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Abstract

Research on the diversity of rattan morphology has been conducted in three forest conservation areas in South Sumatra, i.e. Bentayan
Wildlife Reserve, Bukit Cogong, and Gunung Raya Wildlife Reserve. This study aims to analyze the diversity of rattan morphology in
three protected areas in South Sumatra. This research uses purposive sampling method by exploring the forest area. The results
showed that in the Bentayan Wildlife Reserve area were found 3 species of 3 families while in Bukit Cogong Protected Forest was
found 9 species of 3 families and in the Gunung Raya Wildlife Reserve area were found 5 species of 3 families. The morphology of
rattans species in the three regions has different shapes and colors of thorns on the stem, the top and the bottom surfaces of the
leaves, the climbing organ and the growth nature. The same rattan species were being found in the same of two or three locations,
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having morphological differences in diameter and length of the stem.
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1. INTRODUCTION

Indonesia became the world’s leading and considered as one of
the centers of world economic diversity. Many types of com-
mercial timber, tropical fruits (durian, duku, salak, rambutan,
bananas, etc.), orchids, bamboo, rattan, coconut, and others
are mostly from Indonesia. Therefore, Indonesia is known
as one of the world’s largest biodiversity (megadiversity) and
is the center of the world’s biodiversity (megacenter of biodi-
versity) (Astirin, 2000). Basically, rattan is a plant belonging
to the group of palms that live vine. This group belongs to
the calamoideae sub family that has 13 genera and about 600
species grow in the tropical rain forest of Southeast Asia (IHar-
tanti, 2012). Rattan is one of the plants that naturally grow
in primary forest and secondary forest including in the area
of former shifting cultivation and shrubs. Rattan belongs to a
species of climbing plants that requires a host tree for its growth
process (Dransfield and Manokaran, 1996).

Rattan origin is a plant belonging to the group of palms
that live vine. This group belongs to the Calamoideae sub
family that has 13 genera and about 600 species grow in the
tropical rain forest of Southeast Asia (IHartanti, 2012). Ac-
cording to Rachman and Jasni (2006), rattan comes from the
Angiospermae subdivision, the Monocotyledonae class, the
Palmales order and the Palmae family. Rattan generally grows
naturally, spreading from coast to mountains, at an elevation of

0-2900 m above sea level; ecologically rattan thrives in various
places, both in the lowlands and highlands, especially in humid
areas such as riverbanks (Kalima, 2008).

According to Kunut et al. (2014), the classification of rattan
species is typically based on the equality of features that each
species possesses. The determination of rattan species can
be identified by morphological characteristics of plant organs
such as roots, stems, leaves, flowers, fruit and additional tools.
Sustainable utilization of natural rattan can be done through
proper planning by basing on information about the habitat,
population, potential, and distributions. Such information can
be obtained through inventory activities conducted in various
places in Indonesia (Witono et al., 2003).

Potential spread of rattan one of which was found in the pro-
tected forest areas. The protected forest area itself has certain
characteristics such as preservation of plant species diversity, as
well as the utilization of biological natural resources and their
ecosystems (Uslinawaty et al., 2014). Some protected forest
areas in South Sumatra are Bentayan Wildlife Reserve, Bukit
Cogong Protected Forest and Gunung Raya Wildlife Reserve,
which are necessary to study the morphological diversity of
rattan in the three protected areas in South Sumatra.
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2. EXPERIMENTAL SECTION

2.1 Research Location

The research was conducted in March (Initial Survey) and May
- June 2017. The location of the research was conducted in
Bentayan Wildlife Reserve, Bukit Cogong Protected Forest and
Gunung Raya Wildlife Reserve. Samples of rattan that have
been obtained were identified in the Postgraduate Integrated
Research Laboratory of Sriwijaya University, Palembang.

2.2 Materials and Instrumentation

The tools that used in the research were stationery, GPS (Global
Positioning System), digital camera, machetes, kispray bottle,
newsprint, big plastic sacks, twig scissors, cloth scissors, trans-
parent plastic bags (40 x 60 cm), plastic ropes, anti theft gloves,
sample boxes, gauges. The materials used at the time of the
study were rattan samples and alcohol 70%.

