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Abstract. Hidayat S. 2019. The study of suweg (Amorphophallus paeoniifolius) and other undergrowth species in teak plantation forest
of Temengeng, Blora, Indonesia. Biodiversitas 20: 37-42. Suweg (Amorphophallus paeoniifolius (Dennst.) Nicolson) is one of the
potential sources of food plants that are often found growing wild in farmers' gardens or fields. In the teak plantation forest of Cepu,
precisely in Temengeng village, there are many suwegs growing among the old and big teak trees. To find out the potential and range of
habitat where suweg grows, especially in teak plantation forest, ten observation plots were made using purposive sampling method, each
measuring 10 x 10 m2. Overall, 17 adults and 30 young individuals of suweg were found. In addition to teak, 43 wild plant species were
identified alongside suweg, from various habits, namely herb, liana, shrub, epiphyte, and tree. Herbs were the most common plants
growing around suweg, especially from the families of Fabaceae, Compositae, and Zingiberaceae. The species that were almost always
found together in the suweg plots were Tetrastigma lanceolarium (Roxb.) Planch. and Thespesia lampas (Cav.) Dalzell, but in quantity,
Costus spiralis (Jacg.) Roscoe was more abundant than the other two species, although it was only found in four sampling plots. The
results of this study also showed that there was no association between suweg and certain plants; this was supported by the low

similarity index among plots.
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INTRODUCTION

Temengeng is a village in the middle of teak plantation
forest. It is located in Sambong Sub-district, Blora District,
Central Java Province. Most of the population live as
farmers and laborers on teak plantations. Teak plantation
areas around this village are included in the forest
management area of Perhutani, namely in the RPH (the
smallest sub-unit of forest management area) of
Temengeng, BKPH (the sub-unit of forest management
area) of Pasar Sore, KPH (the unit of forest management
area) of Cepu. Part of the area, i.e. the Wana Wisata Gubug
Payung, where there are teak trees that are hundreds of
years old, is allocated for reformation program, while some
other areas still function as production forests.

In the middle of this old teak tree, there are lots of
undergrowth in the form of wild herbs and shrubs. Groups
of undergrowth in plantations are usually seen as weeds,
but when viewed from the aspect of economic potential in
the future, undergrowth plants can provide choice values.
According to Kunarso and Azwar (2013), the value of
choice is the connection with the potential to provide
benefits in the future, so the extinction of undergrowth
means a loss for human welfare in the future. One of the
wild plants that can be found in the teak plantation area in
Temengeng, is suweg or elephant foot yam, or
Amorphophallus paeoniifolius (Dennst. Nicolson). The

plant has anti-bacterial activity in its tuber and peels
extracts. This tuber accounts for several pharmacological
effects (Kadali et al. 2016). Basu et al. (2014) say that
consumption of this tuber for its sufficient amount of
essential micronutrients can be considered as nutritionally
valuable and healthy. This tuber contains 18.0% starch, 1-
5% protein and up to 2% fat. Suweg’s leaf contains 2-3%
protein, 3% carbohydrates and 4-7% crude fiber. The
tubers and leaves are quite acrid due to their high content
of oxalates. Acridity is usually removed by boiling for a
fairly long time (Kumar et al. 2015).

Suweg belongs to the family of Araceae. It is a crop of
South East Asian origin. It grows wild in the Philippines,
Malaysia, Indonesia and other South East Asian countries
(Madhurima et al. 2012). Indonesia and Thailand could be
the centers of diversity of A. paeoniifolius, but the corms of
the species are commercially traded in the local markets of
India, and are less frequent in those of Indonesia (Santosa
et al. 2017). In Indonesia particularly in Java island, two
common names for this species are walur and suweg.
Suweg is popular in Java for its edible tubers. According to
Yuzammi et al. (2017), the species has a long history of
cultivation and has probably escaped and become weedy in
many areas in its present-day distribution. The constantly
changing people’s lifestyle and the increasing presence of a
variety of modern foods cause the suweg to be forgotten.
This plant is currently categorized as least concern on
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IUCN red list ver 3.1 because it has very large geographic
range, ruderal strategy, low habitat specificity, and it is
widely cultivated throughout its range (Romand-Monnier
2013).

The purpose of this study was to determine the
condition of the population and habitat of suweg in
Temengeng teak plantation forest. It is expected that the
results of this study can be used as one of the basic
information in the management of teak plantation forest
areas in the future because teak plantation forests in
Temengeng can also produce other potentials of the
undergrowth plants, especially suweg for the welfare of the
people in the surrounding villages.

