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Preface
We are very pleased to publish the proceeding of the 5th Science and Technology Research
Partnership for Sustainable Development Program (SATREPS) Conference on behalf of “The
Project for Producing Biomass Energy and Material through Revegetation of Alang-alang
(Imperata cylindrica) Fields”.
The 5th SATREPS Conference was held on November 17th, 2020 at Online Webinar,
Research Center for Plant Conservation and Botanic Gardens -LIPI, Bogor, Indonesia, which was
organized by Research Center for Plant Conservation and Botanic Gardens; Research Center for
Biology; Research Center for Biotechnology; Research Center for Chemistry; Center for Science
and Technology Utilization and Innovation – LIPI; Kyoto University-Japan; Science and
Technology Research, Partnership for Sustainable Development (SATREPS); The Japan
International Cooperation Agency (JICA); The Japan Science and Technology Agency (JST).
This conference already succeeded receive high appreciation from 254 participants, not
only from Indonesia, but also from Japan. This publication covered several subtopics including
Topics 1: fertilizer application, conversion of degraded land and farmland, molecular breeding
of grass biomass plants, environmentally friendly lignocellulosic materials; Topics 2: agriculture
and soil microbiology, biotechnology and plant biotechnology, biochemistry and enzymology,
ecology, ecosystem restoration and ecosystem rehabilitation, energy and renewable materials,
food technology and microbiology, forestry and forest management, general biology and plant
diversity, also plant breeding and molecular genetic. We received 4 abstracts from keynote and
invited speaker, 24 abstracts from participant, 19 full papers, 19 poster presentations. Regarding
to the selecting and editing process, we published 8 articles on this publication.
Finally, the chance of this continuously conference during the project period will give the
opportunity for supporting the scientists to present their great work in this related science and
technology. We hope this publication will be valuable and beneficial for those who have interest
in this fields.

Bogor, Mei 2021
The Organizing Committee of The 5th SATREPS Conference
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OVERVIEW
of the project

Producing Biomass Energy and Material through Revegetation of
Alang-alang (Imperata cylindrica) Fields
Toshiaki Umezawaa1, Kenji Umemuraa1, Masaru Kobayashib1
a

b

Research Institute for Sustainable Humanosphere, Kyoto University, Gokasho, Uji, 611-0011 Japan
Graduate School of Agriculture, Kyoto University, Kitashirakawa Oiwakecho, Sakyo-ku, Kyoto 606-8502, Japan
1

Corresponding author. Tel.: +81-774-3625, +81-774-38-3652, +81-75-753-6407
E-mail address: tumezawa@rish.kyoto-u.ac.jp, umemura@rish.kyoto-u.ac.jp,
kobayashi.masaru.8e@kyoto-u.ac.jp

Abstract
Imperata cylindrica or alang-alang that is a typical invasive grass weed grows extremely
well on poor soil and has spread widely in tropical and subtropical regions all over the globe
including Indonesia. The conversion of the deteriorated grasslands mainly composed of I.
cylindrica into biomass crop farmland would be valuable for renewable resource production
in the era of bioeconomy, which would contribute to the welfare and economic improvement
of not only Indonesian local communities but also countries across the world. In addition, the
conversion of the deteriorated grasslands to biomass crop farmland and/or plantation forests
may lead to restoration of biodiversity. In this context, we have been conducting “the Project
for Producing Biomass Energy and Material through Revegetation of Alang-alang (Imperata
cylindrica) fields” of SATREPS project as a collaboration with Indonesian Institute of Sciences
supported by JICA (Japan International Cooperation Agency) and JST (Japan Science and
Technology Agency). This project is in line with the aim of The Sustainable Development Goals
(SDGs) and of great importance for a sustainable development path of the world. In this
session, the authors will overview the achievements so far obtained and the future prospects
of the project.
Keywords: Imperata cylindrica, biomass energy, biomaterial, fertilizer application, grass
molecular breeding
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Utilization of lignocellulosic biomass for the
production of sustainable materials
Prof. Dr. Kenji Umemura
Research Institute for Sustainable Humanosphere, Kyoto University, Gokasho,
Uji, 611-0011 Japan