2.3 Methods

Sampling was done by means of exploration using purposive
sampling method, and then performed the inventory of plants.
Specimens obtained in the field were taken especially from the
main organs of plants such as stems, leaves, and climbing organs
for further identification. Morphological observation was done
by descriptive method. Observations and measurements of
morphological data were performed on plant vegetative organs
i.e. stems, leaves, climbing organs and growth nature in the
form of qualitative and quantitative data. Further identification
was done by using Taxonomy books e.g. Flora (Steenis et al.,
2006), Atlas Rattan Indonesia Volume 1 (Jasni et al., 2012a),
Atlas Rattan Indonesia Volume 8 (Jasni et al., 2012b) and other
articles on rattan. Each sample was documented in the form
of photos and herbarium. Making herbarium followed the
Kalima (2008) methods i.e. collecting samples, Processing
and Preservation, and drying the specimens in the herbarium
collection (Laboratory).

3. RESULTS AND DISCUSSION

Based on the identification results from the three research sites
i.e. Bentayan Wildlife Reserve, Bukit Cogong Protected Forest
and Gunung Raya Wildlife Reserve, each site have different
morphological characters, especially on the shape and color
of thorns on the stem, the top and the bottom surfaces of the
leaves, climbing organ and growth nature. The rattans were
being found in the three locations of the research are 13 species
of rattans, including in 4 genera which are Calamus (6 species),
Daemonorops (3 species), Korthalsia (3 species), Plectocomiopsis
(1 species). Morphological characters of 13 species have dif-
ferences especially on the character of growing properties. In
13 species of rattan were being found from the three research
sites, 11 species of rattan have growth nature in a clump, while
2 rattan species are single. Compared with previous research
results in Papalia Protected Forests, the rattan species found
in Papalia Protected Forests were fewer, i.e. 8 species and two
are single (Uslinawaty et al., 2014).
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The climbing organ is one of the rattan species characters.
From the thirteen species of rattan were being found, there
were 10 species that have cirrus and 8 species that have flag-
ellum as the climbing organs. Cirrus and flagellum play an
important role as the main tool for climbing, because cirrus
and flagellum can float in the air so that rattan can easily attach
its tip/crown to the other plants which stand nearby (Uslinawaty
et al., 2014). The cirrus is an extension of the leaf rachis by
exceeding the tip of the leaflet, while the flagellum is an inflo-
rescence of barren leaves that grow on the leaf midrib near the
knee (Dransfield and Manokaran, 1996).

According to Table 1, rattans species were being found in
all three regions have different characters in stems and leaves.
On the stem of each species of rattans have different shape and
color of thorns. In the genus of Calamus have triangular thorns
and different thorn colors. Calamus pogonacanthus has long
triangular thorns which are blackish brown. Calamus orthostachys
has long triangular thorns and blackish dark green. Calamus
scipionum has flat, yellowish white and triangular thorns. The
Calamus manan have black triangular thorns. Calamus javensis
have small and yellowish green triangular thorns. There is no
thorn on the stem of Calamus ulur, and the stems are yellowish
green.

In the genus of Daemonorops also have different shape and
color of thorns. Daemonorops robusta have slim thorns, usually
soft and whitish to black. Daemonorops sabut have thorns on
the stem that forming a tunnel consisting of long and smooth
thorns which are black and brown. Daemonorops margaritae have
red brown triangle thorns on the stem. While in the genus of
Korthalsia also have the variations of shape and color of thorns.
Korthalsia ferox have triangular thorns on the stem and the
thorns are light brown. Korthalsia junghuhnii have spreading
thorns on a single stem and the thorns are yellowish green.
Korthalsia echinometra have black thorns the stem. The genus
of Plectocomiopsis geminiflora have slim and long thorns on the
stem and the thorns are gray.

In rattans species, thorns have the function on helping rat-
tan to climb. According to Sinaga (1986), rattan is a plant that
propagates in a supporting tree with the help of the hooks found
in the end of the petiole or flagella on the leaf midrib. The
thorn pattern and the leaf width can be used to characterize
the diagnosis of a species (Ramadhani et al., 2014). The mor-
phological differences of thorns on the stems of rattan species
found in the three regions can be presented in Figure 1.

