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Abstract: Arenga or aren (Arenga pinnata (Wurmb) Merr)   is one of the potential local resources of SE Sulawesi that can be developed as an 

alternative income source of the villagers. The purpose of this research was to identify the main centers of productive aren (Arenga pinnata (Wurmb) 
Merr) trees , and mapped their potential in SE Sulawesi. We found that there were two kinds of aren (Arenga pinnata (Wurmb) Merr) trees  were existed 
in four Districts, namely aren genjah varieties and aren deep varieties. Region with potential aren (Arenga pinnata (Wurmb) Merr) trees  for brown sugar 
production in SE-Sulawesi  among other; East Kolaka District include Mowewe, and Ladongi Sub District, Bombana District include Poleang, and Central 
Poleang Sub District, and Muna District include Kabangka, Kabawo, and Napabalano Sub District. Potential aren (Arenga pinnata (Wurmb) Merr)  trees 
were also in Kendari City includes in Abeli, and Puuwatu Sub District but unfortunately it was be raw materials of alcoholic beverages.  
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1 Introduction 
Aren (Arenga pinnata (Wurmb) Merr)   are belong to palm 
tree families that is abundant in SE Sulawesi and 
considered as one of potential local resources which can be 
developed as an alternative income for the villagers in this 
region.  Abdullah, et al (2015) [1] suggested that the aren 
(Arenga pinnata (Wurmb) Merr) trees are available in 
abundance in SE Sulawesi compared to other types of palm 
sap providers (coconut, other palm). The aren (Arenga 
pinnata (Wurmb) Merr) trees  are highly adaptable to 
various types of soil, climate and land surface elevation that 
also serve as forestry and agroforestry plants. In SE 
Sulawesi, area of aren (Arenga pinnata (Wurmb) Merr)   for 
brown sugar production was about 3,477 ha (BPS Sultra, 
2016, [2] Table 1) .  Most of those trees were found in 
Bombana, Muna and Kolaka regencies. Only about 22 ha of 
aren (Arenga pinnata (Wurmb) Merr) trees was in Kendari 
although Kendari is a marketing center of palm sugar that is 
supplied from other Districts in SE Sulawesi. Also, the 
availability of aren (Arenga pinnata (Wurmb) Merr) trees in 
some areas in Kendari is a critical factor to supply raw 
materials for the development and diversified products from 
palm sugar in the future. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. 
Areas and production of palm sugar in each district of SE 

Sulawesi in 2016 
 

No  
Regency / City  Land area  Production  

 
Ha  %  ton  %  

1  North Buton  5  0.14  0  0.00  

2  North Konawe  2  0.06  2  0.26  

3  South Konawe  5  0.14  0  0.00  

4  Bau-Bau City 14  0.40  2  0.26  

5  Kendari City  22  0.63  15  1.98  

6  Wakatobi  26  0.75  0  0.00  

7  Buton  59  1.70  5  0.66  

8  Konawe  37  1.06  16  2.11  

9  Muna  301  8.66  0  0.00  

10  North Kolaka  136  3.91  201  26.55  

11  Kolaka  200  5.75  66  8.72  

12  Bombana  2,670  76.79  450  59.45  

Total 3,477 100 757 100 

Source: Provincial office of Statistic Bureau of SE-Sulawesi 
(BPS), 2017 

 
Abdullah (2015) [3] showed that harvesting aren (Arenga 
pinnata (Wurmb) Merr) trees and subsequently processing 
and packaging of palm sugar was still done with traditional 
technology. There has been no effort to diversify the 
products and marketing efforts were very limited. Therefore, 
it was suggested that palm sugar industry development 
should be conducted through an agribusiness approach. 
Provision of infrastructure, processing of palm sugar and its 
diversification to its marketing support must be 
implemented as a system. Thus, Rianse et al (2016) [4] 
suggested that the palm sugar industry can be optimized as 
an alternative income source and industry to be established 
in the village. Sustainability of palm sugar industry is 
determined by the availability and continuous supply of 
palm sugar raw material from aren (Arenga pinnata 
(Wurmb) Merr)   tree (Abdullah, et al., 2015) [5]. Therefore it 
is very important to be able to guarantee the raw materials 
availability of brown sugar. Mapping the potential sources of 
raw materials of aren (Arenga pinnata (Wurmb) Merr) trees 
is the solution. Productive aren (Arenga pinnata (Wurmb) 
Merr) trees with abundant potency of sap can be known 
with precisely its existence with mapping. Mapping the 
potential of aren (Arenga pinnata (Wurmb) Merr) trees is 
needed in the development of aren agribusiness because 
with the analysis it can be known information about the 

