through moving suckers into village gardens. Accordingly, we postulate that 
parthenocarpic Fehi cultivars may have been first selected from regeneration 
of members of the M. maclayi s.l. complex in rainforest openings in the 
eastern third of northern New Guinea, Bismarck Archipelago, Bougainville 
and Solomon Islands. This hypothesis chimes with the ideas of Simmonds 
(1956: 485), who wrote that “M. maclayi … is the probable major (and 
perhaps even only) source of the fehi group of edible bananas”. 

Species related to Fehi cultivars, such as M. maclayi and M. peekelii, have 
intermediate seed storage characteristics and lose viability within weeks or 
months of storage and drying (Kallow et al. 2020). Nevertheless, some Musa 
seeds (sect. Musa) appear able to survive for many years in the ± moist and 
uniform moderate (20o–25oC) temperature of a shaded rainforest soil seed 
bank, and this likely applies to seeds of series Australimusa. Where present, 
the seeds in most Fehi cultivars are small, irregular, shrivelled and lacking an 
embryo (e.g., MacDaniels 1947: 13). While seed is the most convenient form 
of germplasm for long-distance transport of plants on voyaging Polynesian 
canoes, we argue that the movement of the Fehi cultivars/clones and indeed 
other “canoe plants” was principally, if not exclusively, in the form of 
vegetative propagules. This assertion is made on the basis that:

• Fehi cultivars seldom produce viable seeds (usually only at high 
elevations);

• Based on storage behaviour of M. maclayi seeds, any seeds are likely to 
have a short storage life and be sensitive to desiccation (Kallow et al. 
2020);

• Seedlings are difficult to propagate and grow slowly;
• Seedling bananas may not come true to type; and
• There is a considerable interval, at least two years, from seed/seedling 

to producing fruits and providing a source of human food, whereas a 
transplanted sucker will usually fruit within one year.

We postulate that at least two Fehi clones (from northern New Guinea/
Bismarcks/Bougainville/Solomon Islands) were widely dispersed in the 
Pacific Islands, both north to Micronesia (Chuuk, Kosrae, Pohnpei and Yap) 
and south/east to Vanuatu, New Caledonia, Fiji and Sāmoa during the Lapita 
era beginning ca. 3500 BP (Fig. 16). These clones would have been from the 
two distinctive cultivar groups Karat and Sar. Both of the original cultivars 
appear to have been more widely cultivated and used in Micronesia than 
in Fiji and central-western Polynesia, with each generating three modern 
cultivars/clones in Micronesia, viz. karat pako, karat pwehu and karat kole 
in the Karat group and utin iap, utimwas and arai ni ngir in the Sar group.
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A cultivar in the Menei group appears to have been moved westwards, 
possibly in similarly ancient times, from the Bismarcks to eastern Indonesia, 
where a related cultivar, tongkat langit, was selected and grown in Ambon 
and Seram, and subsequently moved even further west as far as Mount 
Galunggung in West Java (Dwivany et al. 2020). 

Outside Micronesia, representatives of the Karat group appear to be rare 
and only survive with certainty as a few cultivated mats of the Fehi cultivar 
pouti‘a in Hawai‘i (recently introduced there from Tahiti). One of the Fehi 
cultivars (navis nouel) observed by Cormier (2010) in Malekula (Vanuatu) 
appears to be a member of the Karat group, as does a cultivar that grows at 
Bauro Central in the highlands of Makira, Solomon Islands (Michael Pennay; 
https://www.inaturalist.org/observations/4152943).

ORIGIN OF FEHI CULTIVARS IN EASTERN POLYNESIA

Tahiti was an eastern Pacific hotspot for Fehi diversity, with at least 20 
named cultivars of fē‘ī including at least nine of ‘Aiori. This diversity is 
quite remarkable given the vast distance, around 5,000–7,000 km, from 
the posited origins of the Fehi bananas in Papua New Guinea/Solomon 
Islands, and especially given the apparent lack of Fehi diversity on island 
archipelagos, such as Fiji and Sāmoa, between them. 

