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PREFACE
First of all we would like to thanks to God who has given us blessing and guidance so
that all activities The 2nd International Rainforest Conference conducted successfully and the
proceedings creation was done without any obstacle. The 2nd International Rainforest
Conference with Climate Mitigation through Sustainable Rainforest Farming and
Community-based Livelihood theme has several discussion topics, i.e.: Agroforestry,
sustainable agriculture, agriculture environmental management, organic farming, integrated
pest management, biological control of plant and disease, socio economic of agroforestry.
We expect articles from this conference proceedings could develope sustainable
agriculture production and rainforest conservation in the near future. All articles in this
proceedings also has ISBN labels. The conference was successfully organized by Universitas
Sebelas Maret and Indonesia Rainforest Foundation (IRF) and supported by Nature Life
International, Bäuerliche Erzeugergemeinschaft Schwäbisch Hall, ECOLAND, Kreditanstalt
Fűr Wiederaufbau DEG. The committee was very gratefull for your support and assistance.
We wish to express our gratitude to all invited speakers, participant, steering and
organizing committee for full cooperation and contribution for this conference. Finally we
hope through this 2nd International Rainforest Conference on Climate Mitigation through
Sustainable Rainforest Farming and Community-based Livelihood, we could put the best
agriculture production practices and rainforest conservation for the prosperity of future
communities.

Organizing Committee Chairman

Prof. Dr. Ir. Ahmad Yunus, M.S.
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CONFERENCE SCHEDULE
DAY – I, October 6th, 2016
TIME

EVENT

SPEAKER

08:30

Registration

09:00

Opening Program by MC UNS

09.30 – 10.00

OPENING REMARKS

09:30 - 09:40

Welcome Remarks from Rector
Prof. Dr. Ravik Karsidi M.S
Universitas Sebelas Maret, Surakarta,
Indonesia
Welcome Remarks from Scientific
Prof. Dr. Friedhelm
Advisor NatureLife International,
Goeltenboth
Ludwigsburg, Germany
Welcome Remarks from Director,
Dr. Agus Suryono, MM
Indonesia Rainforest Foundation,
Semarang, Indonesia Introduction of
Participants
COFFEE BREAK
Moderator: Prof. Dr. Ir.
Presentations and Keynotes
Session 1: Sustainability and
Ahmad Yunus (Universitas
Sebelas Maret)
Traceability
“Climate Change and Sustainable
Prof. Dr. Friedhelm Göltenboth
Development- Facts, Challenges,
(Nature Life International and
Prospects”
University of Hohenheim,
Germany)
“The Increasing Importance of
Dr. Francisca Indarsiani, MPP
Sustainability and Traceability Standards (Indonesia Rainforest
In The Context Of Global Value Chains” Foundation, Indonesia)

09:40 - 09:50

09:50 - 10:00

10:00 - 10:30
10.30

10:35-10:50

10:55 -11:10

11:15 - 11:30

11:30 - 12:00

“Organic Certification for A Growing
Bobby Isaac
International Market – The Indonesian
(LACON Quality Certification,
Example”
India)
DISCUSSION

12:00 - 13:30

LUNCH

13:00 - 13:15

13.30

13:30 - 13:45

Presentation and Keynote

Moderator: Prof. Friedhelm
Goltenboth
(NatureLife-International)
Moderator: Dr. Ir. Lasmono
Tri Sunaryanto, M.Sc

Presentations and Keynotes
Session 2: Rainforestation Farming
Products in the Marketplace
Aspects of Germany Demands for Christian Bühler and Boris
Organic Farmer’s Products
Rafalski
(BESH Ecoland – Herbs &
Spices, Wolpertshausen,
Germany)
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13.50 - 14:05

14:10 - 14:25

14:25 -14:55
14:55-15:25
15.20

15:25-15:35

15:40-15:50

15:55-16:05

16:10-16:20

16:25-16:35

16:35-17:00
17:00

The Latest Advances and Future Dr. John Quayle
Opportunities
in The Economic (Chairman and Founder,
Development of Sustainable Organic Indonesian Rainforest
Rainforestation Farming Projects
Foundation, Indonesia)
The Experiences of A Farmer Bp. Suparman
Cooperative on Organic Farming - The (Klaster Biofarmaka,
Facts and Prospects from A Farmers Karanganyar, Indonesia)
Perspective
DISCUSSION
COFFEE BREAK
Moderator: Prof. Dr. Ir.
Presentations and Keynotes
Session 3: Rainforest Economic
Hadiwiyono, M.Si
Development Programs
Lahan Abadi, The Land Used for Organic Dr. Ir. Djoko Sutrisno, M.P.
Farming, Looking from The Policy (Universitas Sebelas Maret)
Andregulatory Framework Perspective
Status of
RF Development in The Dr. Paciencia P. Milan
Philippines
(Baybay Rainforest Foundation,
Baybay, Leyte, the Philippines)
Challenges
and
Progress
of Ms. Kien To Dang
Rainforestation Farming Approach in (CHESH/SPERI, Hanoi,
Vietnam and Laos
Vietnam)
Present Challenges of Rainforestation Dr. Agus Suryono, MM.
Farming in Central Java And Future (Director Indonesia Rainforest
Prospects
Foundation, Indonesia)
Rainforestation Farming Certification:A Martina Neher
New Chance for Sustainable and (Nature Life-International,
Trustworthy Development Recognition
Germany)
DISCUSSION
CLOSING
Dr. John Quayle (Indonesian
Rainforest Foundation)

