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Abstract Sago agriculture is closely associated with root vegeculture zones. The sago palm still plays a
leading role in the cultures of some Asian and Pacific local regions. The methods of sago starch extraction
depend on a particular area. Extraction methods in some of these areas were investigated through field
surveys and it was established that there were some differences. This study investigates some local areas in a
Pacific Island country, Papua New Guinea, as well as local areas in Southeast Asian countries, especially,
Indonesia and Malaysia. Extraction of sago palm starch in Papua New Guinea and in Indonesian shows
similar processes, except that different actions and implements are used. The former has sago-growing areas
in coastal regions, while in Indonesia sago growing can be easily seen in Irian Jaya, Ambon, Sulawesi and
Kalimantan. The results indicate some differences in techniques depending on the manner of crushing piths
and the method and vessels used in washing sago piths. These differences were categorized into three types;
New Guinea, Malay and Intermediate (Sulawesi) Types. These differences result from farmers’ use of sago
starch, either for self-consumption, selling at local markets, or in the international starch markets. On the
whole, sago palm as a food source still has a great influence on the lifestyle of rural people in the areas
surveyed.
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1. Introduction

The present status quo shows that sago is still an
important agricultural crop in especially three coun-
tries, Indonesia, Malaysia, and Papua New Guinea.
In a sharp contrast, the Philippines and Vanuatu view
the sago palm as more or less an “emergency crop”
in times of food shortages in the wake of natural
calamities, or for building materials, using the leaves
as thatch for roofing (¢f. Josue and Okazaki, 2001;
Dowe 2001). Sago agriculture closely associates with
root vegeculture zones. As it stands, sago culture plays
a leading role in the cultures of these areas concerned.
For instance, Barkin (1998) concurs that “for sago to
have been a genuine factor in the pre-historical life
of the Penan, they must have (a) had the knowledge
and technology needed to exploit it and (b) been able
to do so efficiently enough to have it made worth-
while.” In their studies of the East Sepik Province in
Papua New Guinea, Shimoda and Power (1990) in-
vestigated sago forestry by scientific observation and
Ohtsuka (1983) studied sago eaters in Western Prov-
ince. This study investigates some local areas in the
Pacific Island country of Papua New Guinea, and
the Southeast Asian country of Indonesia. The former
has sago-growing areas in coastal regions, while in
the latter; they can be easily seen in Irian Jaya, Am-
bon, Sulawesi and Kalimantan. This paper also dis-
cusses the reasons for the differences in the technol-
ogy used by the different geographical areas and con-
cludes that the technology used for extracting sago
starch is intricately linked and adapted to suit local

conditions.

2. Materials and Methods

Some Asian and Pacific local regions were investi-
gated using field surveys; in which time question-
naire surveys were administered, so as to elicit re-

sponses. Data was then collected and analyzed for

this study. Other sources of reference and pertinent
information were sourced from pictures and other
sago palm-related research works. The period of the
survey for the Indonesian case was from September
21-23, 1993 Nishimura, et al. (1994), while the Papua
New Guinean case was from December 4-6, 2000
(Laufa 2001). The Papua New Guinean and Indo-
nesian cases provide some scope for analytical pur-
poses, however, some reference, for comparative
purposes, has been extended to the Malaysian expe-
rience, which then lends empirical support to the
ontological apparent regional cultural differences
within these sago cultural zones. For the Papua New
Guinean case, the situation of two villages, namely
Keke/ Tapala and Heatoare in East Kerema, Malalaua
District of Gulf Province, were analyzed, while for
the Indonesian case, seven villages in Southeast
Sulawesi were taken up for the study. They are:
Innebengi, Horodopi, Tinondo and Waitombo in
Moweve District (Regency); Simbune, Tawainalu and

Rate-rate in the Rate-rate District.

3. Results and Discussion

Overview of Sago’s role as a staple food crop in
the Papua New Guinean and Indonesian Cases

A backdrop of the Papua New Guinean and the
Indonesian cases may provide a useful context for
examining the current status quo of sago palm within
the Asian and Pacific local regions per se. For the
Papua New Guinean case, sago, a staple food crop,
grows abundantly in Gulf Province. Commercializ-
ing sago on a grand scale is gradually gathering mo-
mentum after the first National Sage Conference of
October 1999 held in Lae, Morobe Province (Laufa
2001). Likewise, the Indonesian case echoes similar
sentiments as compared to the Papua New Guinean
case. Here sago (Metroxylon sp.) plays an important
role in Southeast Sulawesian societies, especially for