In reviewing the origin of the founder clones of fē‘ī in Tahiti, we identified 
Makira (San Cristobal) and Malaita, Solomon Islands, as likely sources, 
given that both islands have extant cultivars in the Fehi cultivar groups 
that have proliferated and/or are present in Tahiti (viz. ‘Aiori, Baubaunio, 
Bonubonu and Kourai). Furthermore, undescribed Solomon Islands species 
related to M. bukensis, viz. awawe (Makira), ba‘u lalao and ba‘u kokofio 
(Malaita), are morphologically similar to cultivars in the Tāti‘a group and 
could be their direct ancestors.

Accordingly, we argue that Tahiti’s founding fē‘ī cultivars originated from 
the Solomon Islands, rather than the closer Sāmoa or Fiji. These Fehi clones 
(or progenitor wild species) would likely have been moved as carefully 
packaged sucker material,22 directly or nearly so, via the traditional pathway 
from the southeast Solomon Islands Polynesian Outliers through the northern 
Polynesian Outliers. From the central northern Polynesian Outliers the clones 
could have been carried on to the Marquesas and/or Society Islands (over ca. 
7–8 weeks), ca. 900–1000 years BP in accordance with the East Polynesian 
settlement hypothesis of Wilson (1985, 2012, 2018, 2021). 

The extraordinary Tahitian fē‘ī cultivar diversity originally derives from at 
least four or five ancestral sources: members of the morphologically similar, 
likely related ‘Aiori, Baubaunio, Bonubonu and Kourai groups (at least 
18 cultivars) and the Tāti‘a (tāti‘a and ‘āfara tārere cultivars) and Rimina 
(‘āfara potopoto and paru cultivars) groups. It is interesting to reflect on 
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why there is such fē‘ī cultivar diversity in Tahiti. It is considered that the 
extensive fē‘ī plantation area, from sea level to more than 1,000 m, of the 
original and subsequent clones provided a large base in which mutations 
could arise, and then be selected and propagated by observant Tahitian fē‘ī 
growers. The native forests in Tahiti are rather low and open, with few highly 
competitive tree species, and are well suited to recruitment and spread of 
fē‘ī. Fē‘ī hunters collecting fruit bunches from naturalised populations for 
food would have been well placed to identify any promising new bananas 
and bring them into cultivation. 

There is one representative of the Karat group known from Tahiti, viz. 
pouti‘a, but this cultivar has always been rare, presumably little cultivated as 
it was not considered good eating (MacDaniels 1947: 32–33) or productive 
and is now likely extinct (Kepler and Rust 2011: 264). It is possible that 
pouti‘a is a relatively recent (e.g., past 200–300 years) Polynesian and/
or post-European introduction from Sāmoa. However, the possibility of a 
Karat group cultivar being introduced from Makira via the pathway from 
the southeast Solomon Islands Outliers into the northern Outliers and on to 
East Polynesia cannot be ruled out.

In Tahiti, additional desirable and/or morphologically distinct mutations 
and hybrids of the original introduced Fehi clones were likely selected, 
propagated and spread further, including to Hawai‘i (Kepler and Rust 2011: 
252–54) and the Cook Islands. 

ORIGINS AND DERIVATIONS OF NAMES FOR FEHI BANANAS

The name for banana (sect. Musa cultivars) in Proto-Polynesian (PPn), the 
language spoken by the first inhabitants of Polynesia some 3,000 years 
ago, was *futi,23 which goes back to Proto-Malayo-Polynesian *punti 
(Blust 1984–85: 49–50; Donohue and Denham 2009: 299–300; Perrier, De 
Langhe, et al. 2011: 11313–14). Reflexes of *futi continue into the southeast 
Solomons Polynesian Outliers and all the northern Polynesian Outliers, e.g., 
Tikopian, Takū futi; and Rennellese, Sikaiana, Nukumanu, Kapingamarangi, 
Nukuoro huti. However, Proto-East Polynesian replaced *futi with *maika, 
a term of unknown origin, referring to cooking bananas (AAB genome, 
including Maoli, Pōpō‘ulu and Iholena subgroups), from which are derived 
Marquesan meika and mei‘a; Rapa Nui, Penrhyn maika; Hawaiian mai‘a; 
Tuamotuan, Rarotongan meika and Tahitian mei‘a and mai‘a.