DAY – II, October 7th, 2016
TIME
07.30-08.00

08.00-08.35

EVENT

SPEAKER

Registration
Parallel session 1
Moderator (Rosi Widarawati,SP., MP)
The Effect of Weed Competition on Muji Rahayu, Prapto Yudono,
Growth Responses of Some Corn Didik Indradewa, Eko Hanudin
Varieties
Local Wisdom in The Agroforestry Kadhung Prayoga
System in Indonesia
Strategies
for
Community-Based Rhina Uchyani Fajarningsih,
Management of The Protected Forest Suntoro, Sri Budiastuti, Joko
On The West Side of Mount Lawu
Sutrisno
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08.35-08.45

08.45-09.20

09.30-10.05

09.30-10.15

Treatment of Ga3 On Flowering and Eddy Tri Haryanto, Sri Nyoto,
Bulbils Formation of Shallots (Allium Maharani Puspita Pratiwi
Ascalonicum)
Strategy of Alfalfa Development to Kristi Kartika
Develop Agroforestry Systems
DISSCUSION
Parallel session 2
Moderator (Mohammad Nur Khozin, S.P.)
Effectiveness of Cow Manure and Wahyu Lestari, Samanhudi,
Mycorrhiza on The Growth and Yield of Jauhari Syamsiyah, Ahmad
Tribulus Terrestris
Yunus, Bambang Pujiasmanto
Effectiveness of Goat Manure and Wahyu
Nisa
Septiana,
Mycorrhiza on The Growth and Yield of Samanhudi, Supriyadi, Ahmad
Tribulus Terrestris
Yunus, Bambang Pujiasmanto
Effectiveness of Vermicompost and Wian Mahasti, Samanhudi,
Mycorrhiza on The Growth and Yield of Sudadi,Ahmad Yunus, Bambang
Tribulus Terrestris
Pujiasmanto
Growth And Yield of Tribulus Terrestris Upik Lestari Mukti, Samanhudi,
on The Various Dosage of Compost and Bambang Pujiasmanto, Ahmad
Mycorrhiza
Yunus
Study of Cultivation of Sugar Palm Widarawati R , Yudono P,
(Arenga Pinnata (Wurmb.) Merr.) at Indradewa D, Utami H S
Various Altitude Place
DISSCUSION
Parallel session 3
Moderator (Dr. Ir. Widyatmani Sih Dewi, MP.)
Collective Farming as A Model of Group Wilson
Daud,
Darsono,
in
Farmer
Empowerment
Based Kusnandar, Sapja Anantanyu
Community
Growth of Seashore Paspalum (Pasplaum Rahayu , Hidayatuz Zu’amah
Vaginatum) in Sand and Clay Soil With
Application Inorganic and Organic
Fertilizer
Economic Analysis of Integration Model Endro Gunawan
Coconut Crop-Livestock Supporting
Thesustainable
Bioindustry
of
Agriculture in Majene, West Sulawesi
Empowerment of Marginal Land Djoko Purnomo, Mth. Sri
Through Organic Cultivation of Soybean Budiastuti, Umi Sarah
In Agroforestry
The Preservation of Germ Plasm Orchids Mohammad
Nur
Khozin,
Phalaenopsis Sp By In-Vitro Through Slameto,
Budi
Kriswanto,
The Establishment of Direct Somatic Parawitha dewanti, Sri Hartati,
Embryogenesis
Sigit Soepardjono, Didik Pudji
restanto
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10.15-10.25

10.25-11.10

11.10-11.20
11.20-11.30

Medicinal Plants Production Practiced by Hadiwiyono, Hery Widiyanto,
Farmers in Karanganyar, Central Java
Susilo H. Poromarto, Bambang
Pujiasmanto, Samanhudi, Agus
Suryanto, Francisca Indarsiani
DISSCUSION
Parallel session 4
Moderator (Kadhung Prayoga S.P)
The Influence of Shading Intensity and Dwi Harjoko, Amalia Tetrani
Leaf Fertilizer Concentration on Growth Sakya and Hery Widijanto
and Yield Konjac (Amorphophallus
Oncophyllus)
Utilization of
Zeolit and Organic Ongko Cahyono and Sri Hartati
Compost
for
Improving
Crop
Fertilization
Effectof Organic Matter (Straw Compost) Alfandi
on Cadmium Absorbtion by Plants on
The Riverbanks Contaminated Land
Erosion Prediction of Acacia Decurrens Widyatmani
Sih
Dewi,
Forest and Paraserianthes Falcatariain Rachmawati, Sumarno
Slope of Mt. Merapi After Eruption 2010
Identification of Arbuscular Mycorrhizal Widyatmani
Sih
Dewi,
Fungi
in
Rhizosphere
Fibraurea Sulandjari
Tinctoria (Plants Potentially AntiCancer) from East Kalimantan Forests for
Development Ex-Situ
Agroecology of Mistflower (Eupatorium Dwiwiyati Nurul Septariani,
Riparium Reg.) in Lawu Mountain
Bambang Pujiasmanto
DISSCUSION
CLOSING
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CLIMATE CHANGE AND SUSTAINABLE DEVELOPMENT- FACTS,
CHALLENGES AND PROSPECTS
Prof. Dr. Friedhelm Goeltenboth
University of Hohenheim, Stuttgart
NatureLife-International, Ludwigsburg Germany
Email: friedgoelten@gmx.de