______________________________ 

 

 Usman Rianse, Weka Gusmiarty Abdullah, Ilma 

Sarimustaqiyma Rianse, Zulfikar, Tamrin: Faculty of Agriculture, 

Universitas Halu Oleo, Kampus Hijau Bumi Tridharma 
Anduonohu, Kendari 93232. INDONESIA. E-mail: 
usman.rianse@gmail.com   

 weka.gusmiarty_faperta@uho.ac.id ORCID ID: 

http://orcid.org/0000-0003-3405-4667, Ilma.rianse@gmail.com, 
pplhunhalu@gmail.com, tamrinkendari@yahoo.co.id    

 Wa Kuasa Baka: Faculty of Cultural Science, Universitas Halu 
Oleo, Kampus Hijau Bumi Tridharma Anduonohu, Kendari 

93232. INDONESIA. E-mail: wakuasa.baka@uho.ac.id  

 Weka Widayati: Faculty of Earth Science and Technology, 

Universitas Halu Oleo, Kampus Hijau Bumi Tridharma 

Anduonohu, Kendari 93232, INDONESIA. E-mail: 
weka.widayati@uho.ac.id ORCID ID: http://orcid.org/0000-0002-

7047-9390 

 Annas Ma’ruf: Faculty of Engineering, Universitas Halu Oleo, 

Kampus Hijau Bumi Tridharma Anduonohu, Kendari 93232, 

INDONESIA. E-mail: annasmaruf_74@yahoo.co.id  



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 7, ISSUE 9, SEPTEMBER 2018        ISSN 2277-8616 

102 
IJSTR©2018 
www.ijstr.org 

existence of productive aren (Arenga pinnata (Wurmb) 
Merr) trees and can predict the products potential based on 
sap of aren that can be generated each region of the aren 
(Arenga pinnata (Wurmb) Merr) tree in Southeast Sulawesi. 
It is supported by Retnani (2017) [6] using mapping 
analysis for agriculture sector that is to plan farming 
activities to marketing so as to obtain optimal results. The 
potential map of aren (Arenga pinnata (Wurmb) Merr) trees 
as a tree with millions of benefits is also useful as important 
input for estimation of deforestation in forest area or in 
plantation area as habitat of aren (Arenga pinnata (Wurmb) 
Merr) tree. It is similar with the study by Petersen, et al 
(2016) [7] who mapping tree plantation to give important 
inputs to refine post-2014 estimates of tropical deforestation 
rates by differentiating between tree cover losses occurring 
within natural forests versus loss associated with plantation 
harvest. 
 

2 Material and Method 
This research was conducted in four areas in SE Sulawesi 
where prevalence of aren (Arenga pinnata (Wurmb) Merr)   
was considered higher; include Bombana, Kolaka, Muna 
Districts and Kendari City. The population of this study is all 
productive aren (Arenga pinnata (Wurmb) Merr) trees  in 
those areas. The sampling technique used was snowball 
sampling using a survey directly to the location where the 
aren (Arenga pinnata (Wurmb) Merr)occurred and 
simultaneously conducting interviews with people who 
tappers the trees and at palm sugar processing sites as 
well. At each sampling location coordinate position was 
recorded using GPS to generate map of aren (Arenga 
pinnata (Wurmb) Merr) trees  site.  
 