Another banana term, *joRaga, has a robust Proto-Oceanic (POc) 
reconstruction (Ross 2008: 278), meaning it was probably familiar to the 
Austronesian-speaking Lapita peoples.24 *joRaga has regular reflexes in 
Papua New Guinea (e.g., Middle Watut cok, Mumeng jon), the Solomon 
Islands (e.g., Arosi toraga, Sa‘a hudi tolaka, Vaghua soga), Polynesian 
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Outliers (Vaeakau-Taumako hoaka, Tikopia soaka), Vanuatu (e.g., Ngen 
sokamé, Nguna soaga, Northeast Ambae hoaka, Paamese sōko, Raga hoaga, 
Tamambo soka, Uripiv jok), New Caledonia (Nyelâyu, Kumak, Nemi dāŋ), 
Fiji (Bauan soaqa) and parts of central-western Polynesia (e.g., Sāmoa 
soa‘a). However, glosses that specify Fehi are not recorded further west of 
the eastern Solomons. Ross, thus, cautions that “POc *joRaga is glossed 
accordingly [as Fehi], but with a question mark, because this was the 
meaning of the PROc [Proto-Remote Oceanic, approximately the same as 
Proto-Eastern Oceanic (PEOc)] reflex but not necessarily of the POc term.”

Another Polynesian Outlier Fehi term, Rennellese togaka, is phonologically 
marked as a borrowing of a term for Fehi from a Solomon Islands language, 
such as Arosi spoken on Makira, for which the term for Fehi is toraka, itself 
derived from PEOc *joRaga by the distinctive retention of *R as a liquid, 
whereas Fijian and Proto-Polynesian have lost this consonant. Arosi toraka 
is also marked by the distinctive reflex Arosi t for PEOc *j, while Proto-
Central Pacific (PCP) ancestral to Fijian and PPn reflects *j in this word as 
*s > Fijian soaqa, Samoan soaʻa.25

While the reconstruction *joRaga is solidly represented throughout the 
area as far east as Sāmoa, there is another form which is found in at least 
two languages. Rotuma, one of the few places where Fehi remain culturally 
important, has säe, which could be derived from PCP *saya (or *caya/zaya), 
and this has been borrowed into Futunan as sae, which means the plant and 
also mets à base d’amidon et de bananes ‘food based on Polynesian arrowroot 
(Tacca leontopetaloides (L.) Kuntze) and bananas’, probably the same as a 
kind of Rotuman herhere which contains säe,26 and also po‘e (Tahiti) and 
poke (Marquesas). Futuna’s neighbour East ‘Uvea (Wallis) has two terms for 
Fehi, which indicate different origins: lotuma, pointing to origin from Rotuma 
(Bataillon 1932) with its derivative hu‘a lotuma ‘purple’ (lit. sap or juice of 
lotuma) (Rensch 1984), and fehi (Rensch 1984). Note that Bataillon’s dictionary 
was based on research in the mid-nineteenth century, so much the earlier of 
the two. While fehi may look like a cognate of Tahitian fē‘ī, it is most likely 
a relatively recent borrowing from Tongan, where fehi is ‘a kind of plantain’ 
(Churchward 1959), possibly itself a nineteenth-century borrowing from an 
eastern Polynesian source.