The types of rattan have differences on the leaves where
the differences are leaves color and the presence of thorns on
surfaces of the leaves. On the species of Calamus pogonacanthus,
the top and bottom surface of the leaves are thorny. On Calamus
orthostachys, the top and bottom surface of the leaves are not
thorny. The top surfaces of the leaves on Calamus scipionum are
green, while the bottoms surfaces are brownish green, and both
surfaces are thorny. On Calamus manan, the top surfaces of the
leaves are pale green, and the bottoms surfaces are brownish
gray. On Calamus javensis, the top and bottom surfaces of the
leaves are reddish brown. Calamus ulur, the top and bottom
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Table 1. Morphological Differences of Rattan Species Found in The Three Conservation Areas in South Sumatera

Morphology Distribution
Species (Local name) Stem Leaves Climbing Growth
Organs Nature
(C.  pogonacanthus)  The shapes of the thorns  The top and bottom surface ~ Cirrus Clumping 1
Rattan Batang on the stem are long tri- of the leaves are thorny.
angle, blackish brown
(C. orthostachys) Rat-  The shapes of the thorns  The top and bottom surface ~ Cirrus Single 2
tan Manau Riang on the stem are long of the leaves are not thorny
triangle, blackish dark
green.
(C. scipionum) Rattan ~ The shapes of the thorns  The top surfaces of the Flagellum Clumping 2 and 3
Semambu on the stem are big flat leaves are green, the bot-
triangle, yellowish black  toms surfaces are brownish
green, and both surfaces are
thorny.
(C. manan) Rattan  The shapes of the thorns The top surfaces of the Cirrus Single 2 and 3
Manau on the stem are triangle leaves are pale green; the
and black. bottoms surfaces are brown-
ish gray.
(C. javensis) Rattan ~ The shapes of the thorns  The top and bottom sur- Flagellum Clumping 2
Cacing on the stem are small faces of the leaves are red-
triangle and yellowish  dish brown.
black
(C. ulur)Rattan Ulur ~ No thorn on the stem The top and bottom sur- Cirrus Clumping 3
and the stem is yellow- faces of the leaves are
ish green brownish green and thorny.
(D. robusta) Rattan Smooth thorns and The top and bottom sur- Cirrus Clumping 1
Susu whitish into black faces of the leaves are green
and thorny.
(D. sabut) Rattan  The shapes of the thorns  The top and bottom sur- Cirrus Clumping 2 and 3
Lelak on the stem forming a faces of the leaves are
tunnel consisting of long  brownish green.
and smooth thorns those
are black and brown.
(D. margaritae) Rat-  The shapes of the thorn  The top and bottom sur- Flagellum Clumping 2
tan Semijau on the stem are triangle faces of the leaves are
and red brown. gloomy green.
(K. ferox) Rattan  The shapes of the thorn The top surfaces of the Cirrus Clumping 2 and 3
Kayu on the stem are triangle leaves are light green,
and light brown. and the bottom surfaces
arewhitish gray.
(K. junghuhnii) Rat-  The shapes of the thorn The top surfaces of the Cirrus Clumping 2
tan Semut on the single stem are leaves are green; the bot-
spread and yellowish toms surfaces are whitish
green. gray. Both surfaces are
thorny.
(K. echinometra) Rat-  Thorn on the stem are The top surfaces of the Cirrus Clumping 2
tan Udang black leaves are green; the bot-
toms surfaces are whitish
green.
(P. geminiflora) Rat-  The shapes of the thorn  The top and bottom sur- Cirrus Clumping 3

tan Kesu

on the stem are slim and
long and gray.

faces of the leaves are light
green.

Note: 1) Bentayan Wildlife Reserve. 2) Bukit Cogong Protected Forest

© 2018 The Authors.