3 Results and Discussion 
Inventory and identification data of productive aren (Arenga 
pinnata (Wurmb) Merr) trees  in four Districts of SE 
Sulawesi showed that two kinds of aren (Arenga pinnata 
(Wurmb) Merr) trees  were existed in four Districts, namely 
aren genjah varieties and aren deep varieties. Aren with 
small trunks and short trees or aren genjah in Indonesian 
produced sap between 10-15 liters per trees per day 
whereas early which had large trunks and high trees or 
aren dalam in Indonesian produced more than 15 liters per 
tree per day. Aren (Arenga pinnata (Wurmb) Merr) in SE-
Sulawesi grow at an altitude of 3-1700 m above sea level 
with an optimal altitude at 400-1500 m above sea level. 
Most aren (Arenga pinnata (Wurmb) Merr) trees in SE 
Sulawesi region are wild grown without cultivation. Wild 
aren trees in most parts of Indonesia, especially in SE 
Sulawesi live in agroforestry system. Nevertheless, the aren 
(Arenga pinnata (Wurmb) Merr) tree resources have been 
contributed as an alternative income source for the people 
of SE Sulawesi for decades. The situation is similar to the 
aren or sugar palm habitat in Thailand, as well as the 
important role of aren (Arenga pinnata (Wurmb) Merr) for 
the environment. It was stated by Pongsattayapipat (2009) 
[8] that Sugar palms constitute an important resource at the 
local level that has a great potential as a component in 
agro-forestry systems. Rianse, et al (2013) [9] suggested 
that brown sugar (coconut and palm sugar) circulating in 
the region of SE Sulawesi mainly come from its production 
centers in District of East Kolaka, Bombana mainland, and 
Muna. We need to map the location of the growth of 

productive aren (Arenga pinnata (Wurmb) Merr) trees as a 
source of main raw material for palm sugar commodities in 
the four aren tree centers in SE Sulawesi. 
 
3.1  Mapping of Aren (Arenga pinnata (Wurmb) Merr)  
Potential in East Kolaka District 
There is 12 sub district in East Kolaka District. Productive 
aren (Arenga pinnata (Wurmb) Merr) trees  in East Kolaka 
District spread 3 sub district, among other; Mowewe sub 
district (Villages: Horodopi, Watuputi, Sabi-Sabila, 
Nelombo, Ulumowewe, Weamo), Tinondo district (Solewatu 
Village), Ladongi sub district (Putemata Village), and Loea 
district (Lamoare Village). The location of potential aren 
trees in East Kolaka District could be mapped as Figure 1. 
Figure 1 showed that aren (Arenga pinnata (Wurmb) Merr) 
trees  in East Kolaka District were growing in various 
habitats, such as forests, yards, gardens, and hills.  Around 
77, 33% of those aren (Arenga pinnata (Wurmb) Merr) trees  
grown in the garden on the sidelines of cultivated crops. 
The aren (Arenga pinnata (Wurmb) Merr) trees  were also 
grown in the yard (16%), in the forest around 5, 33% and in 
the hills were approximately 1.33%. Most of palm sugar 
processing in East Kolaka obtained palm juice as raw 
materials for palm sugar from trees that grow wild in the 
forest such as limited production forests in Mowewe and 
Tinondo sub-Districts, and conservation production forests 
in Loea and Ladongi Sub-Districts. We found that most of 
productive aren (Arenga pinnata (Wurmb) Merr) trees  (31, 
33%) were in the Sub-District of Mowewe, whereas in 
Tinondo Sub-district productive aren (Arenga pinnata 
(Wurmb) Merr) tree was as many as 28%.  Other district 
where productive aren (Arenga pinnata (Wurmb) Merr)  
trees were found was Ladongi at around 26.67%, and Loea 
at 13.33% (Figure 1). The most aren variety (80%) in East 
Kolaka District was aren deep varieties. It could produced 
more than 15 liters per tree per day. It showed the potential 
of the East Kolaka District as the center of the palm sugar 
industry. Palm sugar industry must be around the location 
of the growth of potential palm trees (productive). 
 