MATERIALS AND METHODS

Research site

This research has been conducted in the teak plantation
forest area, RPH of Temengeng, BKPH of Pasar Sore, KPH
of Cepu, precisely in Temengeng Village, Sambong Sub-
district, Blora District, Central Java Province, Indonesia.
This area can be reached by vehicles in about 30 minutes
from the center of Cepu City to the northwest; it is about 25
km away (Figure 1).

Data collection

Sampling was done using a purposive sampling
method. A total of 10 sampling plots, each measuring 10 x
10 m?, were made in locations where suweg plant was
found. In each sampling plot, the number of suweg plants,

2

both young and adult, was recorded. Other plants found in
each plot were also identified directly in the field and the
names were confirmed later based on the accepted version
of the plant list. The environmental factors were measured
using related tools; temperature and humidity were
measured with a thermohygrometer, sunlight intensity with
a lux meter, soil acidity (pH) with a soil pH tester,
topography with a Shunto clinometer. The position and
altitude of sites were determined using Garmin GPS. The
percent of canopy cover and forest floor cover in each plot
were calculated manually using small boxes and meter
tapes.

Data analyses

The data obtained were tabulated in the Exel program.
The number of suweg individuals and the frequency of
each supporting plant species were calculated. The
dominance of plant species and families were estimated
qualitatively based on the percentage of area cover in each
plot. Meanwhile, to obtain information on differences in
plant species composition among suweg habitats, species
similarity index (IS) was calculated using the following
formula (Diserud and Odegaard 2007).

IS = (2w/a + b) x 100%
Where:
w : number of species found in both sites

a : number of species found in site a
b : number of species found in site b
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Figure 1. Locations of suweg observation plots in Temengeng Village, Sambong Sub-district, Blora District, Central Java Province,

Indonesia
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Figure 2. Suweg plant (Amorphophallus paeoniifolius). A. Habit, B. Inflorescence/flower, C. Seeds, D. Tuber (Photo by (A): Syamsul;

(B,C,D): Yuzammi)

RESULTS AND DISCUSSION

Suweg population

Wild populations of A. paeoniifolius are mostly
clumped along the forest edge, as well as on abandoned
land, riverbanks or the edges of conservation forests. The
species is also cultivated as a mixed crop in the fields of
banana, ginger, groundnuts (Singh and Wadhwa 2014). In
Lombok Island, many elephant foot yam seedlings grow
around a tree base and in the cavity of dead branches of
trees. It is probable that birds feed on the sweet pulp of
mature berries and drop the seeds, facilitating short-
distance dispersal (Santosa et al. 2017).

In general, in Indonesia there are two varieties of A.
paeoniifolius; the first one having slippery trunks is known
as suweg and the second having rough trunks is known as
walur. In this study, special observations were addressed to
Suweg, which has been widely consumed in several regions.
The tubers can usually be eaten with certain treatments.

Suweg is a robust herbaceous plant, 1.0-1.5 m tall.
Large dissected tripartite leaves constitute the luxuriant
outspreading crown-like foliage, borne on a fairly thick
single upright “stem”. The aerial “pseudostem” which is
round with a characteristic of irregular blotches is
botanically a leaf petiole. It flowers once in 1-3 years.
Inflorescence consists of a bell-shaped spathe surrounding
a central yellow spadix and is borne on a very short stalk. It
appears almost at ground level. (Kumar et al. 2015). Fruit
is produced in spikes. Individual fruits are ellipsoid to
globular, orange to red.

Of the ten plots surveyed, a total of 17 adults or 170
individuals/ha and 30 young individuals or 300
individuals/ha were recorded (Table 1).

Other plants in suweg habitat

From all plots, 43 wild plant species that lived together
with suweg were found, composed of various habits,
namely herb, liana, shrub, and trees. Herbs are the most
common plants growing around suweg, represented by 15
species, both annual or perennial herbs. Shrubs consisted of
14 species and liana 6 species. There were not many tree
species found, because according to Healey and Gara (2003)
the development of teak plantation reduces the diversity of
native trees. Fabaceae was the family most commonly found,
consisting of 8 species. This is also similar to the results of
Nikmah (2016) research in Brojonegoro teak forests that
the Fabaceae family or legumes are the most common.
Fabaceae is a family of plants that can help the fertility of
the soil because of its symbiosis with Rhizobium which can
fix nitrogen (N). Nitrogen and potassium (K) are important
for increasing corm yield of Amorphophallus species (Santosa
et al. 2015). After Fabaceae, the second most abundant
family was Lamiaceae consisting of 4 species, then followed
by Compositae and Zingiberaceae, each consisting of 3
species. Meanwhile, the plants almost always found growing
on the suweg plots were Tetrastigma lanceolarium and
Thespesia lampas; both species were found in eight plots of
ten sampling plots. But Costus spiralis qualitatively appeared
to be more abundant than the two species, although it was
only found in seven sampling plots. Quantitatively, the
number of C. spiralis individuals was not calculated, but
qualitatively the average cover was 70-80% in four plots
and under 50% in the other three plots. On the other hand,
T. lanceolarium and T. lampas dominated only 10-20% of
the plots, still less invasive than Chromolaena odorata and
Imperata cylindrica. C. odorata was also found as the
dominant shade plant in the A paeoniifolius research plot
conducted by Mulyati et al. (2017). The dominant species
in each sampling plot are shown in Table 2.
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Table 1. The number of individual Suweg plants in each sampling plot