Abstract
Biomass which is renewable resource includes various taxonomic groups such as plant,
bacteria, fungi, archaea. Plant biomass, especially lignocellulosic biomass, is one of the most
abundant resources. Therefore, utilization of lignocellulosic biomass is effective for the
production of sustainable materials. This means that wood-based materials and wood pellets
are promising sustainable materials. According to the FAO report, wood removal tends to
increase year by year, and the volume increased 1.6 times over the last 57 years. Wood has
been used for industrial roundwood and wood fuel, each of which account for approximately
50%. Given population growth and economic development, wood removal will continue to
increase in the future. However, global forest area declined gradually, and 178 million
hectares disappeared from 1990 to 2020. There are concerns about the further decline due to
deforestation and climate change. As an alternative of wood, positive utilization of non-wood
lignocellulosic biomass is desired. In particular, non-wood lignocellulosic biomass derived
from agricultural wastes is expected to be potential resource. Actually, the production yield
of agricultural wastes such as straw, stalk and bagasse is very huge. Recently, researches on
the wood-based materials and wood pellets using agricultural wastes have been carried out.
Their availability will be considered based on the research results.
Keywords: sustainable materials, lignocellulosic biomass, wood, agricultural wastes
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Cutting edge technologies in biomass conversion
and utilization in Indonesia
Prof. Dr. Bambang Subiyantoa,
Subyaktoa, Sasa Sofyan Munawara, Lisman Suryanegaraa,
Firman Trie Ajib
a

RC for Biomaterials, Indonesian Institute of Sciences, Cibinong Science Center,
Jl. Raya Bogor KM 46 Cibinong, Bogor 16911.
b
RC for Policy and Management Scince, Technology and Innovation, Indonesian
Institute of Sciences, Jl. Gator Subroto No. 10, Jakarta 12710.

Abstract
The potential for raw materials from biomass in Indonesia is very abundant, both in
plants on land and in the sea. Biomass on land consists of forest and plantation plants that
have the potential as raw material for timber and other industries. Meanwhile, the potential
from the sea is also abundant but has not been fully utilized. Biomass raw materials can be
used (utilized) into various forms of products such as building materials, both conventional
(sawn timber) and fabricated (LVL, laminated timber), and as raw material for renewable
energy. Research on biomass raw materials for energy is currently being intensively carried
out, such as the collaboration between LIPI and Kyoto University developed sorghum which
has high lignin and low silica content which is very suitable as raw material for biomass pellets.
In addition, the Ministry of Forestry and the Environment conducts research on the cultivation
of forest plants which is specialized as raw material for the energy industry, namely the
charcoal, briquette, chips and biomass pellets industry which has a calorific value and a
combustion index equivalent to coal. Meanwhile, marine biomass such as sargassum seaweed
(Sargassum sp.) has been used as a supplement material through extraction technology. This
paper is aimed at providing a comprehensive overview of the current state of various biomass
conversion for energy and other products in Indonesia.
Keywords: biomass, building material, energy, supplement
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Current Status of the Activity in the Project
“Producing Biomass Energy and Material
through Revegetation of Alang-alang (Imperata
cylindrica) Fields” (Japan)
Toshiaki Umezawaa1, Kenji Umemuraa2, Masaru Kobayashib3
a

Research Institute for Sustainable Humanosphere, Kyoto University, Gokasho,
Uji, 611-0011 Japan
b
Graduate School of Agriculture, Kyoto University, Kitashirakawa Oiwakecho,
Sakyo-ku, Kyoto 606-8502, Japan
E-mail: 1 tumezawa@rish.kyoto-u.ac.jp, 2 umemura@rish.kyoto-u.ac.jp,
3
kobayashi.masaru.8e@kyoto-u.ac.jp