Within Fiji, a number of new names have developed for Fehi, which may 
be instructive. In parts of northeast Vitilevu, the name is drāiturukawa or 
drākeiturukawa, both meaning ‘blood of Turukawa’, this being a mythical 
bird that, every morning, woke up Degei, the chief deity of most of eastern 
Fiji, and was shot dead by a pair of mischievous twins. The name may 
refer to the sap or the colour of the water when the fruit is boiled. Another 
innovative name, found in Vanuabalavu, northern Lau, is duduilagi 
‘protruding to the sky’.
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A distinct term for Fehi can be reconstructed for Proto-East Polynesian 
(PEPn), *fua-tu‘u, with a clear derivation from *fua ‘fruit’ and *tu‘u ‘standing, 
erect’, the main characteristic that distinguishes the plant from *maika. Proto-
East Polynesian *fua-tu‘u is reflected in Marquesan huetū, Mangarevan ‘uatu, 
Rarotongan and Mangaian ‘ūtū and Rarotongan ‘uatū, which covers the two 
main divisions of the Central East Polynesian language subgrouping (Wilson 
2021: 40, 43) followed here and shows expected vocalic reflexes for an old 
term that spread at an early period before European contact.27

Given that names derived from *joRaga > PPn *soaka are found as far 
east as Sāmoa but no further, the question arises as to whether there is any 
significance in the name changing to *fua-tu‘u, literally ‘standing or erect 
fruit’ in eastern Polynesia. The answer is perhaps, but not necessarily so. 
In a study of PEPn plant names (Geraghty 2009), it was demonstrated that 
most plants have retained their PPn names. Examples from food plants 
include PEPn *ifi [Inocarpus fagifer (Parkinson) Fosberg, Tahitian chestnut], 
*kape [Cyrtosperma merkusii (Hassk.) Schott or ‘Alocasia’, ‘swamp taro’], 
*kuru [Artocarpus altilis (Parkinson) Fosberg, ‘breadfruit’], *niu [Cocos 
nucifera L., ‘coconut’], *parai [Dioscorea nummularia L., ‘Pacific yam’], 
*pia [Tacca leontopetaloides, ‘arrowroot’], *pirita [Dioscorea pentaphylla 
Lam., ‘five-leaf yam’], *talo [Colocasia esculenta (L.) Schott, ‘taro’], *tī 
[Cordyline fruticosa (L.) A.Chev., ‘ti’], *‘ufi [Dioscorea esculenta (Lour.) 
Burkill or D. alata L., ‘yam’]. Indeed, the name of only one major food plant 
was changed, from PPn *futi [Musa, ‘banana, plantain’] to PEPn *maika. 
The change of PPn *soaka to PEPn *fua-tu‘u and then *fekī 28 may well 
indicate some kind of discontinuity, and fits with our hypothesis that Fehi 
in East Polynesia did not arrive via Sāmoa or central-western Polynesia. 

Part of the history of fē‘ī in East Polynesia is the development of this 
distinct and now universally applied term for it in Tahiti, a locus of major 
cultivar diversity. The early Tahitian term fekī may have derived by vowel 
lengthening from PEPn *fekī ‘type of tree fern’, reflected in Māori as 
whekī ‘tree fern species’.29 The Tahitian term fē‘ī apparently spread in 
post-European times, or shortly before that, to the southern Cook Islands 
resulting in Rarotongan, Aitutakian, Maʻuke vē‘ī and Mitiaro ve‘i. Southern 
Cook Islands vē‘ī, ve‘i are clearly borrowings because southern Cook Island 
languages borrow /f/ as /v/, but in directly inherited terms their glottal stop 
and their /k/ correspond to Tahitian /f/ and glottal stop, respectively. Note 
that in the Cook Islands, Rarotongan and Mangaian also reflect the older 
PEPn term *fua-tu‘u, and with the expected direct inheritance phonology 
as ‘uatū (the most common general term for Fehi cultivars). Terms in the 
Austral Islands, i.e., Rurutu ve‘i, Raʻivavae he‘i and Tupuaʻi fe‘i, as well as 
Rapan fe‘i, are also likely very recent, if not post-European, borrowings from 
Tahitian. These areas have both a post-European and pre-European history 
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of extensive Tahitian influence. The phonological form of the Raʻivavae 
term could possibly represent an older spread from Tahitian, but the glottal 
stop in he‘i rather than a /k/ suggests a recent borrowing.