Abstract
We are all dependent on the living earth or Gaia, the very biosphere all living creatures are living in.
This biosphere is under threat mainly due to anthropogenic influences. More than 7.5 billion people are
presently living on the globe and they need all healthy and safe environment, healthy water and food, land for
sustainable land uses, adequate housing and community development, appropriate fair trade conditions and
market access, adequate education and freedom of believes. The calculated doubling time of mankind is
presently 25 years only under business as usual behavior.
Various main reasons for the threat to Gaia are presently discussed , mostly controversial:
Consumismand predator capitalism are the reasons for climate change and misery of a magnitude of
people
Mismanagement, corruption and lack of political will are also blamed
Non-sustainable land uses and destructive agricultural practices, leading to forest degradation (about 13
Mio ha of tropical forest is lost annually), loss of arable land and soil erosion (about 24 billion t of
fertile soil is lost globally /year), environmental pollution, loss of biodiversity, monopolization of the
global development leading to the situation that e.g 84 persons have more private capital than about 3
billion people together
Overexploitation of natural resources like fossil crude oil and gas, minerals and soil, water and air
(atmospheric content of carbondioxide at the end of the ice age was 180 ppm , in 2014 it was measured with
420 ppm, any level beyond 500 ppm is a health hazard to all organisms) on the expense of generations to
come
A very strong indicator that the Gaia is under threat is climate change. There have been a number of
climate changes in the geological past of the globe but never before an acceleration of this process due to
human action. The results of the various threats to Gaia can be seen in form of millions of environmental
refugees, biodiversity losses and degrading of the living quality on this globe. Therefore in Paris in 2015 the
UN Convention of Climate Change decided to do its utmost to keep the atmospheric temperature rise lower
than 2 degrees Celsius. However, with this decision we accept:
disappearance of all glaciers and with them a substantial source of freshwater
an average rise of the sea by 80 cm
unpredictable floods and droughts and a change of the ENSO and monsunal regime
more frequently and heavier abnormalities like hurricans, typhoons, cyclones
spreading of new viral and bacterial borne diseases
The question of living standard versus living quality needs to be discussed under the aspect that while
the Living Standard might go up the Living Quality at the same time is going down in most areas of the world.
The right of indigenous people for their ancestral land and indigenous knowledge needs to be respected
by a civilized world. We need an ethnical system in which the natural world has avalue in itself. It is
unacceptable that a standing tree has no value in the GNP ( Gross National Product) only a felt one. Human
rights including right to food, clean water, healthy environment and access to education must be secured for
all people. It is a shame that in 2015 about 854 Mio people starved.
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The indiscriminately transformation of wilderness into dollars, e.g. via palmoil- plantations, needs to be
brought back an the path of desirable and sustainable development. Examples of desirable developments are
available almost in every country and the trend to healthier food and safer environments via organic farming,
reforestation of degraded land, protection of remaining virgin forests and tied control of wasteful behavior, is
accelerating.
The alpha-societies have to change as rigorously by means of sustainable retreat to allow other societies
a sustainable development. We need to be reminded: Nature does not need man, but man needs nature.
Keywords: Climate Change, Sustainable Development, Rainforstation Farming
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THE INCREASING IMPORTANCE OF TRACEABILITY SYSTEM AND
SUSTAINABILITY STANDARDS IN THE CONTEXT OF GLOBAL
VALUE CHAIN
Dr. Francisca Indarsiani, MPP
Indonesian Rainforest Foundation
Email: findar2@yahoo.com

Abstract
The global value chain (GVC) system is created by three critical chains or segments: supply base,
production and distribution/marketing. The networks formed at each segment of the chains system tends to be
more complex with various forms of business partnership. To understand the power-relation between actors
involved and the capacity of each actor to fully participate in the system, it is critical to firstly understand who
regulates and what are the various rules applied in the system.
In recent development, the global value chain governance is influenced by the shift of the buyers’ or the
consumers’ perspective towards the importance ofproduct meeting the traceability and sustainability
standards. The traceability system enables to follow the movement of product by documenting how it is
handled at farm’s level, processing and production units as well as at distribution and marketing levels. The
system helps consumers to purchase the product with a sense of security through reading reliable information
in the product label. Meanwhile, compliance to sustainability standards demonstrate how products have been
produced in accordance with the basic principles of sustainable development, to promote efficiency at farm
management through environment conservation and fair working condition.
There are a few Indonesia’s commodities such as coffee, coconut sugar and spices that have great
potential to provide high income for farmers, producer-exporters and the country. Creating competitive
products, that takes into account traceability system and sustainability standards, is critical for functional
upgrading.Exporters, particularly the local exporter firms, have significanly disappearing year after year due to
their lack capacity to compete with large corporations presence at the local level. It is this inability to comply
with the rules of the games applied in the global values chains system that cause firms to collapse.
Keywords: global value chains, sustainability, traceability.
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ORGANIC CERTIFICATION FOR A GROWING INTERNATIONAL
MARKET – POTENTIAL & CHALLENGES- INDONESIAN EXAMPLE”
Bobby Isaac
Lacon Quality Certification Pvt. Ltd.
E-mail : bobby@laconindia.com

Abstract
Organic agriculture has been gaining lots of momentum in the recent years. Consumers prefer to buy
foods that are free from pesticide residues and harmful chemicals. The need for certified organic products have
increased many folds as it assures, safety, quality traceability between farmers and consumers, which may lead
to sustainable business.
Indonesia is one of the emerging countries with approximately 252 million in population and its economic
growth of 5.2 % per annum. Indonesia’s organic food market has been captured by consumers outside the
country; therefore, the increase in the country’s population and the resulting economic growth has not led to
increased consumption of organic products among Indonesians. Non-perishable organic products (spices, coffee,
tea, rice, etc.) are exported from Indonesia, but have faced issues relating to pesticide residues and other toxins.
Perishable organic products (raw horticultural products) are over-supplied but have faced export challenges due
to their perishable nature. Creation of reliable third party certification as per the national and international
standards can ensure the export of organic products from the country. This can also create domestic market for
the organic products which can create sustainable growth of country.
The Organic certification of small farmers in based on effective functioning of Internal Control system
(ICS) and it help individual small farmers to interact and invoke group dynamics. Thus the group can build on
their strength and opportunities for collective marketing and gain better price. The Certification builds the trust
to develop and broaden the external links with major buyers and or exporters. An efficient supply chain
transforming raw products to value added products will surely increase the income of farmers. Richness of
biodiversity in organic field will also contribute in enhancing the livelihood of members. Farmers group can
adopt suitable technologies that bring more revenue to individual farmers.
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MARKET DRIVEN VALUE CREATION FOR AGRICULTURAL
PRODUCTS FROM SMALL HOLDER FARMERS
Boris Rafalski
Co-Founder & CEO Soulspice
Ecoland Herbs & Spices Representative
BESH Director International Business Development