Abstract
The conversion of deteriorated grasslands mainly composed of Imperata cylindrica into
biomass crop farmland would be valuable for renewable resource production in the era of
bioeconomy. In addition, the conversion of the deteriorated grasslands to biomass crop
farmland and/or plantation forests may lead to restoration of biodiversity. However, the
grasslands that have emerged in the space left by felled tropical natural forest have been
difficult to be converted to agricultural or forest land. To address this issue, in the SATREPS
Project for Producing Biomass Energy and Material through Revegetation of Alang-alang
(Imperata cylindrica) fields, we have taken a comprehensive approach spanning restoration
of soil to the development of applications for biomass products, which is composed of three
subprojects. First, we aim to comprehensively identify the microorganisms present in the soil
environment using the latest genome technology, and to conduct an efficient fertilization
process to convert the soil into productive agricultural land and restore/maintain biodiversity.
Simultaneously, we aim to develop large-sized grass species with a high lignin content and to
work toward practical application of low environmental impact wood-based material and fuel
pellets. In this session, the achievements so far obtained and the future prospects of each
subproject will be overviewed.
Keywords: Imperata cylindrica, biomass energy, biomaterial, fertilizer application, grass
molecular breeding
Subproject 1
Conversion into farmlands for sorghum as the feedstock for renewable energies and
materials is a promising option to utilize currently unused marginal grasslands. Fertilizer
application is necessary to support vigorous growth of high-biomass plants, but in excess it
leads to a waste of resources and environmental deterioration. To avoid such problem, we
have been studying the following two topics in this project; (1) monitoring the change in soil
microbial community structures to access the environmental impacts of the land use change,
5

and (2) nutrition diagnosis of sorghum plants to judge the necessity of nutrient
supplementation. We have been analyzing the change in soil bacterial community structures
in a newly opened sorghum farmland, as a simulation of the changes induced by the land-use
change of marginal grasslands. We found that the soil bacterial community structure was not
so vulnerable to the anthropogenic interference, but the repeated cultivation in four cycles
gradually induced an increase of several bacterial groups. A decreasing tendency was
observed in bacterial diversity in the cultivated plots, which was mitigated by an application
of composts. Studies using seedlings suggested that the gene expression analysis could detect
nitrogen deficiency early and sensitively, but its application to field-grown plants requires
further efforts to identify suitable marker genes. Leaf chlorophyll contents measured as SPAD
(soil-plant analysis development) values were confirmed useful for the estimation of internal
nitrogen status of sorghum plants.
Not only the quantity but also the quality of produced biomass can be affected by
fertilizer application. We thus analyzed the effects of plant nutritional status on cell wall lignin
content, and found that the cell wall silicon content was negatively correlated with the lignin
content. On the other hand, nitrogen supply did not affect the cell wall lignin content
significantly. Sorghum is rather sensitive to acid stress. We confirmed that their germination
and initial growth on acid soil were significantly enhanced by an application of a commercially
available grass ash. The result suggests that the ash from sorghum pellets can be used similarly
as the soil conditioner for sorghum cultivation.
Subproject 2
Sustainable use of lignocellulosic biomass for producing energy and materials has been
of increasing concern in many Southeast Asian countries including Indonesia. In particular, the
use of lignocelluloses as solid fuels has been essential in those countries. Grass biomass crops,
such as sorghum, generally show much higher biomass productivity than trees, and hence are
potent lignocellulosic biomass feedstocks. To promote the applications of grass biomass crops
for the production of biomass-based materials such as solid biofuels, utilization characteristics
of their lignocelluloses are needed to be improved. Lignin, a major component of
lignocelluloses, contributes mainly to increased biomass heating value. In the present study,
with bioengineering techniques such as CRISPR/Cas9 genome-editing, we generated
transgenic rice (Oryza sativa), a model of grass species, with increased lignin content and/or
altered lignin chemical composition. Thus, we have identified some rice genes which are
effective to control lignin content and structures. Having the rice gene information in our
hands, we are conducting selection of sorghum mutants which are defective in the genes
homologous to the rice genes. In parallel, we developed and improved a high-throughput
screening system based on near-infrared (NIR) spectroscopy for selecting sorghum crop
varieties with superior lignin characteristics.
Subproject 3
Our research group has been investigating the utilization of sorghum bagasse as a raw
material for particleboard, molding and pellet. In development of the particleboard and
6

