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ABSTRACT.—This paper examines the traditional and modern role of Polynesian
arrowroot (Tacca leontopetaloides) in the subsistence and market economy of the
Republic of the Marshall Islands, a group of atolls in the central equatorial Pacific
Ocean. The plant is discussed in its biological and nutritional parameters. Aspects
of traditional arrowroot production, starch extraction, and food preparation are
examined. In the final section the potential role of the root crop in modern Mar-

shallese society is discussed.

RESUMEN.—Este trabajo examina el papel tradicional y moderno de Iacca leon-
topetaloides en la economia de subsistencia y de mercado en la Republica de las
Islas Marshall, un grupo de islas coralinas en el Océano Pacifico ecuatorial cen-

tral. Se discuten los parametros biolégicos y nutricionales de esta planta, y se
examinan los aspectos de la produccién tradicional, la extraccion de almidon y la

preparacién como alimento. En la seccién final se discute el papel potencial de
este cultivo en la sociedad moderna de las Islas Marshall.

RESUME.—Nous examinons les roles traditionels et modernes de l’arrowroot
Polynésien (Tacca leontopetaloides) dans la subsistance et |’économie de la Répub-
lique des Ilsles Marshalles, un groupe d’attolls de 1'Océan Pacifique Equatorial
Central. Les parametres biologiques et nutritifs de cette plante sont considéres.
Nous examinons différents aspects de production traditionelle d’arrowroot, ainsi
que l’extraction de la fécule et la préparation des aliments. Enfin, nous discutons
le role potentiel que cette plante économique joue dans la société Marshalle

moderne.

INTRODUCTION

The Republic of the Marshall Islands is currently undergoing drama.tic social
and cultural changes. Having been released in 1991 from the trusteeship of the

United States of America and accepted as a full member of the United Nations,
the young nation strides along the path of modern development. The former
subsistence economy, or the remnant thereof that survived the past 40 years of
consumer-oriented influences, is waning and imported foods are becoming more
prominent. In the course of this change several traditional subsistence items have
almost disappeared or are likely to do so In the near future. One of these 1s
Polynesian arrowroot (Tacca leontopetaloides, Taccaceae). This paper reviews knowl-
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edge on arrowroot production and utilization. It examines the traditional (pre-1900)
and pre-World War II production of Polynesian arrowroot, the role it plays in
traditional Marshallese horticulture, and planting and harvesting procedures. A
discussion of starch extraction techniques is also provided. Pre-World War II food
and nonfood uses of arrowroot are presented along with the present-day utiliza-
tion of the plant and its potential as a source of carbohydrates in the future.
Data for this study were compiled from ethnographic and historic sources
covering the period from the beginning of intensified Western contact with the

Marshall Islands until today, interviews with Marshallese from various atolls, and
my own studies of plant distribution and plant status.

Geographical background.—The Marshall Islands comprise 29 atolls and five
islands and are located in the northwest equatorial Pacific, about 3,790 km west of
Honolulu, 2,700 km north of Fiji, and 1,500 km east of Pohnpei (Ponape) (Fig. 1).!
The atolls of the Marshall Islands, numbering well over 1,200 islands and islets,
are scattered in an ocean area of over 1.1 million km2. The total combined land
area of the atolls is only 115 km2. With the exception of the two northwestern
atolls, Enewetak and Ujelang, the Marshall Islands are arranged in two island
chains, the western Ralik Chain and the eastern Ratak Chain, which run roughly
NNW to SSE (Fig. 1). Atolls range from very small, less than 3.5 km2 (Nadikdik
[Knox]) to very large (Kwajalein, the world’s largest lagoon [2,173 km? lagoonal
area]). The more or less ring-like reef platforms of the atolls support narrow sand
cays, very tew of which are larger than 2 km2. Traditionally (i.e., without importa-
tion of food from outside the Marshall [slands), atolls of the southern Marshalls

ha.d 9 higher carrying capacity than the northern ones, a distribution which
coincided with precipitation (Williamson and Sabath 1982).

The plant.—The family Taccaceae consists of only one living genus, Tacca, which

includes several species. In the Marshall Islands only one species, Tacca leon-

topetaloides (L.) Kuntze, occurs.2 Polynesian arrowroot is a large perennial terres-

g:i.al l?ze)rb that grows as a volunteer plant on every inhabited island in Micronesia
1g. 2).