Abstract
1kg of pepper can cost between 6$ (Vietnam conventional) and 100 $ (Kerala Organic Jungle Pepper) :
not all peppers have the same value. The presentation will show-case 3 partner companies that are demonstrating
on the market that the origin and variety of a product matters and can be the tool to lift smallholders out of
poverty. We support smallholders to become more resilient by 1) developing the production of unique varieties
and premium qualities for which we develop a market and 2) ensuring the farmer diversify across multiply crops
to reduce their dependency on a single crop 3) implement only organic and traditional farming practices to
ensure farmers are not dependent on buying seeds, fertilisers or chemicals from large multinationals. We believe
that this is a new way to do sustainable business which will truly result in shared value along the value chain.
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THE LATEST ADVANCES AND FUTURE OPPORTUNITIES IN THE
ECONOMIC DEVELOPMENT OF SUSTAINABLE ORGANIC
RAINFORESTATION FARMING PROJECTS
Dr. John A. Quayle
BVSc. LLBChairman - Indonesian Rainforest Foundation

Abstract
The Indonesian Rainforest Foundation develops and implement projects to reforest and rehabilitate
rainforests as long-term sustainable ecosystems by providing the local community with agro and eco-tourism
opportunities.
The focus is on recent advances and the many future opportunities in the economic development of
sustainable Organic Rainforestation Farming projects in Indonesia. The Indonesian Rainforest Foundation share
their experiences of forest-based organic agricultural projects at a community level and where are the future
opportunities.
Organic farming producing organic products is the basis of long term ecosystem sustainability and
community development. The organic Rainforestation Farming techniques provide a transferable template for
implementation locally, regionally and internationally.
Our results show that development and expansion of organic reforestation projects by Organic
Rainforestation Farming will:
- prevent deforestation
- rebuilds damaged ecosystems
- provide long term protection of the surrounding environment
- expand the ecosystem in the location
- re-establish nature’s ecosystem balance
- create long term sustainable community income
- increase community health, wealth and well being
- provide a source of high quality foods in demand for international markets
Income and long term livelihood opportunities are unlimited in Rainforest Farming projects due to:
- opportunities to grow organic herbs, spices fruits and vegetables
- worldwide demand opportunities for organic products
- combine with agro-tourism as the ecosystem recovers
- ecotourism opportunities develop
- increased income from a value added product range
Organic Rainforestation Farming in addition to the direct local community benefits when viewed on the
wider picture will prevent ongoing deforestation, protect the local ecosystem, reduce greenhouse gas emissions
and contribute to climate change mitigation.
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THE USE OF TIMELESS-LAND (LAHAN ABADI) FOR ORGANIC
FARMING BASED ON THE PERSPECTIVE OF POLICIES AND
REGULATIONS
Djoko Sutrisno
Agribusiness Department, Faculty of Agriculture, Sebelas Maret University
Ir. Sutami Street, 36 A Kentingan Surakarta, Central Java, Indonesia
Email : jokotris_uns@yahoo.com

Abstract
The land for the development of organic farming in Indonesia is not specifically regulated and there are no
restrictions. The management of agricultural land that had been treated conventionally can be converted into land
for organic farming at anytime. Thus the problems faced for the provision of timeless-land for the development
of organic farming same with the conventional agriculture, that is, the high rate of farmland conversion to nonagriculture.
Since the 1980s agricultural land in Indonesia shrinkage due to conversion to non-agricultural use. Data
from Census of Agriculture 2003 showed that during 1981 to 1999, there has been a conversion of agricultural
land area of 90.417 ha / year. In the next three years (1999-2002) the conversion rate of agricultural land was
unable to be controlled. Conversion of agricultural land in those years reached 187.720 ha / year. The data
showed acceleration in the pace of agricultural land conversion and the loss of the agricultural land benefits or
functions. The high rate of farmland conversion could threaten the self-sufficiency of rice and the provision of
land for the development of organic farming.
Some efforts were done by the government to control or prevent the farmland conversion to nonagricultural, such as issuing laws and some regulations that prohibit the agricultural land conversion. At least
there are more than 16 regulations / legislations related to the control of the agricultural land conversion to nonagricultural, including the provision of sustainable food agricultural land, as known as the timeless-land supply.
But this has not been fully supported by the local governments. One of the challanges for the provision of
timeless-land is the rejection of landowner farmer, who refuse their land to be included into the zone of
agricultural timeless-land.
Keywords: timeless-land, agriculture land conversion, organic farming
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RAINFORESTATION: AN INNOVATIVE STRATEGY IN FOREST
RESTORATION

Prof. em. Dr. Paciencia Po Milan
Visayas State University, Leyte, Philippines
Email: ppmilan@ymail.com