molding, citric acid was used as a novel bio-based adhesive. According to the results obtained
so far, a sorghum bagasse particleboard under the optimum manufacture condition was
comparable to JIS A 5908 18-type standard. In addition, termite and decay resistances of the
particleboard were similar to these of the particleboards bonded with synthetic resin
adhesives. The bending properties of sorghum bagasse molding was affected significantly by
application method and citric acid content. The powder application was effective in obtaining
bagasse moldings with good bending properties and water resistance, even at low citric acid
content. It was suggested that sorghum bagasse and citric acid-based adhesives could be used
as raw materials for wood-based materials. The particleboard was used on a trial basis as a
material for a cabinet in cooperation with a furniture company. In the pellet production, a
pellet company continue the cultivation, harvesting and pelletizing of sorghum. Recently,
literature surveys and research preparation for next step are being carried out because
research activity is restricted by pandemic of Covid-19.
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Enhancing the Economic Value of Biodiversity
and Increasing Carbon Sequestering Through
Revegetation of Marginal Land in Indonesia
I Made Sudianaa1, Puspita Lisdiyanthib, Didik Widyatmokoc, Reni
Lestaric, Arief Noor Rachmadiyantoc, Satya Nugrohob, Wahyu
Widiyonoa, Atit Kantia, Idrisa, Arwan Sugihartoa, Toga Pangihotan
Napitupulua, I Nyoman Sumertaa, Ruby Setiawana, Debora Christin
Purbania, Siti Meliaha, Adelia Putria, Tri Suliastiania, Masrukhina,
Ismu Purnaningsiha, Indriati Ramadhania, Azra Zahrah Nadhirah
Ikhwania, Eti Suryatia, Gunawan Rukhiata, Sri Widawatia, Suliasiha,
Safendrri Komara Ragamustaria, Subyaktod, Edi Iswanto Wilosoe,
Masaru Kobayashif, Toshiaki Umezawag, Kenji Umemurag,
Daesuke Shibatah
aResearch
bResearch
cResearch

Center for Biology, Indonesian Institute of Science

Centen for Biotechnology, Indonesian Institute of Sciences

Center for Plant Conservation and Botanic Garden, Indonesian Institute of Sciences
dResearch

Center for Biomaterial, Indonesian Institute of Sciences

eResearch

Center for Chemistry, Indonesian Institute of Sciences
fGraduate

gResearch

School of Agriculture, Kyoto University

Institute for Sustainable Humanosphere, Kyoto University, Japan
DNA Research Institute, Japan
Email: imadesudianalipi@gmail.com
hKazusa
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Abstract
Revegetation of marginal land has been a focus of many government development program.
Marginal land occurs due to deforestation, land conversion and exploitation for many purposes. Due
to their rapid growth Imperata cylindrica dominated the marginal land in ASIAN region. This invasive
grass weed is able to grow rapidly in land with deficient nutrient and water shortage. Hence this plant
is an invasive for the ecosystem has spread widely in tropical and subtropical regions. The area of
Imperata grasslands in Asia is about 35 million ha, corresponding to approximately 4% of the total land
area of Asia, and is approximately 8.5 million ha in Indonesia. If a biomass plant that produced 100 t
y−1 ha−1 was cultivated in an area of 35 million ha, the amount of biomass produced would be 3.5
billion t y −1, which is comparable to the annual global oil consumption of 4.2 billion t y−1 . This indicates
that the conversion of Imperata grasslands into biomass crop farmland would be valuable for
renewable resource production in a global context, and may provide long-term sustainable economic
benefits to the nation. The technology for revegetation of marginal land may include optimal
fertilization, monitoring the effect of fertilization of microbial community structure, selection of super
sorghum producing high biomass with high lignin content, biomass-based product development for
energy and material as well as analysing the impact of project on carbon emission. In addition, the
conversion of Imperata grasslands to biomass crop farmland and/or plantation forests of fast-growing
trees may lead to the restoration of biodiversity. We believe that our project will contribute to
establishing technologies for the production of sustainable biomass energy and material utilizing alangalang fields, which will eventually lead to the development of a model for the establishment of a
8