The Marshallese distinguish between a “male” and a “female” arrowroot
plant, although this is not a botanical distinction. Morphologically, male and
female plants can be distinguished by their flowering stalks and leaves. The
leaves of the male plant are less deeply serrated, somewhat darker in coloring,
and have a coarser surface than those of the female. The female arrowroot 1S
known to bear more and especially larger tubers, with the result that these plants
are preferred for harvesting over their male counterparts.

Two varieties of Tacca leontopetaloides have been reported from atolls in Micro-
nesia (Sproat 1968:64). On Mile Atoll I observed four varieties or subvarieties
recognized by the Marshallese, albeit not separately named. Three varieties have
green stems and stalks, while one possesses violet-purple leaf stalks. Tubers of the
purple-stemmed variety have a brown skin and a yellow to white interior. Of the
three green-stalked varieties, one produces a single large tuber and two produce
more than one tuber. One of the latter varieties has purple-red flesh, the other
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FIG. 1.—Map of the Marshall [slands.
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FIG. 2. —Arrowroot (Tacca leonto
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TABLE 1.—Nutritional value of arrowroot flour (per 100 g edible portion).

Water 121 %
Calories 346
Protein 0.18 g
Fat 005 g
Carbohydrate (Total) 85.74 g
Carbohydrate (Fibre) 0.0

Ash 1.89 g
Calcium 58.0 mg
Phosphorus 7.2 mg
Iron 0.55 mg
Riboflavin 0.0
Niacin 0.0

Source: Murai et al. 1958:104.

yellow-white flesh. According to an informant, the purple variety was introduced
from Pohnpei by the Japanese sometime in the 1930s.

Tacca thrives well in areas protected from salt-spray that are only slightly
shaded and well drained. Such conditions are found in breadfruit and coconut
groves without substantial understory, for example (Stone 1951:24).

Arrowroot starch is the richest natural starch (Murai et al. 1958; Wohltmann
1905). Starch content of tubers varies according to growing conditions and soil
substrate. It ranges from 10% to 25% of tuber weight (Table 1).

Distribution of arrowroot.—Tacca leontopetaloides is a pan-Pacific cultigen that is
believed to have originated in Southeast Asia (Herklots 1972:473; Purseglove
1972:517). Its distribution includes Africa, the Indian subcontinent including Sri
Lanka, islands in the Indian Ocean, and Australia (Brown 1954:383-384; Fosberg
1957:15; Lisowki et al. 1976; Masefield 1948:45). The plant is believed to be of
aboriginal (Austronesian) introduction into Oceania as a whole, and to all inhab-
ited islands groups in particular (Kirch 1979:290; Doty 1973:12; Fosberg 1990:24;
Spennemann 1991). Once established, arrowroot readily self-propagates.

In the region surrounding the Marshall Islands arrowroot has been reported
from the following areas: Kiribati, Tuvalu, Pohnpei, Kosrae, Eastern Carolines
(outer islands of Pohnpei), Yap, Western Carolines (outer islands of Yap), Chuuk,
Mortlock Islands (outer islands of Chuuk), Belau, southwestern Carolines (outer
islands of Belau), atolls north of Belau, Guam, and the northern Marianas (for
details on distribution see Spennemann 1991). Arrowroot distribution in the west-

ern Pacific is illustrated in part in Fig. 3. |
Apart from coconut (Cocos nucifera L.) and screwpine (Pandanus tectorius L.)
arrowroot is the most widely distributed cultivar in the Marshall Islands. Arrow-

root is absent only from Wake (Eneen-Kio), Bokak (Taongi), Bikar, and Lib (Fos-
berg 1990; personal observation). The absence of arrowroot on Lib is somewhat
doubtful, given the fact that no adequate botanical research has been conducted
on that island. Its absence on the northern three atolls is likely, however, since
these atolls lack reliable rainfall and are not utilized on a regular basis.
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FIG. 3.—Distribution of Tacca leontopetaloides in Micronesia and the western
Pacific. Distribution in Melanesia is greater than shown.

TRADITIONAL PRODUCTION OF ARROWROOT

A number of plant species were utilized in traditional Marshallese horticul-
ture. Among these are giant taro (Alocasia maccrorhiza L.), swamp taro (Cyr-
tosperma chamissionis Schott), breadfruit (Artocarpus altilis Parkinson and A. mari-
annensis Trec.), ti-root (Cordyline fruticosa L.) coconut, banana (Musa sapientum L.),
spider lily (Crinum bakeri K. Schum.), and Pandanus. All were most likely intro-
duced by the Marshallese, either at the initial settlement of the region Or in later
times of contact. In addition, the following pan-Pacific cultivars introduced by
Europeans in the last century are today found in the Marshall Islands: Dioscorea
alata L. (yam); D. bulbifera L. (bitter yam); Ipomoea batatas (sweet potato); Carica
papaya L. (papaya) (Erdland 1906, 1914; Fosberg 1990; Hager 1886; Hathaway 1953;
Hernsheim 1887; Kramer 1906; Kramer and Nevermann 1938; Wendler 1911).