Abstract
A short history of the rainforestation farming , the concept and planting principles is presented. The
connection between rainforestation and climate change mitigation with special reference to the situation in the
Philippines is explained and basic principles of rainforestation like the use of native trees only are crucial for the
fundamental hypothesis , that" the closer a farming system in its physical structure to nature, the more
sustainable is the system".
The technique in combining sun and shade demanding trees and a shift from a sundemanding agriculture
to a shade tolerating agriculture is shortly described and the supportive nature of rainforestation to local
biodiversity. The various goals if rainforestation like replacement of destructive forms of agriculture , enhancing
forest biodiversity, formation of bufferzones around stands of primary forest, maintenance of the water cycle,
provision of stable and higher income for farmers and implementing strategies are discussed. The capacity of
rainforestation areas to bounce quickly back and adapt to changing conditions and the resilience of locally
adapted native trees after even catastrophic events like typhoons is reported. Finally more than 15 organizations ,
including government agencies, are listed as supporters and advertiser of the rainforestation technology. In the
Philippines it is spreading fast and from an originally 4 ha wide project area at the Visayas State University it is
practised today on more than 1300 ha, partly finacially and technically supported through NaturLifeInternational.
Keywords: Rainforestation, Rainforestation Farming, subsistence improvement, Philippines
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CHALLENGES AND PROGRESS OF RAINFORESTATIONFARMING
APPROACH IN VIETNAM AND LAO PDR
Kien To Dang
SPERI, Hanoi, Vietnam and CHESH, Luang Prabang, Lao PDR

Abstract
This presentation reports on-going efforts on promoting Rainforestation Farming activities conducted by
smallholder farmers in both Vietnam and Lao PDR, through the facilitation of the Social Policy Ecology
Research Institute (SPERI) and the Center for Human Ecology Studies of the Highlands(CHESH-Lao) based in
Lao PDR, supported financially and technically by NatureLife- International Germany.
There are three sites in Vietnam and one site in Lao PDR with a total area of extension of about 20
hectares and almost 40 people directly engaged in total. Most of the sites are undertaking ongoing activities and
the smallholder farmers, engaged in the projects, have participated in project preparationsin a participatory
approach from first discussions, set-up ofdetailed technical and financial planning. All smallholder farmers are
equipped with Rainforestation Farming knowledge and techniques, and understand the significance of planting
local native species only. During the process, we also integrate the running of educational camps forraising
awider publicawareness, stressing the importance of native species for rainforest restoration and rural
development. Most of the actual project sites are running well with an average survival rate of up to 70%. The
sites in Northern Vietnam and Laos have just started a couple of weeks ago.
In comparison with the politically promoted plantation forests, extending throughout Vietnam in recent
years, efforts of promoting Rainforestation Farming techniques appear very small, but they are highly
significant. Rainforestation Farming with an emphasis upon restoration, replacement, and enrichment of the
forests with local native indigenous species are highly regarded by smallholder farmers across various sites in
the up- and midland regions of Vietnam and Lao PDR, and also gain more and more interest frompublic groups.
Keywords: Rainforestation Farming, subsistence improvement, Vietnam, Lao PDR.
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PRESENT CHALLENGES OF RAINFOREST FARMING IN CENTRAL
JAVA AND FUTURE PROSPECTS
Dr. Agus Suryono, MM
Indonesian Rainforest Foundation
Email: agussuryo1@yahoo.co.id

Abstract
Forest farming program is aimed at reducing the impact of climate change through the application of a
combined approach of reforestation and community-based organic farming. The combination between
reforestation and organic farming initiatives supports the reduction of gas emission through reforestation and the
improvement of community welfare through supporting their livelihood.
The challenges in forest farming include lack of socialization program, lack of political supports from
important stakeholders: government, business community, and research institutions. Equally important is the fact
that farmers’ organization plays significant roles in ensuring sustainable development.
Forest farming program is strategic in reducing the impact of climate change, and at the same time
protecting the interest to improve community welfare. In this regards, central government needs to consider a
policy that supports the implementation of comprehensive forest farming program. Private business needs to
support the involvement of community in forest farming inasmuch as agriculture products provide potential
business opportunity.
Keywords: forest farming, climate change, reforestation, community-based livelihood.
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RAINFORESTATION FARMING CERTIFICATION: A NEW
CHANCE FOR TRUSTWORTHY SUSTAINABLE DEVELOPMENT
RECOGNITION
Martina Neher
NatureLife-International
Karlstraße 7/1, 71638 Ludwigsburg
Phone: +49 (0) 7141-92 03 21
Mobile: +49 (0) 176 567 424 18
Fax: +49 (0) 7141-90 11 83
Email: martina.neher@naturelife-international.org

Abstract
NatureLife-International (NLI), foundation for the environment, education and sustainabilityoffers
certification for sustainable land-use and activities preferably following the Rainforestation Farming principles
to protect nature and preserve the environment.
NLI follows very high standards and principles within their Rainforestation Farming Certification and
their CO2 – Compensation projects. Especially the holistic and sustainable approach, to respect and include all
individuals and components of the projects is one of NLI’s main principles.Important standards are education
and training for farmers and partners as well as the verifications of biodiversity and socio-economics that go
hand in hand with the sustainable approach.
A new logo has been developed for farmers, companies and individuals that follow the NLI –
Rainforestation Farming principles and standards.
A logo for the certification that will work on both ends. For farmers and cooperatives that follow the
standards of Rainforestation Farming on the one end and companies from Germany and Europe that support or
sponsor Rainforestation Farming projects, companies that want to reduce their carbon emission and private
people that want to do so on the other end.
In the near future it will also be possible to get products Rainforestation Farming certified. Potential
products for certification areherbs and spices, drinks, lotion, etc.The certified products can display their
certification with the logo. The logo is established to represent the trustworthiness and recognition of organic
products and the high standards and principles Rainforestation Farming and NLI stands for.
Keywords: Rainforestation Farming Certification NLI-certified Rainforestation Farming
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CLOVE
HISTORY, CULTIVATION AND INDUSTRY
Ferry Fredy Karwur
Universitas Kristen Satya Wacana Jalan
Diponegoro 52-60 Salatiga
Email:Ferry.karwur@staff.uksw.edu