 
Figure 1. Spread Map of Potential of Arenga Pinnata 

(Wurmb) Merr in East Kolaka District 
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3.2  Mapping of Aren (Arenga pinnata (Wurmb) Merr)  
Potential in Bombana District 
Bombana District consists of land and islands. Bombana 
Islands is a major supplier of palm sugar throughout the SE 
Sulawesi (Baka, et al, 2014) [10]. The mainland area of 
Bombana District was actually also a potential industrial 
center for palm sugar. It could be shown by the number of 
potential aren trees spread in the mainland Bombana 
District as mapped in Figure 2. Distribution of potential aren 
(Arenga pinnata (Wurmb) Merr) trees in Bombana District 
was found in Poleang Sub-District (Pokurumba Village), 
and Central Poleang Sub-Districts (Village of Poliandro, 
Leboa, Paria). (Figure 2). Similar to East Kolaka District, 
aren (Arenga pinnata (Wurmb) Merr) trees in Bombana 
District also grew in various habitats, such as yard, 
gardens, and hills. Also, majority (76, 00%) of aren (Arenga 
pinnata (Wurmb) Merr) trees  grew in plantations, on the 
sidelines of plantation crops. The second largest habitat 
where aren (Arenga pinnata (Wurmb) Merr) trees  occurred 
was in hilly areas around protected forest in Poleang Sub 
District at about     20, 67%.  Aren (Arenga pinnata (Wurmb) 
Merr) trees  were also grew wild in the yard at about 3, 
33%.  

 
Figure 2. Spread Map of Potential of Arenga Pinnata 

(Wurmb) Merr in Bombana District 
 
Aren deep varieties abundant (85%) in Bombana District. It 
was the strength of Bombana District as the largest supplier 
of palm sugar in the SE Sulawesi. This advantage can still 
be improved by developing the palm sugar industry in the 
mainland Bombana District region with optimal utilization of 
potential aren (Arenga pinnata (Wurmb) Merr) trees that 
have been identified as in Figure 2. 
 
 
 
 

3.3  Mapping of Aren (Arenga pinnata (Wurmb) Merr)  
Potential in Muna District 
The characteristics of the Muna District are very suitable for 
the growth of potential aren (Arenga pinnata (Wurmb) Merr) 
trees as a raw material source for palm sugar. However, the 
production of palm sugar was still lower than in the district 
of East Kolaka, let alone the district of Bombana. Only three 
sub districts among twenty two sub-districts in the Muna 
District that were actively processing aren sap into palm 
sugar. The three sub-districts namely Kabangka, Kabawo 
and Napabalano sub districts. Therefore the mapping of 
potential aren trees was carried out in the three sub-districts 
to explore the potential for sustainable palm sugar industry 
in Muna District which could support the stock of palm 
sugar in SE Sulawesi. The distribution of potential aren 
(Arenga pinnata (Wurmb) Merr) trees  in Muna District was 
mainly situated in the center of aren production areas 
around Kabangka Sub-District (Villge of Kabangka, 
Sarimulyo, Oensuli, Wansugi, Komba-komba), Kabawo 
Sub-District (Wantiworo and Lamanu Villages) and 
Napabalano Sub-District (Village of Lambiku, Langkumapo 
and Napalakura villages) as mapped in Figure 3.   

 