The main food plants at the turn of the twentieth century were taro, breadfruit,
and Pandanus, while arrowroot, ti-root, spider lily, and other plants, such as
T'riumfetta procumbens Forst. and Wedelia (Wollastonia) biflora L., were famine foods
(Anonymous 1895; Stone 1951:25). There is some seasonality in the food supply
because of rainfall. Seasonal resources include breadfruit, Pandanus, and, to a
lesser extent, arrowroot. In assessing the horticulture of the Marshall Islands as a
whole, Kramer (1906:420) gives arrowroot the status of the second most important
tood after Pandanus. This assessment is largely based on the geographical distri-
bution, and thus the availability, of the plant throughout the Marshalls.

To evaluate the contemporary relative importance of arrowroot in Micro-
nesia, I analyzed the frequency of occurrence of words relating to arrowroot n
dictionaries for Micronesian and northwestern Polynesian languages. Table 2
shows the overall importance that contemporary peoples (here considered as
post-World War II) in greater Micronesia attach to arrowroot. The Marshallese
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TABLE 2.—Comparison of arrowroot terms in modern dictionaries in
Micronesia and northwestern Polynesia.

Terms for Total Total Index?
Language Plant Food, Use terms entries! (%0) Rank
Marshallese 3 4 10 17 8,500 2.00 1
Tuvaluan 3 - - 3 4,000 0.75 2
Chamorro 2 ~ - 2 8,400 0.23 3
Mokilese 1 - - 1 4,500 0.22 4
Kiribati 1 - - 1 5,000 0.20 5
Yapese 1 - - 1 5,000 0.20 D
Kapinga 1 - - 1 6,000 0.17 7
Palauan 1 1 - 2 12,000 0.17 7
Woleaian 1 - - 1 6,200 0.16 9
Pohnpeian 1 —~ — 1 6,750 0.15 10
Kosraean 1 - - 1 7,650 0.13 11
Nukuoro 1 ~ - 1 14,500 0.07 12

1 The number of entries in a dictionary was computed by multiplying the total number of pages with

the average entry count derived from a count of five sample pages.
2 The index has been computed as follows: number of entries under arrowroot X 1000 / number of

local language words contained in the dictionary. That this is valid measure becomes evident if one
compares the representation of other food plants or names for fish in the dictionaries. See for example,
the names for yams in Pohnpeian (87 entries in the English section; Rehg and Sohl 1979:253).

have by far the greatest number of words for arrowroot and its uses as well as the
greatest range of terms in their vocabulary. This finding serves to support older
ethnographic observations that arrowroot was only really important as a food
crop in the Marshall Islands (Wendler 1911).

Arrowroot was a welcomed addition to the other cultivated plants of the
Marshall Islands, especially since it did not compete with taro or breadfruit for
prime gardening space. In the traditional way of setting out land, a household
would own a land allotment (wato) running from the lagoonal to the ocean shore,
thus having access to a variety of resources and vegetation zones. The vegetation
on the ocean-side commonly consisted of a mixed littoral forest growing on a
boulder ridge and on gravelly land. Inland, the soil gradually becomes finer, and
humus content increases. An abundance of breadfruit trees are planted in this
zone. In the very center of the island, where the underlying ground water lens
(Ghyben-Herzberg lens) is the thickest, artificial depressions in the ground allow
the cultivation of swamp taro (Kramer and Nevermann 1938; Spennemann 1991).
Towards the lagoonal shore vegetation zonation is again breadfruit trees giving
way to utility and ornamental shrubs along the rear side of the household units.
House sites and yards are located along a sand-covered road or track running
parallel to the lagoon shore. Coconut palms are distributed only along the imme-
diate lagoon area, such as the zone of the houses and their backyards. Uninhab-
ited and uncleared stretches of lagoon shore are covered by coconut scrubland
with an abundance of Scaevola taccada Vahl and Tournefortia argentea L. shrubs.

The typical arrowroot planting zone was located between the houses and the
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Marshalls (19th cent.)