Possibly related to the retention of direct reflexes of PEPn *fua-tu‘u on 
Rarotonga and Mangaia within the southern Cook Islands is the fact that 
they are the larger southern Cook Islands, with Rarotonga having the highest 
elevations, and providing environments where Fehi could flourish best. As 
larger islands with larger populations, they were also less likely to be as 
quickly influenced in replacing earlier terms with borrowings from Tahitian.

A Hawaiian cognate of Tahitian fē‘ī is hē‘ī ‘papaya’ (Carica papaya L.). 
The neotropical papaya was introduced into Hawaiʻi between 1800 and 1820 
(Yee et al. 1970: 3), and the fruit shape of some papayas resembles that of 
certain Fehi cultivars (e.g., karat or pouti‘a). Hawaiian hē‘ī is a term for fē‘ī 
along with mai‘a akua ‘ghost/spirit/god banana’, mai‘a kāne ‘male banana, 
or banana of the god Kāne’, mai‘a liko ‘central leaf bud banana’ and mai‘a 
polapola ‘Tahitian banana’, where polapola is a post-European name for 
Borabora. The fact that Hawaiian hē‘ī corresponds to Tahitian fē‘ī supports 
the contention of Kepler and Rust (2011: 258) that hē‘ī arrived several times 
before James Cook’s visits to Hawai‘i. If the Tahitian term fē‘ī were a post-
European borrowing, we would expect it to be pronounced in Hawaiian 
as pē‘ī, parallel to peawini ‘fairwind’, palaoa ‘flour’ and Pakuhiwa, the 
post-European contact Hawaiian name for Fatu Hiva, one of the Marquesas 
Islands. Hawaiian hē‘ī is the only East Polynesian term suggesting any 
antiquity for the Tahitian term fē‘ī. Even with evidence from Hawaiian, the 
term *fua-tu‘u is better supported as the oldest East Polynesian term for Fehi. 

Whilst the origin of the name karat for certain Fehi cultivars in Pohnpeian 
is uncertain, it is likely to be ancient. Frederick Christian, who visited 
Micronesia in 1896 during the Spanish period, recorded the name karati 
‘the plantain’ in the Polynesian Outlier language Nukuoroan (Christian 
1898), and this likely indicates that karat was borrowed from Pohnpeian 
sometime before Christian’s visit, as supported by linguistic evidence (Ken 
Regh, pers. comm., 2021).

NATURALISED SPECIES OF MUSA SERIES AUSTRALIMUSA 
IN FRENCH POLYNESIA?

The presence of ± seeded, likely naturalised Fehi in upland environments 
in the Marquesas and Society Islands (Fig. 10a, 10b), including huetū 
kakano, popoi, fio, ‘oma‘o, nafa in the Marquesas (Nuku Hiva, ‘Ua Huka 
and Fatu Hiva), fē‘ī ‘ōfa‘i on Ra‘iātea (Leeward Islands) and variants of 
‘aiori in Tahiti, has long been noted (Jouan 1865: 45; Kepler and Rust 
2011: 249; MacDaniels 1947: 13). The Fehi that grow in the remote 
interior of New Caledonia—presumably conspecific with M. fehi Bertero 
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ex Vieill.— morphologically resemble seeded ‘Aiori cultivars with their 
black pseudostems and small bunches of short dark-brown fruits and greenish 
pulp ± viable seed. 

Kepler and Rust (2011) hypothesised that seeded Fehi may have been 
bird-dispersed—especially by Ducula pigeons and the now-extinct large 
Cyanoramphus parrots—in a stepped dispersal process from southwest 
Melanesia to eastern Polynesia. However, there are no records of seeded Fehi 
bananas growing in uncultivated settings in central Polynesia. The disjunct 
presence of wild, seeded New Guinean (and Queensland) M. acuminata 
subsp. banksii (F. Muell.) N.W.Simmonds (sect. Musa) in Sāmoa (Sardos, 
Sachter-Smith, Shandil, et al. 2019), a distance of approx. 5,000 km, 
provides some support for long-distance dispersal of seeded bananas in the 
South Pacific: the local name for M. acuminata subsp. banksii in Sāmoa is 
lautaemanu, which indicates spread via bird defaecation. The distance from 
the most easterly populations of M. acuminata subsp. banksii in New Guinea 
to Sāmoa is of a similar order to that required for long-distance dispersal 
from the most easterly occurring Fehi species/cultivars (in Makira and 
Choiseul, Solomon Islands) to Ra‘iātea, Tahiti and the Marquesas (French 
Polynesia), viz. 5,000–7,000 km. Long-distance bird dispersal of seeds of 
many plant genera is also indicated between Pacific islands, and between 
Pacific islands and Indian Ocean islands, e.g., Carlquist (1967) and Harbaugh 
and Baldwin (2007). 