sustainable society through innovative bioenergy and material technology in Indonesia as well
increasing carbon sequesterian.

Keywords: Imperata cylindrica, biomass energy, marginal land, biodiversity
Subproject 1

Methods of fertilizer application for plants producing highenergy biomass are established
I Made Sudianaa1, Puspita Lisdiyanthib, Didik Widyatmokoc, Reni Lestaric, Arief Noor
Rachmadiyantoc, Satya Nugrohob, Wahyu Widiyonoa, Atit Kantia, Idrisa, Arwan Sugihartoa,
Toga Pangihotan Napitupulua, I Nyoman Sumertaa, Ruby Setiawana, Debora Christin
Purbania, Siti Meliaha, Adelia Putria, Tri Suliastiania, Masrukhina, Ismu Purnaningsiha,
Indriati Ramadhania, Azra Zahrah Nadhirah Ikhwania, Eti Suryatia, Gunawan Rukhiata, Sri
Widawatia, Suliasiha, Safendrri Komara Ragamustaria, Subyaktod, Edi Iswanto Wilosoe,
Masaru Kobayashif, Toshiaki Umezawag, Kenji Umemurag, Daesuke Shibatah
aResearch

Center for Biology, Indonesian Institute of Sciences
Center for Biotechnology, Indonesian Institute of Sciences
cResearch Center for Plant Conservation and Botanic Gardens, Indonesian Institute of Sciences
dResearch Center for Biomaterials, Indonesian Institute of Science
eResearch Center for Chemistry, Indonesian Institute of Sciences
fGraduate School of Agriculture, Kyoto University
gResearch Institute for Sustainable Humanosphere, Kyoto University, Japan
hKazusa DNA Research Institute, Japan
1
Email: imadesudianalipi@gmail.com
bResearch

Abstract
Large parts of deforested areas of Southeast Asia are dominated by Imperata cylindrica.
This invasive grass weed grows extremely well on poor soil and is resistant to drought and fire.
Therefore, it has spread widely in tropical and subtropical regions all over the globe. The area
of Imperata grasslands in Asia is about 35 million ha, corresponding to approximately 4% of
the total land area of Asia, and is approximately 8.5 million ha in Indonesia. If a biomass plant
that produced 100 t y−1 ha−1 was cultivated in an area of 35 million ha, the amount of biomass
produced would be 3.5 billion t y −1, which is comparable to the annual global oil consumption
of 4.2 billion t y−1. Optimal and effective fertilization is necessary to obtain high biomass
production. The soil from marginal land in Cibinong and Katingan were tested with optimal
fertilizer including soil conditioner such as compost, zeolite, hydrogel, and lime. Microbial
augmentations were tested to evaluate the effectiveness of microbes on sorghum biomass
growth, and drought tolerance. Addition of soil conditioner was effective to support plant
growth and reduce fertilizer application. The effect of fertilizer application on microbial
community structure was monitored with NGS and we found addition of optimal fertilizer and
soil conditioner enriched soil microbial diversity.
Keywords: marginal soil, effective fertilization, soil conditioner, microbial community
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Subproject 2