Abstract
Native from Spice Island, clove has taken an important contribution to the cultural and religious life of
ancient world and during European civilisation and progression. It was China, Indian, and Arabs who took clove
bud as a highly valuable trade product before the European occupy the Island South East Asia. The European
then control all aspects of clove production and trade, and stimulated the discovery of new territories. However,
the costs was unbearable: suppresive control to the native people, murders, and conflicts between locals. In the
modern era, clove have been cultivated mostly by smallholder farmers, contributing significantly to their
economy. Finding ways to use clove products beyond its application to kretek will open a new door of clove as
“sunrise industry”.
Keywords: clove, european colonisation, spices islands.
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A NATURE LIFE-INTERNATIONAL
CONTRIBUTION TO CLIMATE CHANGE MITIGATION BY
AVOIDANCE OF DEFORESTATION CERTIFICATION
RESULTS OF EVALUATION OF THE TYPHOON HAIYAN IMPACT
Sabine Eger
NatureLife-International
Karlstraße 7/1, 71638 Ludwigsburg
Email: sabineeger@gmx.de

Abstract
The Visayas State University Forest Reservation is one of the few remaining areas in Leyte that is
forested. This forest is under pressure from over-exploitation and degradation due to increasing demands for
firewood, small poles and other material from people in ressource-poor neighbouring communities. Considering
the various positive aspects of forest areas such as alleviating poverty, minimizing run-off, improving local
microclimatic conditions and many other factors, it is essential to protect the remaining forest of Mt.
Pangasugan.
Forests also contribute to mitigating the impact of climate change by sequestering carbon. Therefore, it
became important to quantify how much carbon is stored in the forest of
Mt. Pangasugan. As a result, a forest inventory has been conducted in a secondary forest within the
Visayas State University Forest Reservation in Baybay City on the island of Leyte in the Philippines.
Within the Rainforestation Farming strategy NatureLife-International in Germany, the Visayas State
University and Baybay Rainforestation Foundation have developed a new strategy to contribute to climate
change mitigation by avoidance of deforestation certification. This Mt. Pangasugan project certification is the
first certification – under the category „avoidance of deforestation“ – for a remaining forest in the Philippines.
Keywords: Climate change mitigation by sequestering carbon Avoidance of deforestation certification
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THE EFFECT OF WEED COMPETITION ON GROWTH
OF SOME CORN VARIETIES
Muji Rahayu1), Prapto Yudono2), Didik Indradewa2), Eko Hanudin2)
1)
2)

Faculty of Agriculture, Universitas Sebelas Maret, Surakarta, Indonesia
Faculty of Agriculture, Gadjah Mada University, Yogyakarta, Indonesia
Email: rahayu_imuj@yahoo.com

Abstract
Weed is one of the limiting factor in the production of corn. Every variety has different ability to
compete against the weed existence, so any responses of corn varieties are also diverse. This research aims to
identify the growth responses of several varieties of corn due to competition with weeds.
The research was carried out in March until July 2016, in Banguntapan, Bantul, Yogyakarta. The
research arranged by split plot based on Randomised Completely Block Design. The sub plot was
corn varieties, consist of ’Bisi 18’, ’Bisi 2’, ’Pertiwi 3’, ’NK 22’, ‘NK 33’, ‘DK 959’, ’P23’, ‘DK 771’,
‘DK 95’, ’Bima 19 uri ’, ’Bisma’, and ‘Sukmaraga’. The main plot was weed intensity, consist of weedy and
unweedy. Data were analyzed using the analysis of varians and Duncan Multiple Range Test.
The results showed that there was no interaction between varieties and weed intensity, but
the corn varieties and weed intensity given significant effect to the plant height, number
of leaves, stem diameter, length leaf, width leaf, and dry weight of plant. At the age of 10 week after planting
(WAP), plant height of ‘DK 771’, ‘Sukmaraga’ and ‘NK 33’werehigher than other varieties. Growth (plant
height, number of leaves, stem diameter, leaf length, and leaf width) all of corn varieties on weedy conditions
was lower than unweedy condition.
Keywords: corn, varieties, weed, growth

1. Introduction
Corn is one of the food crops that can be
used as a food materials and it is also used as
fodder[1]. Corn productivity is still low (3.34
tonsha-1) and tend to increase 3.34% per year [2].
Corn is a C4 plants. C4 plants that grow on the
rich resource environment has a higher rate of
photosynthesis than those grown in environments
with supply of water, nutrient, and light is
limited [3-4-5]. One of the factors that cause corn
yield is not optimal is the presence of
weeds. Corn and weeds have the same necessities
of life , so they compete to get the growing factor.
Weed that grows on corn plants, among other
Borreria alata, Ageratum conyzoides, Digitaria
setigera,
Phyllanthus
niruri,
Cuphea
carthagenensis, Axonopus compressus, Cyperus
kyllingia and Echinochloa colonum L. [6].
Competition is a partitions process of
environmental resource
that exists in
circumstances less caused by concurrent needs of
individuals of the plants that can cause a
reduction of growth rate and reproductive capacity

[7].The same need of growing factors (water,
nutrient and light) between plants and weeds can
result in the competition of weeds around crops
cultivation [8]. Weeds can cause losses either
directly or indirectly. Weed control is an important
part on crop production system. If not controlled,
weed can become a place of pests and diseases
[9].
Any varieties of corn have diverse
characteristics, so the growth response of each
variety to the existence of weeds also differ.
Thiswill determine competitiviness against weeds
and the ability to suppress weeds growth. This
research aims to identify the growth response of
several varieties of corn due to competition with
weeds.