the Tolakinese due to its role as a staple food. Ac-
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cording to the study of Nishimura et al. (1994), they
identified two main types of sago growing in South-
east Sulawesi. They are: (1) “Ruggumanu” (Me-
troxylon rumphii Mart.), (2) “Roe” (Metroxylon sagu
Rottb.). Moreover, besides sago, upland rice and
maize are also important staple foods in Southeast
Sulawesi. From this consumption pattern, it can be
argued that the diversification of consumption in
Southeast Sulawesi Province is quite feasible, if short-
age of upland rice could be complemented by low-
land sago palm, depending on the annual rainfall
distribution in this area. Accordingly, it was con-
cluded that the production center of sago and up-
land rice should be preserved in order to support the
diversification of consumption in Southeast Sulawesi
Province (Nishimura et al., 1994). In addition, sago
palm is a staple food crop for Maluku and Irian Jaya;
meanwhile, rice is the staple food crop of Malaysia.
Sago Palm Starch Extraction Methods of the
Papua New Guinean and Indonesian cases:
Exploring the Similarities and Differences

Extraction of sago palm starch in Papua New
Guinea and the Indonesian cases show similar pro-
cesses, except that different actions and implements
are used. Notably, four main steps are usually re-
quired for extracting sago starch. They are: (1) har-
vesting mature sago palm; (2) cutting/splitting into
partitioned logs of one meter or thereabouts; (3)
pounding/crushing of sago pith; and (4) washing of
sago piths for starch extraction. A closer examina-
tion of the four steps stated herein may reveal the
apparent differences and similarities within these sago
cultural zones.
(1) Harvesting mature sago palms

Harvesting of mature sago palms is solely deter-
mined by the number of sago palms owned by a
farmer in each of the villages surveyed in Indonesia
and Papua New Guinea. Land tenure arrangements,
to a certain extent, do dictate the harvesting of sago
palms in these two countries, depending on how and
where the sago palms are cultivated on a particular
parcel of land. For the Papua New Guinean case,
ownership through heritage is quite common, while
the Indonesian case has heritage and other commonly

agreed users’ rights. Table 1 shows the relative aver-

Table 1 Average Ownership of Sago Palms per
Local Region

. No. of Sago palms
Country District farmers pe% faprmer
Indonesia Rate-rate 9 276.6
Indonesia Moweve 27 44.7
PNG Malalaua 19 69.1

Source: These responses were collated from the ques-
tionnaire surveys,

Table 2 Average of Sago Palms cut and

processed per annum

. No. of Sago palms
Country District farmers pe% fa?rmer
Indonesia Rate-rate 9 20.3
Indonesia Moweve 27 8.8
PNG Malalaua 19 45.8

Source: These responses were collated from the ques-
tionnaire surveys.

age for Rate-rate and Moweve districts in Indonesia
and Malalaua District in Papua New Guinea, as per
the survey results indicated here for the two sago
cultural zones. As can be gauged from Table 2, Rate-
rate has very few farmers and the number of sago
palms per farmer is exceptionally high, which
confirms that Rate-rate’s use of sago starch is more
commercially oriented. While Moweve and Malalaua
districts reflect that both practice some commercial
oriented purposes as well as self-consumption in this
regard.

(2) Cutting and Splitting of Sago Palms

The cutting and splitting of sago is manually per-
formed using steel axe for both the Indonesian and
Papua New Guinean contexts. After gauging that
the sago is ready for harvesting, cutting proceeds.
Table 2 below gives a rough estimate of the average
number of sago palms cut and processed per annum
for aforementioned districts in Indonesia and Papua
New Guinea respectively.

After cutting down the sago palm, the branches
and the top are cleared, in preparation for splitting
the stem into logs. From the Tolakinese context, the
cutting of sago palm is referred to as “mondue”, while
the process of splitting the sago stems to prepare
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Photo. 2 Sago pith crushing by a hatchet

{Southeast Sulawesi)

Fig. 1 Sago pith crushing by grating (Malaysia and Sulawesi)

logs is called “mowota”. The latter’s case in the cut-
ting and splitting of palms occurs within the vicinity
of the felling place, which could be moved to differ-
ent locations depending on the availability of water
sources for washing and filtering in due course. Table
2 again illustrates the scenario expressed in the situ-
ation explained in Table 1. Moreover, the task of
sago log preparation for the Papua New Guinean
case may not be necessary, as self-consumption as
well as limited scope for marketing and distribution
at the local markets renders it inappropriate to fur-

ther prepare the logs, which is normally undertaken

for commercialization purposes, as is seen in Malay-
sia (Sato et al. 1981; Ohto et al. 1983).
(3) Pounding/crushing of sago pith

The pounding/crushing of sago piths are carried
out using a traditional tool called “saku” for the In-
donesian case, while “movora” is used for the Papua
New Guinean case. Although different names are
used for this traditional tool, the tool appears to have
somewhat similar structures, which is driven into
the peeled sago trunk to crush the piths. In the
Tolakinese language, this process is called “sumaku”.