. 8) Gunung Raya Wildlife Reserve.
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Figure 1. Morphological Differences of thorns on the stems of rattan species (a) Calamus pogonacanthus (b) Calamus orthostachys (c)
Calamus scipionum (d) Calamus manan (e) Calamus javensis () Calamus ulur (g) Daemonorops robusta (h) Daemonorops sabut (i)
Daemonorops margaritae (j) Korthalsia ferox (k) Korthalsia junghuhnii(l) Korthalsia echinometra (m) Plectocomiopsis geminiflora.
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Figure 2. The morphological differences of thorns and leaf color in rattan species (a) Calamus pogonacanthus (b) Calamus orthostachys
(c) Calamus scipionum (d) Calamus manan (e) Calamus javensis () Calamus ulur (g) Daemonorops robusta (h) Daemonorops sabut (i)
Daemonorops margaritae (j) Korthalsia ferox (k) Korthalsia junghuhnii(l) Korthalsia echinometra (m) Plectocomiopsis geminiflora.
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Figure 3. (a) Rattan Kayu in Bentayan Wildlife Reserve, (b) Rattan Kayu in Bukit Cogong Protected Forest, (c) Rattan Semambu
in Bukit Cogong Protected Forest, (d) Rattan Semambu in Gunung Raya Wildlife Reserve, (e) Rattan Manau in Bukit Cogong
Protected Forest, (f) Rattan Manau in Gunung Raya Wildlife Reserve, (g) Rattan Lelak in Bukit Cogong Protected Forest, (h)

Rattan Lelak in Gunung Raya Wildlife Reserve.

surfaces of the leaves are brownish green and thorny.

The top and bottom surfaces of the leaves on Daemonorops
robusta are green and thorny. On Daemonorops sabut, the top
and bottom surfaces of the leaves are brownish green. Dae-
monorops margaritae, the top and bottom surfaces of the leaves
are gloomy green. Korthalsia ferox, the top surfaces of the leaves
are light green, and the bottom surfaces are whitish gray. Ko-
rthalsia junghuhnii, the top surfaces of the leaves are green, the
bottoms surfaces are whitish gray and both surfaces are thorny.
Korthalsia echinometra, the top surfaces of the leaves are green,
the bottoms surfaces are whitish green. Plectocomiopsis gemini-
flora, the top and bottom surfaces of the leaves are light green.
According to Abrahamson (2007), variations in leaf organs can
be caused by the influence of light intensity. The differences
of morphology of thorns and leaf color in rattan species found
in three regions can be presented in Figure 2.

The morphological differences in diameter and length of
stem segments of the same species were found in two or three
different locations. In Bentayan Wildlife Reserve and Bukit
Cogong Protected Forest the same species of rattan found are
rattan kayu (Korthalsia ferox). In Bentayan Wildlife Reserve

© 2018 The Authors.

stem diameter is 7 cm, the length of the stem segment is 24
cm, while in the Bukit Cogong Protected Forest stem diameter
is 11 cm, the length of the stem segment is 37 cm, which
means the diameter and length of the stem in Bukit Cogong
Protected Forest is larger than in Bentayan Wildlife Reserve.
The difference in diameter and length of the wooden rattan
stem can be presented in Figure 3a and 3b.

The same rattan species were found in Bukit Cogong Pro-
tected Forest and Gunung Raya Wildlife Reserve are rattan
semambu (Calamus scipionum), rattan manau (Calamus manan),
and rattan lelak (Daemonorops sabut). In the Bukit Cogong Pro-
tected Forest, the stem diameter of rattan semambu is 10 cm,
the stem length is 29 cm, while in Gunung Raya, the stem
diameter of rattan semambu is 9 cm, and the stem length is
27 cm, which means the diameter and the length of the stem
of rattan semambu in Bukit Cogong Protected Forest is larger
than in Gunung Raya Wildlife Reserve. The difference in di-
ameter and length of the segment of the rattan can be shown
in Figure 3¢ and 3d.

In the area of Bukit Cogong Protected Forest, stem diame-
ter of rattan manau is 23 cm, stem length is 33 cm, while in
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the area of Gunung Raya Wildlife Reserve, stem diameter of
rattan manau is 21 cm, the length of the stem is 29 cm, which
means the diameter and the length of stem of rattan manau
in the Bukit Cogong Protected Forest is larger than Gunung
Raya Wildlife Reserve area. The difference in diameter and
length of the stem of rattan manau can be presented in Figure
3e and 3f.

In Bukit Cogong Protected Forest area, the stem diameter
of rattan lelak is 8 cm, stem length is 34 cm, while in Gunung
Raya area, the stem diameter of rattan lelak is 6 cm, stem
length is 82 cm, which means the diameter and length of stem
of rattan lelak in Bukit Cogong Protected Forest area is larger
than in Gunung Raya Wildlife Reserve area. According to
Sanusi (2012), the morphological characteristic of stem on rat-
tan species is a non mechanical physical property possessed by
a rattan species naturally. Non mechanical physical properties
include the shape, length of the segment and the diameter of
the stem. The difference in diameter and length of the stem of
rattan lelak can be presented in Figure 8g and 3h.