Protocol to Convert degraded land to revegetated land are established
Reni Lestari a1, Kartika Ning Tyasa, Mahat Magandhia, Arief N. Rachmadiyantoa, Didi
Usmadia, Didik Widyatmokoa, Sudarmonoa, Siti Roosita Ariatia, Hendra Helmantoa,
Rizmoon N. Zulkarnaena, Frisca Damayantia, Danang W. Purnomoa , Sri Rahayua, Reza R.
Rivaia, Angga Yudaputraa, Enggal Primanandaa, Iin Pertiwi A. Husainia, M. Rifqi Hariria, Irfan
Martiansyaha, I Made Sudianab, Masaru Kobayashic
a

Research Center for Plant Conservation and Botanic Gardens, Indonesian Institute of Sciences, Jl. Ir. H. Juanda
13, Bogor 16122, Indonesia
b
Research Center for Biology, Indonesian Institute of Sciences, Cibinong, 16911, Indonesia
c
Graduate School of Agriculture, Kyoto University, Kyoto 606-8502, Japan
1
Email: reni_naa@yahoo.com

Abstract
In converting degraded land to revegetated land, we used sorghum plants intercropped
with plant species with have economic values, rare/endangered and adaptable to the land and
climate conditions. The study was started by analyse the biodiversity and soil chemical/type
of degraded land in Cibinong (West Java), Katingan (Central Kalimantan) and Kupang (NTT). At
both study sites of Imperata cylindrica grassland in Cibinong and Katingan, we cultivated
sorghum plant 3 cycles by applying inorganic (different N fertilizer dosage) and organic
(microbial inoculant treatment) with intercropping system from 2016 until 2018. We analysed
biomass and production of sorghum. Output 2 also cultivated 41 sorghum accession to
characterised biomass, production, lignin and flavonoid content. We are still in progress to
make the technical guideline of cultivating sorghum plant. The team is also preparing a
database of intercropping plants based on the Plant Resources of South East Asia (PROSEA)
and Red List of Endangered especially for marginal land in West Java, Central Kalimantan and
NTT provinces.
Keywords: Revegetation, Marginal land, Sorghum, Intercropping plant
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Subproject 3

Studies and Breeding of Indonesian rice and sorghum cultivars with high
lignin content
Satya Nugrohoa, Wahyu Widionob, Wahyunia, Yuli Sulistyowatia, Agus Rachmata, Amy
Estiatia, Dwi Astutia, Ade Nena Nurhasanaha, Syamsidah Rahmawatia, Vincentia Esti
Windiastria, Dwi Widyajayantia, Carla Frieda Pantouwa, Hartatia, Desty Dwi Sulistyowatib,
Sri Hartatia, Amin Nurc, Takuji Miyamotod, Rie Takadad, Yuki Tobimatsud, Toshiaki
Umezawad
a

Research Center for Biotechnology, Indonesian Institute of Sciences
Research Center for Biology, Indonesian Institute of Sciences
c
Cereal Crops Research Institute, Agency for Agricultural Research and Development, Ministry of Agriculture of
Indonesia
d
Research Institute for Sustainable Humanosphere, Kyoto University
b