Number of individual suweg

Location information

Plot number

Adult Young Altitude (m asl) Latitude & longitude Topo
| 1 1 134 S 07 04 660, E 110 29 263 slope, 50%
I 2 5 106 S 07 04 655, E 110 29 300 slope, 50%
i 3 2 100 S 0704648, E 110 29 354 flat
v 3 2 110 S 07 04 650, E 110 29 430 flat
\% 3 2 100 S 0704721, E 110 29 254 flat
VI 2 1 100 S 0704721, E 110 29 484 slope, 50%
VI 1 5 100 S 0704721, E 110 29 660 flat
VIl 1 6 64 S 0704 752, E 110 30 064 flat
IX 1 5 109 S 0704828, E 110 30 136 flat
X 0 1 110 S 0704647, E 110 30 553 flat

Table 2. Dominant species in each sampling plot

Plot Dominant species Plot cover (%) Location

I Cyclosorus terminans (J. Sm. ex Hook.) K.H. Shing 50 Waterside

I Paspalum conjugatum P.J.Bergius 60 Waterside

1] Costus spiralis (Jacq.) Roscoe 70 Waterside

v Costus spiralis (Jacq.) Roscoe 80 Waterside

\ Ficus montana Burm.f. 50 Edge of the path
VI Costus spiralis (Jacg.) Roscoe 75 Waterside

VII Costus spiralis (Jacg.) Roscoe 75 Waterside

VI Chromolaena odorata (L.) R.M.King & H.Rob. 75 Waterside

IX Caesalpinia sappan L. 50 Big road edge
X Imperata cylindrica (L.) Raeusch. 90 Edge of the path
Table 3. Value of similarity index for non-suweg species between The index Sgrensen’s similarity index measures

pair of plots

Plot 1| i1 v v Vvl VIl Vv IX X
| 0.40 0.62 0.52 042 057 05 023 0 0
I 0.46 0.48 0.48 059 05 0.32 0.17 0.13
1 0.96 0.77 0.55 0.74 0.38 0.08 O
v 0.74 0.56 0.69 037 0 0
\Y 0.56 0.8 0.31 0.08 0.13
VI 033 0 0 0.33
Vil 0.48 0.15 0.13
VIl 0.31 0.13
IX 0.38
X

Table 4. The average value of local environmental factors per plot

Plot Temp. Humidity  Sunlight Soil Canopy
(°C) (%) (lux) pH cover (%)
| 335 64 226.9 6.4 60
] 334 65.5 80 6.5 60
i 335 65.8 80 6.4 50
v 335 65.8 80 6.4 50
\Y 335 65.8 80 6.4 50
VI 334 65 80 6.4 40
VIl 334 65 80 6.4 40
VI 33.9 61.5 238 6.2 70
IX 35.5 58.5 125 5.8 50

X 33.9 61.5 238 6.2 100

similarity between two habitats whose value varies
between 0 and 1. Zero indicates no similarity and 1
indicates maximum similarity (Dubey et al. 2013). The
similarity index values (Table 3) show that most plots had
little species compaosition similarity from one another. Only
one pair had very high similarity index (0.96), namely the
third and fourth plots. Most of the plot pairs had similarity
index values under 0.5 and even 0, meaning that
undergrowth species composition was different from one
plot to another.

The highest value of similarity index (IS) between plots
Il and IV is presumably caused more by climate and
topographic similarity rather than by association between
species. Plots 11l and 1V had a similar condition, were
located on a flat land and under a large teak tree with a
diameter of about 100 cm and a wide crown. Meanwhile,
there were seven pairs of plots having zero values, meaning
that the species composition in the two plots was
completely different. This shows that there was no specific
association between suweg and other plant species.