4. CONCLUSIONS

In Bentayan Wildlife Reserve area were found 3 species of
3 genera, Bukit Cogong Protected Forest area were found 9
species of 3 genera. In the area of Gunung Raya Wildlife
Reserve were found 5 species of 8 genera. The morphology
of rattan species in the three regions have different shapes and
colors of thorns on the stem, the top and the bottom surfaces
of the leaves, the climbing organ and the growth nature. The
same rattan species were being found in the same of two or
three locations, having morphological differences in diameter
and length of the stem.

5. ACKNOWLEDGEMENT

This research is partially funded through the leading research
grants of the Sriwijaya University (ZD & 1Y). Thanks to all
those who have helped so that this research can be resolve
properly, including the reviewer of this manuscript.

REFERENCES

Abrahamson, W. G. (2007). Leaf Traits And Leaf Life Spans
Of Two Xeric Adapted Palmettos. American Journal of Botany;

© 2018 The Authors.

Science and Technology Indonesia, 3 (2018) 14-20

1297-1308

Astirin, O. P. (2000). Problems of Biodiversity Management
in Indonesia. Biodiversitas, Journal of Biological Diversity, 1(1);
36-40

Dransfield, J. and N. Manokaran (1996). Sumberdaya Nabati
Asia Tenggara 6: Rotan. Gadjah Mada University Press

Hartanti, G. (2012). Perkembangan Material Rotan dan Peng-
gunaan di Dunia Desain Interior. Humaniora, 3(2); 494

Jasni, R. Damayanti, and T. Kalima (2012a). Atlas Rotan Indone-
sia Jilid 1. Research and Development Center of Forestry
Engineering and Forest Products Management

Jasni, Kridianto, T. Kalima, and Abdurachman (2012b). Atlas
Rotan Indonesia Jilid 8. Research and Development Center
of Forestry Engineering and Forest Products Management

Kalima, T. (2008). Keragaman Spesies Rotan Yang Belum
Dimanfaatkan Di Hutan Tumbang Hiran, Katingan, Kali-
mantan Tengah. Info Hutan; 161-175

Kunut, A. A., A. Sudhartono, and B. Toknok (2014).
Keanekaragaman Jenis Rotan (Calamus Spp.) di Kawasan
Hutan Lindung Wilayah Kecamatan Dampelas Sojol Kabu-
paten Donggala. Warta Rimba; 102—108

Rachman, O. and Jasni (2006). Rotan Sumberdaya, Sifat dan
Penglolaannya. Forestry Research and Development Agency

Ramadhani, D. P., T. Chikmawati, and H. Rustiami (2014).
Variasi Morfologi Daemonorops Fissa Kompleks di Malesia
Barat. Floribunda; 11-16

Sanusi, D. (2012). Rotan Kekayaan Belantara Indonesia. Brilian
Internasional

Sinaga, M. (1986). Cara Pemungutan Rotan Pada Beberapa
Daerah di Indonesia. Proceeding Lokakarya Nasional Rotan;
208-216

Steenis, C. G. G. ]J. V., G. D. Hoed, S. Bloembergen, and P. .
Eyma (2006). Flora. Perca

Uslinawaty, Z.., Rosmalinasiah, and Asrun (2014). Morfologi
dan Tingkat Kelimpahan Jenis Rotan Di Hutan Lindung
Papalia Kabupaten Konawe Selatan. Biowallacea, (90-96)

Witono, J. R., T. Daradjat, and S. Sujahman (2003). Beberapa
Jenis Rotan Di Gunung Cakrabuana, Sumedang, Jawa Barat.