2. Methods
The research was carried out in
Banguntapan, Bantul, Yogyakarta from March until
July 2016. The research arranged by split plot
based on Randomised Completely Block Design.
The sub plot was corn varieties, consist of Bisi 18,

Page | 14

PROCEEDINGS
The 2nd International Rainforest Conference - Climate Change Mitigation Through Sustainable
Rainforest Farming and Community-Based Livelihood. Surakarta, 6-7 October 2016.

Bisi 2, Pertiwi 3, NK 22, NK 33, DK 959, P23, DK
771,
DK 95, Bima
19
Uri, Bisma, and
Sukmaraga. The main plot was weed intensity,
consist of weedy and unweedy. The observed
parameters include plant height, number of leaves,
stem diameter, leaf length, leaf width, andleaf angle.
Data were analyzed using the analysis of varians
(ANOVA) at 5% level and Duncan’s Multiple
Range Test.

3. Results and Discussion
a. Plant height

Plant height is the measurement of the plant that
is often observed as an growth indicator and as a
parameter that is used to measure the influence of the
environment or the treatment applied [10]. The
analysis of variance on plant height at 4, 6, 8, and
10 week after planting (WAP) shows that there was
no interaction between corn varieties and weed
intensity, but there was significant different on corn
varieties and weed intensity.
Table 1. The Effect of varieties and weed on plant height
Observation Time (WAP)

Treatment

4

6

8

10

Variety (V)
Bisi 18

116,1c

216,2bcd

244,9

247,4cde

Bisi 2

112,0c

216,6bcd

253,7

256,3bc

Pertiwi 3

119,3bc

214,9bcd

242,4

245,2cde

NK22

116,9bc

212,5bcd

245,7

248,5cde

NK33

117,7bc

215,6bcd

240,0

243,6de

DK959

119,6bc

207,5cd

236,2

240,2e

P23

121,2bc

203,3d

251,1

255,8bcd

DK95

124,3abc

212,2bcd

239,5

246,1cde

DK771

122,4bc

221,8bc

258,8

263,3b

Bima 19 Uri

115,1c

201,7d

226,3

228,8f

Bisma

132,1ab

228,4ab

247,4

251,3cde

Sukmaraga

137,6a

239,0a

274,5

278,4a

Weed (G)
Weedy

123,9 a

221,1 a

255,9

259,3 a

Unweedy

118,5 b

210,5 b

237,5

241,5 b

Interaction

(-)

(-)

(-)

(-)

CV (V)

9,4%

6,19%

4,2%

3,8%

CV (G)

4,3%

6,27%

6,1%

6,0%

Note: The number followed by the same letter in the column are no different according to DMRT α 0.05
(-) showing no interaction between treatments.

‘Sukmaraga’ varieties produce the highest plant
heightat 4 to 10 WAP, while ‘Bima 19 Uri’is the
lowest compared to other varieties (Table 1).All the
corn varieties has almost the same growth pattern. At
4 to 6 WAP, all varieties is growing fast, and at 8 and
10 WAP growth began to slow. Plants height, besides
influenced by genetic factors also influenced by
environmental factors. Plant height in weedy
condition is lower than on the unweedy condition.
This is due to on weedy conditions occur competition
between plants and weeds so that given effect on the
adequacy ofwater, nutrient and light to the plants.
Crop and weed competition include competition above

ground level (light and CO2) and competition under
the soil surface on the rooting in the absorption of
nutrient and water [11]. When weed and plants
growing together, weed grow more aggressive, for
example in the enlargement and branching root, speed
of rooting systemdissemination to absorb water,
nutrient and oxygen from soil. Weeds successfully
compete with the crop cultivation because the weeds
were more aggressive in growth, iswas capable of
acquiring and using the growth
factors needed for
growth,
development
and reproduction, and in some cases removing
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the chemical compounds that influential less well to
plants growth and development [12].
b. Number of leaves
The data analysis showed that at 4, 6, 8, and
10 WAP there were no interaction between corn
varieties and weed intensity. Corn varieties have no
significant effect on 6 WAP, but significant at 6 and
8 WAP. The weed intensity has significant effect to
number of leaves on 4 to 10 WAP.
Based
on table
2, varieties‘Pertiwi
3’
produce the
highest
number
of leaves on 6
to 10 WAP, while ‘Sukmaraga’ produces the fewest
number of leaves. The number of leaves will greatly
affect the plants ability for produce assimilate. The
amount of corn leaves generally ranging between 10–
18 [13].Number of leaves on weedy conditions less
than unweedy.

This can be influenced by the availability of
nutrient, water and light to plants and weeds.
Competitive weeds have rapid growth, vegetative
growth period is shorter, and the generative phase fast,
capable of producing seeds, and mature immediately
after flowering. Weeds are also tolerant of shade,
capable of performing CO2 assimilation although in
full sunlight conditions, have high photosynthesis
rate, leaf production and the development is rapid, and
able to develop a rooting system quickly [14-15].
In
addition
to causing competition with
plants, on farmland weeds extent the time and
increase
cost in
crop
production, interfere
with harvesting, and
reduce
crop
yield and
quality [15-16-17-18)]. According to[19]weed control
needs to be done. If weed control is delayed, it can
cause decrease in the number of leaves, plant height,
dry weight per plant, number of seeds and yield on
corn.