Environmental factors

Environment is an important factor that influences the
existence of plant species. Suweg grows well in sites not
directly exposed to sunlight, but in the shade of various
vegetation around it, which can be shrubs or trees. The
vegetation plays an important role in the survival of A.
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paeoniifolius, because with the presence of vegetation, this
plant can be shaded so that climate factors such as
temperature, humidity and light intensity are suitable for its
growth (Mulyati et al. 2017).

Elephant foot yam grows well in tropical, warm, humid
conditions with maximum day-time temperature ranging
between 25° and 35°C, minimum night-time temperature
between 20° and 25°C and annual rainfall between 1000
and 3000 mm spread over a period of about six to eight
months. Singh and Wadhwa (2014) say that the hot and
humid climate provides better growth of suweg. Hot and
humid climate is required at initial stages of the crop for
vigorous growth, whereas dry climates facilitate tuber
bulking at later stage (Kumar et al. 2015).

Of the ten sampling plots (Table 4) only one plot had a
soil pH under 6, i.e. the 9th plot, but in this plot there were
several species of Fabaceae which contributed to soil
fertility with its ability to supply nitrogen. Most of the plots
had a soil pH between 6-6.5, so a variety of plants appeared
to thrive because, according to Nikmah et al. (2016), in
general, plants easily absorb nutrients at pH close to neutral
pH (pH 610 7).

Potential of suweg and other herbs

A. paeoniifolius has long been used as a local staple
food in many countries such as the Philippines, Indonesia,
Malaysia, Bangladesh, India, China and other Southeastern
Asian countries (Sugiyama and Santosa 2008). It is an
important economic crop because of its high production
potential (50-60 t/ha) and is usually used as vegetable (Gao
et al. 2017), and its tubers are rich in nutrients. It is a
healthy low-fat food, containing a good source of protein as
well as starch (Bais and Mali 2013). Basu et al. (2014)
reveal that the tuber of A. paeoniifolius has high crude
protein, moisture, fiber, ash, vitamins E and C content.
Besides, the tuber is rich in almost all the essential macro
and micro-nutrients. The tuber is interestingly an important
source of potassium, calcium and sodium. Moreover, the
tuber also lacks the presence of heavy metals like mercury,
cadmium, lead and arsenic. Putri et al. (2018) say that
extract of elephant foot yam is known to contain flavonoid
that is an antioxidant compound and thus has the potential
to be utilized as functional food in the form of beverages.

The plant A.paeoniifolius is found to be a potent herbal
plant showing diverse activities. The ethanolic extract
shows antioxidant and antitumor activities. The leaves
found to have antidiarrheal activity (Madhurima et al.
2012). Meanwhile, Singh et al. (2017) suggest that elephant
foot yam can be used as a rich and convenient source of
peroxidase for various applications including wastewater
remediation. Peroxidases are used for the bioremediation of
wastewater contaminated with hazardous aromatic
compounds.

In India A. paeoniifolius is also cultivated as an
intercrop along with turmeric and under coconuts or
bananas (Ravi et al. 2011). In Indonesia, on the other hand,
suweg is an underutilized crop that commonly grows under
shade (Santosa et al. 2015) but in Kuningan District suweg
is one of forest food crops in agroforestry systems (Nurlaila

et al. 2018) and its steamed corms are still used in some
districts of Java (Sugiyama and Santosa 2008).

In the environmental conditions as above, other plants
that have the economic potential were found to be quite
abundant, namely Tacca palmata, Zingiber zerumbet and
some potential medicinal plants such as Arcangelisia flava
and Caesalpinia sappan. Tacca palmata has high
carbohydrates, and contains chemical compounds for
medication, potentially useful lead compounds for anti-
cancer properties (Trimanto and Hapsari 2016). Various
ginger spices of the Zingiberaceae family are widely used
as spices, flavoring agents, and medicines in Southeast
Asia because of their unique flavor as well as their
medicinal properties. One of them is Zingiber zerumbet,
whose cones are also used as an ornamental in gardening,
and the milky juice obtained from the cones is famously
used as a shampoo (Yob et al. 2011). Arcangelisisa flava
has been used as a traditional medicine in many regions of
Indonesia for treating various diseases (Lovin et al. 2012).
The water extract of A. flava can be utilized as a safe
natural food additive, especially in the production of palm
sugar (Heryani and Nugroho 2015). The wood of
Caesalpinia sappan has export quality of natural dye and it
has the potential to become a drug for sale in the world
market due to its interesting biological effects and vast
folklore uses (Mariappan et al. 2014).
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