Berila Biologi; 789-792

Page 72 of 72



SINTA - Science and Technology Index 19/02/20 14.53

- S3
OSInta Sinta Score
Science and Technology 4 4
Journal |ndoneS|a H-Index H5-Index
Profile eISSN : 2580-43911 pISSN : 2580-4405
Universitas Sriwijaya 55 55
Citations 5 Year
Citations
2018 2019 Citation Statistics
) -
O\sinta Accreditations 0 (]
Penerbit:
FMIPA Search.. M <« 1 2 3 10
Universitas Q 4 5 » M
Sriwijaya I —
Q@ Website | @ Page 10of 9| Total Records : 81 017 2018 2019 200
Editor URL Publications Citation
Address: | I
- Keggin type polyoxometalate H4 (aSiW12040).

JI. Seruni, RT 3 _ _ 7
Bukit Besar nH20 as intercalant for hydrotalcite
Palembangl NR Palapa, M Said
indonesia ' Science and Technology Indonesia 1 (1), 25-28
Palemban

& Adsorption of Cobalt (Il).on Layered Double 6

Email: Hydroxides (Mg/Al and Ca/Al) In Aqueous Medium:

admin@sciencetechindonkdnetierand Thermodynamic Aspect
NR Palapa, T Taher, M Said, R Mohadi, A Lesbani
Science and Technology Indonesia 3 (4), 189-194

Phone:

Adsorption of congo red using Mg/Al hydrotalcite
M Said, NR Palapa 6
Science and Technology Indonesia 2 (1), 17-21

Last Updated :
2020-01-22

Adsorption of procion red and congo red dyes

using microalgae Spirulina sp
R Mohadi, Z Hanafiah, H Hermansyah, H Zulkifli
Science and Technology Indonesia 2 (4), 102-104

Synthesis and Characterization of Zn/Al, Zn/Fe,

http://sinta.ristekbrin.go.id/journals/detail?id=6056 Page 10of 3


http://sinta.ristekbrin.go.id/journals/detail?id=6056%23!
http://sciencetechindonesia.com/index.php/jsti
http://sciencetechindonesia.com/index.php/jsti/about/editorialTeam
http://sinta.ristekbrin.go.id/journals/detail?page=2&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=3&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=4&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=5&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=2&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=9&id=6056
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)

SINTA - Science and Technology Index 19/02/20 14.53

and Zn/Cr Layered Double Hydroxides: Effect of 3
M3+ ions Toward Layer Formation

NR Palapa, Y Saria, T Taher, R Mohadi, A Lesbani

Science and Technology Indonesia 4 (2), 36-39

Furosemide self nano emulsifying drug delivery
system (SNEDDS)_formulation comprising_of
capryol-90, polysorbate-80, and peg-400 with

simplex-lattice-design
NA Fithri, M Mardiyanto, RP Novita, V Andrean
Science and Technology Indonesia 2 (4), 85-88

Antidiabetic Activity Test of Ethanolic Seri Leave’s
(Muntingia Calabura L.) Extract in Male Rats
Induced by Alloxan

H Herlina, A Amriani, | Solihah, R Sintya

Science and Technology Indonesia 3 (1), 7-13

Adsorption of procion red using layer double
hydroxide Mg/Al

M Imron, M Said, A Lesbani

Science and Technology Indonesia 2 (3), 64-67

Pillarization of layer double hydroxides (Mg/Al)
with keggin type K4 (@-SiW12040]: nH20 and its
application as adsorbent of procion red dye

IP Sari, M Said, A Lesbani

Science and Technology Indonesia 2 (3), 71-75

Mg/Al double layer hydroxides: intercalation with
H3 (a-PW12040]: nH20

Y Hanifa, NR Palapa

Science and Technology Indonesia 1 (1), 16-19

Page 10of 9 | Total Records : 81 M <« 1 2 3

Copyright © 2017
) Kementerian Riset, Teknologi, Dan Pendidikan
(Y Tinggi Republik Indonesia
AsTEROT (Ministry of Research, Technology, and Higher
Education of the Republic of Indonesia)

All Rights Reserved.

http://sinta.ristekbrin.go.id/journals/detail?id=6056 Page 2 of 3


http://sinta.ristekbrin.go.id/journals/detail?page=2&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=3&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=4&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=5&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=2&id=6056
http://sinta.ristekbrin.go.id/journals/detail?page=9&id=6056
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)
https://scholar.google.co.idjavascript:void(0)

SINTA - Science and Technology Index 19/02/20 14.53

http://sinta.ristekbrin.go.id/journals/detail?id=6056 Page 3 of 3