Nadeaud (1873: 39) recorded that Fehi (as M. feï) was native in Tahiti, 
and that in December its fruits were full of well-developed and viable seeds 
(‘iri‘iri). Naturalisation of Fehi in Tahiti is associated with:

1.  Widespread cultivation of partly fertile Fehi cultivars, including the 
normally seedless ‘aiori, ‘ā‘ata, tāti‘a and possibly also rūreva, which 
bears seeded fruits under certain conditions, notably at higher elevations 
and during hot, dry periods (MacDaniels 1947: 14);

2.  Presence of talus slopes—piles of loose, unstable rock formations that 
accumulate at the base of a cliff—which are well suited to colonisation 
and persistence by bananas, rather than by larger woody perennials 
(Simmonds 1959: 70);

3.  Presence of Fehi fruit-consuming and seed-dispersing birds, including 
pigeons, large parrots and smaller parakeets, some of which survive but 
are highly endangered (Holyoak and Thibault 1984: 121–22; Kepler and 
Rust 2011: 256–57); and

4.  Absence of competing plants which occupy similar niches elsewhere 
in the Pacific Islands, such as the wild Musa—and postulated parental 
species—in New Guinea and Solomon Islands, and a giant ginger (Alpinia 
boia Seem.) in Fiji.

Lex A.J. Thomson, Jean-François Butaud, Jeff Daniells, et al.



The Origins and Dispersal Throughout the Pacific Islands of Fehi Bananas322

The wild forms of Fehi in Tahiti and the Marquesas (Fig. 6) appear 
morphologically similar to cultivars in the ‘Aiori group. There are at least 
11 informally named ‘Aiori cultivars in Tahiti (Kepler 2011; MacDaniels 
1947: 23), briefly characterised as follows:

‘aiori mā‘a ‘ana‘ana shining
‘aiori mā‘a piripiri tight bunch, a bit sticky, tall
‘aiori mā‘a rahi large fruit
‘aiori mā‘a āteatea not tightly clustered
‘aiori mā‘a hu‘a  small fruit
‘aiori mā‘a menemene fruit round/spherical
‘aiori mā‘a tāti‘a tightly packed cluster
‘aiori mā‘a tanotano  fruit not widely spaced/not too tight, very  

  smooth skin
‘aiori mā‘a varavara hands wide apart
‘a‘ai‘a/‘ārutu (teravero) 1 (or 2) small leaves close to the bunch,

  attached approx. 2.5 cm below the basal
  bract inflorescence; larger fruits than
  ‘aiori, basal fruits 18 × 15.5 cm; upper 
  fruits more rounded with blunter apex

Polynesian native parakeets (Vini spp.) are nectivorous and are well 
known to feed on banana flowers, e.g., the critically endangered ultramarine 
lorikeet (Vini ultramarina Kuhl) feeds on Fehi flowers in the Marquesas 
(Thibault and Cibois 2017). Accordingly, the variation in ‘Aiori cultivars 
in Tahiti and the Marquesas could have arisen from genetic recombination 
associated with sexual reproduction as well as somatic variation, followed 
by their selection and maintenance by Fehi growers.