Small tubers are
left behind in
the hole

Some plants are
not dug up at all

Hole is not
refilled and left
to fill-up by
itself

Hole is refilled
with excavated
soll

Competing
vegetation 1s
pulled
out/cleared

Vegetation is
burned down

No further action
i1s taken

Arrowroot is
harvested

FIG. 4—Organizational flowchart of traditional (nineteenth century) arrowroot
horticulture in the Marshall Islands.

lagoon, as well as between the houses and the onset of the breadfruit forest.
Arrowroot could also be grown on the smaller islands of an atoll where breadfruit
would not thrive because of the absence of a (reliable) fresh water lens, and where
permanent human habitation would have been Impossible.

Because the influence of European economy on Marshallese agroforestry led
to the systematic replacement of breadfruit forests by coconut plantations for
copra production, the habitat for arrowroot has changed. When island centers
were cleared of breadfruit to make way for wide-spaced copra plantations, an
ideal, semi-shaded habitat for Tacca was produced in areas where soils were not

too humid. Thus Tacca, a plant preferring open spaces traditionally only found in
the nearshore areas, came to be an inland plant as well.

Arrowroot planting and tending.—At the beginning of the planting cycle, the tuber
crop from the previous year was harvested (Fig. 4). Only the large tubers of
“female” plants were taken: small tubers, as well as tubers of ““male’’ plants, were
not. Small tubers, even if numerous, were not dug up or were thrown back 1nto
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the hole. These were called lep in makmadk or “‘eggs of arrowroot” (Erdland 1914:38,;
Wendler 1911) since they acted as seedlings for next year’s crop. The harvesting
hole was then commonly refilled with loose soil (Hiyane 1967), although there are
some reports that the hole was left to be filled in naturally (Kiste 1968:37; Taylor
1950:17). Apparently no systematic, spaced planting of small tubers occurred in
the Marshall Islands.

More attention to arrowroot tending was given in areas surrounding the
Marshall Islands, which is surprising in view of its relatively low importance in
these areas. In Chuuk, for example, arrowroot was intentionally planted at new
moon or full moon. Land was carefully cleared before planting and the cleared
weeds collected in a pile and burnt. One or two small tubers less than 25 mm In
diameter were placed in a small hole, on average 50 mm deep. The hole was filled
with loose soil. No fertilizer was used. Planting occurred in a rough grid, every
plant spaced some 75 cm apart (Paul 1965). In Hawaii Tacca was either left to grow
“wild” or was intentionally planted along the ridges of taro patches (Handy
1940:299). On Namoluk Atoll, Western Carolines, Tacca had been “partially culti-
vated,” and “‘now grows wild in relatively open coconut groves near the beach”
(Marshall and Fosberg 1975:31).

Informants I interviewed mentioned that Marshallese children are sometimes
asked to spread out small tubers in the bush if an abundance of small ones were
recovered from a bunch. Tacca can also be propagated by seeds, but this was
apparently never practiced in traditional Marshallese horticulture. This is in keep-
ing with the pan-Pacific horticultural tradition, in which tuber- or shoot-propa-
gated plants dominate, while seed-propagated plants are almost absent. One of
the reasons advanced by my informants for the decline of Tacca in the Marshalls
was the fact that children no longer use the leaf stalks as spears. It is possible that
childrens’ play added to the dissemination of Tacca seeds.

Since Tacca plants tend to spread like weeds, no care needs to be taken to
prepare a planting bed or to provide mulch or fertilizer. According to Wendler
(1911), it is not possible to make out where the previous year’s arrowroot harvest
was obtained. However, he noted that the arrowroot area was weeded regularly,
and competing vegetation pulled out. Tacca was “spared when other vegeta.tion
was slashed in the [coconut] groves, and it clearly benefit[ted] from this weeding”
(Stone 1951:24; see also Sproat 1968:66). Polynesian arrowroot is a very hardy
plant that can withstand droughts relatively well. In case of a severe drought, the
top leafy part of the plant may die off, but the tubers survive and send up new
shoots with the return of moisture (Soucie 1983:197).

Since the end of the nineteenth and beginning of the twentieth centurie§,
when coconut plantations became more common, arrowroot has been “tradi-
tionally”” grown in coconut groves, often intercropped with papaya, bana.na,
breadfruit, and Pandanus. Mixed stands of coconut, Tacca, and wild vegetation
are very common, especially on the smaller, not generally inhabited islands of
atolls.

Burning the underbrush seems to be a new Tacca horticultural practice, possi-
bly introduced as late as the post-World War II period (Fig. 5). Burning damages
coconut palms and breadfruit trees (Hiyane 1967), but, more thoroughly th.an any
weeding can achieve, destroys the shallow roots of competing plants, leaving the
















