For the Indonesian case, there are two ways to ex-
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tract sago piths, of which the first was pointed out,
while the other method applied is through the use of
a machine to crush the piths for washing. Though
the use of mechanized extraction of sago piths ap-
pears to be gaining currency in Southeast Sulawesian
villages, hatchets are still commonly used depending
on the purpose of starch use. Photo 1 shows sago
pith crushing by using a hatchet in Malalaua Dis-
trict of Gulf Province, Papua New Guinea; likewise,
Photo 2 shows the application of the same method in
Kendari District of Southeast Sulawesi Province, In-
donesia.

Moreover, Fig. 1 below illustrates sago pith crush-
ing by grating. The tool is made of wood attached
with iron nail in Malaysia as well as in Sulawesi.
(4) Washing of sago piths

Washing of sago piths is relatively easier as com-
pared to other preceding tasks; however, the only
noted difference from the Papua New Guinean and
Indonesian case is readily seen from their modus oper-

S g 7 .
Photo. 3 Sago starch washing by hands (PNG)

andi with respect to the particular areas surveyed.
The Malalaua District area in Papua New Guinea
and in some parts of Irian Jaya Province of Indone-
sia, for instance, Sorong, employ the use of hands to
do the washing of starch (see photos 3 and 4 respec-
tively).

In a sharp contrast Moweve and Rate-rate Dis-
tricts in Southeast Sulawesi Province as well as in
West Kalimantan use especially feet to squeeze out
the starch, which is quite common (see photos 5 and
6 respectively), though the use of hands in some ar-
eas within Southeast Sulawesi Province is also being
practiced. The use of hands in washing sago piths is
also quite common in Papua New Guinea. There
could be some exceptions to this method, as is indi-
cated in a study by Busse et al. (1993). However, the
feet method as observed in their study is not so com-
mon throughout sago growing societies in Papua New
Guinea.

Culturally speaking, in most societies in Papua New
Guinea, women by established mores, are not al-
lowed to step over food in the eyes of men. In the
light of sago washing methods, it could well be ar-
gued whether this is a gender-based phenomenon or
this is based on cultural norms and beliefs of a cer-
tain area, which makes it interesting formulating views
on the geographic distribution of sago pith washing,
either by hands or feet. Fig. 2 attempts to illustrate
the geographic distribution of sago starch washing

Photo. 4 Sago starch washing by hands (Sorong)
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Photo. 6 Sago starch washing by feet
{(West Kalimantan)

methods in Southeast Asian and Pacific regions ac-
cording to our study.

On the whole, the Malalaua people of Gulf Prov-
ince use the “fefa” as a storing vessel for collecting
washed sago starch, while the Indonesian and Ma-
laysian cases use a partially mechanized system for
collecting sago starch. The current status quo clearly
indicates that the Papua New Guinean case is still

traditionally oriented; meanwhile, the Indonesian case
Photo.5 Sago starch washing by feet shows that though some traditional use is maintained,
(Southeast Sulawesi) there is an indication that it is following the path

Malaysia has taken to commercialize its sago palm as

» Washing by hands

%  Washing by feet
Wallace' line
/

"/ Weber’s line

4
o

Fig.2 Distribution of sago starch washing methods in Southeast Asia and Pacific regions
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an alternative starch for both its domestic and inter-
national starch markets.

Classification of Sago Cultural Zones into three
distinctive types based on Technological As-
pects and the Purpose of Sago Palm Starch use

According to the study by Nishimura and Laufa
(2001), they have attempted to classify these sago
cultural zones into three distinctive types with re-
spect to sago processing within the Asian and Pacific
local regions namely: (1) New Guinea-type, (2)
Malay-type and (3) Intermediate-type. These three
classified types are based on the starch extraction
methods with reference to the manner and technol-
ogy used in sago pith crushing and sago pith wash-
ing thereafter to collect the starch as well as the pur-
pose of starch use and do not apply to other uses of
the sago palm as a plant.

1. The New Guinea-type:

The “New Guinea-type” has two distinctive char-
acteristics. Firstly, the starch extracted is mainly for
self-consumption; a staple food crop for most coastal
regions on the New Guinea island. Secondly, the
starch normally extracted is not so much, as com-
pared to that of Malaysia, which is determined by
the types of vessels used to collect starch. The Papua
New Guinean case uses a sago-plaited material to
collect the sago starch. In addition, hatchets are still
being used in the Papua New Guinean context for
extracting piths, which are washed with water using
mainly hands to obtain sago starch.