There is a sense of urgency in finding viable seeds and in assessing the 
taxonomic and conservation status of wild Fehi in Tahiti and the Marquesas, 
given threats from cattle and feral pig populations, environmentally invasive 
and ecosystem-transformative plant species such as Miconia calvescens DC. 
(Whittaker and Fernández-Palacios 2006: 318) and the banana corm weevil 30 
(Kepler and Rust 2011: 444–50; Simmonds 1959: 68–70), historical 
unsustainable harvesting and management of wild stands (MacDaniels 1947: 
10–11), bunchy top virus and climate change.
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CONSERVATION, MANAGEMENT, USE AND IMPROVEMENT 
OF FEHI CULTIVARS

Throughout their cultivated ranges in the Pacific Islands, Fehi cultivars are 
disappearing and/or have been displaced by bananas of sect. Musa. This is 
due to a combination of factors:

1.  They have lower palatability and sweetness, and an unpleasant 
acridity—unless fully ripe/overripe, with black skin and soft flesh, and/
or cooked—by comparison with other banana cultivars (Kepler and Rust 
2011: 259), as well as Islander diets switching to consumption of imported 
processed foods (Englberger, Daniells, et al. 2018: 170).

2.  They are difficult to establish from suckers by comparison with most 
sect. Musa cultivars, the latter being generally less demanding, quicker-
growing, higher-yielding, more versatile and more reliable. In order to 
flourish, Fehi require deep planting, partial shade, wind protection, regular 
fertilisation (high potassium) and watering, and removal of competitive 
grasses. 

3.  They prefer very high rainfall environments, such as the mountainous 
interiors of Tahiti (3,500 mm per annum); Kaua‘i, Hawai‘i (> 4,000 mm 
per annum); Pohnpei, Federated States of Micronesia (4,800 mm per 
annum); and Makira, Solomon Islands (4,750 mm per annum), coupled 
with excellent drainage.

4.  Fehi are not as vigorous as many other edible bananas and are relatively 
slow in their development, taking at least two years to reach harvest from 
a planted sucker compared with one year to harvest for other bananas, 
which leads to low productivity over time.

5.  Their characteristic of turning urine bright yellow or orange-red has been 
misinterpreted as being unhealthy (Englberger, Daniells, et al. 2018: 170, 
173).

6.  They are susceptible to certain banana pests and diseases, most notably 
banana corm weevils and banana bunchy top virus (https://www.promusa.
org/Fei+bananas) and need fertile, well-watered and well-drained soils 
(MacDaniels 1947: 10–11).

7.  They suffer from grazing animals (feral pigs) and invasive plant species 
(e.g., Miconia calvescens), especially in Tahiti (Englberger, Daniells, 
et al. 2018: 173; Kepler and Rust 2011: 257; MacDaniels 1947: 9).

8.  Several cultivars can be cultivated or become naturalised only at high 
elevations (too dry and possibly also too hot at sea level, including on 
the west coast of Tahiti or in the Marquesas).
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Our thesis, that the Fehi bananas are an assemblage of cultivars and 
hybrids of M. maclayi s.l., has important ramifications for their conservation 
and management. Firstly, it is vital that—notwithstanding biosecurity 
regulation challenges—the apparently great diversity in M. maclayi and 
related wild taxa be conserved ex situ, both in field gene banks and in 
tissue culture (at the International Musa Germplasm Collection, Leuven, 
Belgium, and the Pacific Community’s Centre for Pacific Crops and Trees/
SPC-CePACT, Suva, Fiji). There is an associated pressing need for better 
characterisation of the diversity in Fehi wild relatives, especially in Papua 
New Guinea, Bougainville and the Solomon Islands. In these areas, there is 
also a great need for ethnobiological studies of how local farmers manage 
the extraordinary biodiversity of wild and cultivated Musaceae and their 
interrelationships.