Abstract
Lignin has potentials to be utilized as raw materials for energy, chemical and medical
industries. As the major sources of natural and renewable lignin are plants, breeding strategies to
produce biomass plants with high lignin content are desirable. Grass biomass might be suitable to
be utilized for lignin productions as it can grow fast with higher productivities even compares to
trees. Two studies involving grass species for lignin production are being performed, the first is
the screening and breeding of drought tolerant, high biomass, and high lignin content sorghum
(Sorghum bicolor) and the second is the studies of the function of transcription factors (TF’s)
predicted to play roles in lignin biosynthesis in rice (Oryza sativa) by genetic engineering. We
screened 30 Indonesian sorghum genotypes under field and glass house conditions to assess their
drought tolerant status, productivities, biomass production and total lignin contents and lignin
composition for selected genotypes. The drought tolerant status of the sorghum genotypes were
estimated by bioassay under PEG6000 in a growth chamber and their physiological responses
under drought stress were observed by measuring their water use efficiency, leaf water potential
and photosynthetic rates both under glasshouse and field conditions. The Lignocellulose
compositional analyses of sorghum stem biomass have been performed, including, thioglycolic
acid assay, neutral sugar analysis, ash content measurement, and cell-wall-bound phenolic
quantification, lignin structural analyses (thioacidolysis and HSQC NMR analysis), and their
enzymatic saccharification efficiencies (ESEs) were also evaluated. Based on the data obtained,
high biomass, high lignin content and drought tolerant sorghum cultivars are being developed by
mutational breeding. We are also attempting to study the roles of 3 transcription factors (TF’s)
from rice and Arabidopsis thaliana, indicated to have roles in cell wall depositions, for their
functions in lignin biosynthesis in rice. Transformations of japonica rice cv Nipponbare and
javanica rice cv Rojolele to overexpress the TF’s have been performed. Putative transgenic rice
lines overexpressing the TF’s have been obtained and molecular characterizations are being
carried out. The results of these activities will be presented.

Keywords: Sorghum, rice, screening, breeding, lignin content, biomass production,
transcription factors
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Subproject 4

Establishment of Environmentally Friendly Technologies to
Produce Lignocellulose-Based Materials using Grass Plants
Subyakto a1, Sukma S. Kusumaha, Firda A. Syamania, Lilik Astaria, Kurnia W. Prasetiyoa,
Wida B. Kusumaningruma, Eko Widodoa, Euis Hermiatia, Sita H. Anitaa, Bambang
Subiyantoa, Lisman Suryanegaraa, Sasa S. Munawara, Ismadia, Edi I. Wilosob, Firman Tri
Ajieb, Atit Kantic, Dede Hermawand, Kenji Umemurae
a

Research Center for Biomaterials-Indonesian Institute of Sciences, Jl. Raya Bogor Km46, Cibinong 16911,
Indonesia
b
Research Center for Policy and Management Science, Technology and Innovation-Indonesian Institute of
Sciences, Jl. Gatot Subroto No. 10, Jakarta 12710, Indonesia
c
Research Center for Biology-Indonesian Institute of Sciences, Jl. Raya Bogor Km46, Cibinong 16911, Indonesia
d
Faculty of Forestry and Environment-IPB University, Kampus Dramaga, Bogor 16680, Indonesia
e
Research Institute for Sustainable Humanosphere-Kyoto University, Gokasho, Uji, Kyoto 611-0011, Japan
1

E-mail: subyakto@biomaterial.lipi.go.id

Abstract
The purpose of Output 4 is to establish environmentally friendly technologies to produce
lignocellulose-based materials using grass plants. The activities of development particleboard using
sorghum bagasse and natural adhesives have been completed and 4 papers have been published.
Other activities to develop particleboard using Alang-alang and natural adhesives have been
completed; a patent has been registered. In the investigation of a commercial particleboard
manufacture using wood and grass plants, optimum manufacture condition has been established and
cooperation with a furniture company to manufacture prototypes of cabinets have been done.
Research on effective utilization of small particle residue of sorghum bagasse for moulding products
has been conducted; and 1 paper has been published. In the activities of producing sorghum pellets;
investigation of optimum manufacture conditions of pellets has been completed in the pilot scale and
by cooperation with a pellet company; techno economic analysis has been conducted; and business
matching has been done. Research on producing sorghum biofuels is on going. A Life Cycle Assessment
(LCA) on energy and environment analysis based on CO2 balance in the process from production of
sorghum to manufacturing of sorghum pellets for purpose of estimating the reduction of CO2 emission
has been conducted; and 1 paper has been published. The results of this study can assist the Indonesian
government in exploring the potential utilization of marginal land for bioenergy development in
Indonesia.

Keywords: lignocellulosic-based materials, environmentally friendly technologies, LCA, grass
plants
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