2. The Malay-type:

The “Malay-type” has the following salient fea-
tures, in which sago starch extracted and processed
here is more commercially oriented; hence, it is more
of a cash crop than a staple food crop. At any rate,
the amount of the starch collected is quite large com-
pared to the “New Guinea-type”. Because of its com-
mercial purposes, the sago logs are prepared so as to
extract as much starch as possible. Grating, which
has been developed for mechanization purposes, is
used here to crush and extract sago starch, unlike
the “New Guinea-type”, which uses hatchet for the
most part. The washing of sago piths for the “Malay-
type” utilizes stepping by the feet to squeeze out the
starch, while in a sharp contrast, the “New Guinea-

type” employs mainly the use of hands, as was ex-
plained above.
3. The Intermediate-type:

The “Intermediate-type” epitomizes the mixed
technologies adopted and adapted for sago pith ex-
traction as well as for washing so as to collect starch.
The sago starch used in Sulawesi is mostly for self-
consumption and sometimes for commercial purposes
too. Similar to the Papua New Guinean case, Sulawesi
sago farmers also use hatchets to draw sago piths,
which are then washed and filtered to collect the
starch; however, in some parts of Sulawesi, grating
is used for sago piths extraction. Moreover, during
the washing phase, stepping by using one’s feet to
extract starch from the sago piths, which is similar
to the “Malay-type” in Borneo, Malaysia is quite
evident for the “Intermediate-type”. In the final
analysis, the “Intermediate-type”, as the name sug-
gests, applies to the Sulawesi case, which shows an
intermediary alignment in adopting two mixed meth-
ods between the “New Guinea-type” (Papua New
Guinea) and the “Malay-type” (Malaysia) with re-
gards to its starch extraction methods as well as pur-
pose of sago starch use.

With these findings and classifications made herein,
it could therefore be hypothesized that the purpose
of sago starch use is concomitant with the inherent
cultural norms and beliefs in a sago growing society;
to some extent, it does determine the application of
its appropriate technology; either manually or through
machinery, where appropriate and applicable. Table
3 below provides the summary of the classified types
done by Nishimura and Laufa (2001).

The “Centre of diversity” of Sago Palm (Me-
troxylon sagu Rottb.) Hypothesis Debate Revis-
ited

The centre of diversity thesis of sago palm has
drawn much of its strength and character from its
nature as being part and parcel of the rainforest; the
connotations associated with sago palm’s “wildness”
(Stanton 1993). Likewise, Flach (1997) refutes the
claim by Becarri (1918) that the centre of diversity
of the sago palm is the Moluccan Islands in Indone-
sia by arguing that given; in Flach’s (1983) estimate
of 2.2 million hectares found on the Island of New
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Table 3 Summary of Classification of Sago Cultural Zones

Classified Area Technology used Technology used
Types (Country) Purpose of starch use for sago piths for sago piths
extraction washing
1. Malay-type Sarawak Commercially-oriented for do-  Grating® use of feet
(Malaysia) mestic and international mar-
ket
2. Intermediate-type | Sulawesi Commercial self-consumption Grating & use of feet &
(Indonesia) hatchets hands
3. New Guinea-type | Malalaua Mainly for self-consumption hatchets use of hands*
(PNG)® with exceptions for sale at lo-
cal markets

Notes:

*The Malaysian case is now heading towards automated machinery.

"PNG referring to Papua New Guinea.

¢The use of hands here is only representative of the Malalaua case and is not inclusive of other places within Gulf

Province or other provinces within Papua New Guinea (op.cit. Busse et al. 1993: 46=7).

Guinea alone, confirms that New Guinea Island is
the centre of diversity. The authors also support this
view on the basis that sago palm is a native crop of
New Guinea Island because it is still very much a
staple food crop, especially for the Gulf people,
though much of it is gathered from wild stands in
the swamps (¢f. Vasey 1985). This study is based on
the above theories, which trace the origin of the sago
palm’s loci to the New Guinea Island.

Conclusion

The study has investigated different technology
use in an extraction of sago starch in the Southeast
Asia and the Pacific Local Region. According to the
field survey, information from researchers and refer-
ences and report from those regions, the study iden-
tified three areas: namely, New Guinea area, Sulawesi
area and Malaysia area based on two factors. They
are: (1) manner of crushing sago piths and (2) the
method and vessels used in washing sago piths so as
to extract starch therein. This technical difference
can be caused by the purposes of starch use in
Sulawesi mediate between the New Guinea Island
and Malaysia that self-consumption, selling for the
business or both combinations. This background is
also related with regional and cultural differences in

accordance with biogeographical line highlighted in

the works of Whitten et al. (1987) with reference to
the Wallace line and Weber line as a borderline area
for ecological studies. It is necessary that further study
be carried out to investigate more detailed facts.
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