It is equally vital that selected cultivars/clones of Fehi be conserved 
ex situ in tissue culture and in field gene banks, notably in the field banana 
collection in Tahiti, French Polynesia. In addition to diverse Pacific plantains 
(Kagy et al. 2016), the Tahitian collection also conserves the diversity of 
Fehi cultivars from six different islands in French Polynesia and several 
Fehi cultivars from Papua New Guinea. It is strongly recommended that the 
Tahitian field banana collection be broadened to include Fehi cultivars from 
other Pacific nations using virus-indexed materials, most notably cultivars 
that have been developed in the Federated States of Micronesia, Bougainville 
and Solomon Islands (especially Makira), but also Vanuatu, Fiji, Sāmoa and 
eastern Indonesia, several of which are now at risk of extinction. It is also 
recommended that the Tahitian and other field collections be backed up in 
the International Musa Germplasm Transit Centre (ITC; Leuven, Belgium) 
and SPC Centre for Pacific Crops and Trees (CePACT; Suva, Fiji), and Fehi 
cultivars in in vitro collections be duplicated in field plantings (as much as 
resources will allow). All Musa materials entering ITC are tested against 
pests and diseases, including viruses, and cleaned from them when necessary, 
making it the ideal place to first send material, before re-sending it to other 
collections and/or repatriating to the supplier country.

It is also essential that selected cultivars/clones of Fehi be conserved 
circa situ by Pacific Islands communities and families and they be assisted 
to conserve their traditional Fehi cultivars in well-managed and effectively 
monitored traditional agroforestry systems. This will need to be coupled 
with the promotion of Fehi products in local and export markets, including 
value-added products such as provitamin A–rich, gluten-free flour and crisps. 
Lastly, the urgent need for further fieldwork on all aspects of these bananas 
underlines the importance of such work continuing to be interdisciplinary, 
with a strong local base. 
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CONCLUDING REMARKS

The diverse Fehi banana cultivars represent an underused, naturally highly 
nutritious food source for Pacific Islanders and others in the humid tropics. 
Along with other traditional Pacific crops, including sect. Musa cultivars, 
breadfruit and Canarium nut, Fehi bananas provide an agriculturally low-
input, carbon-friendly source of carbohydrates and micronutrients. The early 
East Polynesian settlers were evidently observant and adept horticulturists 
who were able to select and vegetatively propagate new and useful cultivars 
of priority food and cultural plants from a limited number of original 
introductions, e.g., more than 20 named Fehi cultivars in Tahiti from four 
or five ancestral sources. 

The patterns of Fehi cultivar diversity in the Pacific Islands bear 
similarities to those of two other important Polynesian canoe plants: bread-
fruit (Artocarpus altilis and relatives) and paper mulberry (Broussonetia 
papyrifera). Our findings have important implications for the history of 
human–plant interactions and movement in the Pacific Islands.

It is concluded that:

1.  Fehi cultivars were likely first domesticated more than 3500 BP in 
Papuasia—especially northern New Guinea and Bismarck Archipelago—
and in Lapita-associated movements, several early Fehi founder clones 
were dispersed southeast to Vanuatu, New Caledonia, Fiji and Sāmoa and 
north to Micronesia.31 

2.  On the basis of morphological and genetic data, the progenitor sources 
of eastern Polynesian cultivars of Fehi banana (and those of breadfruit 
and paper mulberry32) originated from Papuasia, with some passing 
through Micronesia rather than from central-western Polynesia (including 
Sāmoa), which has until recently been considered the likely source of 
East Polynesian canoe plants (e.g., Kirch and Green 2001). This more 
recent—ca. 900–1000 BP— eastward spread of Fehi founder clones is 
postulated to have begun from around the Solomon Islands (possibly 
Makira), reaching eastern Polynesia (the Marquesas and Tahiti) and, later, 
the Cook Islands and Hawai‘i, in accordance with the East Polynesian 
settlement hypothesis of Wilson (1985, 2012, 2018, 2021).

3.  Linguistic studies also provide support that the source from which these 
plants reached East Polynesia was not Sāmoa but was instead centred in 
Polynesian Outliers in the southeast Solomons, with the closest major 
Solomon Island being San Cristobal/Makira.

Fehi have hitherto been comparatively neglected by Musa researchers, in 
part due to their challenging genomic makeup, different to commercial bananas. 
This review of Fehi cultivar variation provides a foundation for their further 
improvement and use, and for much-needed further interdisciplinary research.
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