 
Figure 3. Spread Map of Potential of Arenga Pinnata 

(Wurmb) Merr in Muna District 
 
Figure 3 clearly showed that in Muna District, Aren (Arenga 
pinnata (Wurmb) Merr) trees  grew dominantly (46%) in 
community forest areas. About 38% of wild aren (Arenga 
pinnata (Wurmb) Merr) trees  also found in the gardens and 
the rest (16%) grew wild in the yard. Figure 3 showed that 
Kabangka district dominate the distribution of productive 
aren (Arenga pinnata (Wurmb) Merr) trees , at 50.67%. 
Around 34.67% of aren (Arenga pinnata (Wurmb) Merr) raw 
material was from Kabawo, and similar percentage was in 
Napabalano district. As much as 80% of palm trees 
scattered in the district of Muna is a type of palm tree in 
deep varieties. It will greatly strengthen the potential of 
Muna Regency as an area of palm sugar industry. 
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3.3  Mapping of Aren (Arenga pinnata (Wurmb) Merr)  
Potential in Kendari City 
The Kendari City is the capital of SE Sulawesi province, 
also a marketing center for various commodities produced 
by all 16 other districts/cities. Nevertheless the area of 
Kendari City is also overgrown by wild aren trees which are 
a potential for the growth of the palm sugar industry. In 
Kendari City, aren (Arenga pinnata (Wurmb) Merr) trees 
were found in Abeli Sub-District (Village of Benua Nirae, 
Anggalo Melay and Tobimeita) and Puuwatu (Lalodati and 
Tobuha Villages).  The location of potential aren trees in 
Kendari City could be mapped as Figure 4.  

 
Figure 4. Spread Map of Potential of Arenga Pinnata 

(Wurmb) Merr in Kendari City 
 
Figure 4 showed that aren (Arenga pinnata (Wurmb) Merr) 
trees  in Kendari predominantly (95, 33%) grew in the yard 
of aren (Arenga pinnata (Wurmb) Merr)  sap tappers 
community. 4,67% of aren (Arenga pinnata (Wurmb) Merr) 
trees  were also found to grew wildly in gardens. In Kendari 
City, we found that many aren (Arenga pinnata (Wurmb) 
Merr)  sap tappers cultivated the trees rather than relied on 
the wild trees for palm juice supply particularly in Puuwatu 
areas. This condition causes the percentage of aren genjah 
in the Kendari City to be higher than the other aren sugar 
centers in SE Sulawesi. Varieties of aren genjah trees were 
about 30% in the Kendari City. Nevertheless, many wild 
aren (Arenga pinnata (Wurmb) Merr) trees  were still 
existed in the Abeli and Poasia Districts. Around 75.17% 
potential aren (Arenga pinnata (Wurmb) Merr) trees in 
Kendari City were spread extensively in Abeli with Benua 
Nirae Village being the most dominant whereas in Puuwatu, 
it was about 24, 83%. It is interested to note that around 
65% of aren (Arenga pinnata (Wurmb) Merr) trees   
resources in Kendari City was processed the juice into 
alcohol drink and none of aren (Arenga pinnata (Wurmb) 
Merr) tappers in Kendari City processed aren (Arenga 
pinnata (Wurmb) Merr)  juice into palm sugar. This study 
suggested that the development of agroindustry based on 
aren (Arenga pinnata (Wurmb) Merr)  trees is highly 

potential in SE Sulawesi considering their abundance. 
However, dependence on wild aren (Arenga pinnata 
(Wurmb) Merr) trees as the source of raw materials should 
be reduced through encouraging the culture of this aren 
trees to ensure the industry sustainability.       
 

4  Conclusion 
Based on our results, some conclusions can be drawn from 
this study as follows:  
a. Two types of potential aren (Arenga pinnata (Wurmb) 

Merr) were identified, aren genjah varieties and aren 
deep varieties. 

b. Spread map of potential aren (Arenga pinnata 
(Wurmb) Merr) trees showed that the highest potential 
location of aren (Arenga pinnata (Wurmb) Merr) tree 
was spread in Mowewe of East Kolaka District 
(31.33%), equally in Poleang and Central Poleang of 
Bombana District and in Kabangka of Muna District at 
50.67%.  The largest potential aren (Arenga pinnata 
(Wurmb) Merr) was in Abeli in Kendari City at 75.17%. 

 

5 Implication  
Mapping of aren (Arenga pinnata (Wurmb) Merr) trees 
potential has to be used as a basis for the sustainability of 
the palm sugar industry. The location points should be the 
center of the palm sugar industry. 
 

6 Originality/Value  
This study was original. It was indicated by an integrated 
study because it has explored the potential of raw materials 
to support the sustainability of the palm sugar industry that 
has competitiveness as a regional power. 
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