Table 2. The Effect of varieties and weed on number of leaves
Observation Time (WAP)
Treatment
4
6
8

10

Variety (V)
Bisi 18

6,0 a

8,4 a

12,6 ab

14,1 a

Bisi 2

5,3 b

7,5 a

12,9 a

14,1 ab

Pertiwi 3

5,3 b

8,8 a

12,8 a

14,8 a

NK22

5,3 b

8,3 a

11,3 bcd

12,6 de

NK33

5,1 b

7,7 a

11,0 cd

12,5 de

DK959

5,0 b

8,0 a

12,3 abc

13,3 bcd

P23

5,1 b

7,9 a

12,6 ab

14,3 ab

DK95

5,4 b

8,1 a

12,3 abc

13,8 abc

DK771

5,5 b

8,2 a

12,3 ab

14,2 ab

Bima 19 Uri

5,3 b

8,2 a

11,0 cd

13,0 cd

Bisma

5,0 b

7,8 a

10,3 d

11,9 e

Sukmaraga

5,0 b

7,6 a

9,3 e

12,0 e

Unweedy

5,6 a

8,60

12,1 a

13,74

Weedy

4,9 b

7,46

11,4 b

13,01

Interaction

(-)

(-)

(-)

(-)

KK (V)

8,9 %

12,69%

7,95%

5,17%

KK (G)

2,2 %

12,02%

16,79%

6,17%

Weed (G)

Note: The number followed by the same letter in the column are no different according to DMRT α 0.05
interaction between treatments.

c.

(-) showing no

Stem diameter

The data analysis showed that at age 4 WAP
there is an interaction between varieties and weed
intensity, but at 6, 8 and 10 WAP there are no
interaction between varieties and weed intensityon
stem diameter.
At the age of 10 WAP varieties ‘P23’ produce
the greatest stem diameter, but not significantly

different with ‘Bisi 18’, ‘Bisi2’, ‘Pertiwi 3’, ‘NK 33’,
‘DK 771’, ‘Bima 19 Uri’, ‘Sukmaraga’ (Table3). The
size of the stem of each variety is also influenced by
genetic factors.
In General, corn stem have a number of
internode
varies between 10
– 40 sections,
unbranched, cylindrical bore. The length of the stem
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ranges between 60 – 300 cm depending on the type of
corn [13].In addition to genetic factors, the diameter
of the stem is also influenced by environmental
conditions. Environment stress will also affect the

growth of plants, including stem diameter. Each of
these varieties have different capacities to deal with
the stress.

Table 3. The Effect of varieties and weed on stem diameter
Observation Time (WAP)

Treatment

4

6

8

10

Variety (V)
Bisi 18

18,5ab

19,6abcd

20,3abc

21,4abc

Bisi 2

17,8abc

20,3abc

21,4a

22,5 ab

Pertiwi 3

18,3a

20,2abc

20,6ab

22,1abc

NK22

16,5c

18,2ef

18,6d

19,6 de

NK33

17,7abc

19,1de

19,9cb

21,0 abcd

DK959

16,9bc

17,6ef

18,3d

19,3 e

P23

19,1a

20,4ab

21,2a

22,7 a

DK95

16,2c

17,5ef

18,4d

20,7cde

DK771

18,8a

20,5a

20,9ab

22,2abc

Bima 19Uri

17,4abc

19,4bcd

20,0cb

21,8abc

Bisma

18,3ab

18,8de

19,3cd

20,8bcde

Sukmaraga

18,5ab

19,2cde

20,0cb

21,4abc

Unweedy

18,9 a

20,2 a

20,9 a

21,9 a

Weedy

16,8 b

18,2 b

18,9 b

20,6 b

Interaction

(+)

(-)

(-)

(-)

CV (V)

6,9%

4,15%

4,46%

6,0%

CV (G)

5,7%

1,27%

3,26%

4,7%

Weed (G)

Note: The number followed by the same letter in the column are no different according to DMRT α 0.05
(-) showing no interaction between treatments. (+) showing interaction between treatments.

Environment stress will affect to physiological
processes, as well as growth of plants and weeds
which compete, so that it can cause decrease,
increase
or
changes the
influence
of weed competition on the crop growth and
yield [20].
Drought stress
given
effect
on plant height and stem diameter of corn [21]. [22]
stated that during development of the canopy, ‘
Pioneer
34N43’
more
sensitive
to water
shortage than the ‘Pioneer 31H50’. On water
stressconditions, leaf lamina lenght, stem, and
internode
decreased.Weedy
conditions, the
diameter of the stem are smaller in comparison with
unweedy condition. This can be influenced by the
availability of nutrient, water, and light to plants and
weeds.

d. Leaf length, leaf width and angle of the leaves
The analysis of variance showed there is no
interaction between corn
varieties and
weed
intensity toon leaf length, leaf width and angle of the
leaves.The leaf length, leaf width and angle of the
leaves are presented in Table 4.
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Table 4 . The Effect of varieties and weed on leaf length, leaf width and angle of the leaves
Treatment

Leaf Lenght

Leaf Width

Leaf Angle of the leves

Variety (V)
Bisi 18

89,7bc

9,2bc

25,42ef

Bisi 2

89,3bc

9,3bc

38,75a

Pertiwi 3

88,3bc

8,9bc

27,25def

NK22

92,8b

8,9b

28,17cdef

NK33

91,9b

10,9b

30,50cde

DK959

85,2cd

9,2cd

33,50abcd

P23

88,2bc

9,2bc

23,42f

DK95

82,8d

8,9d

31,83bcde

DK771

88,6bc

9,1bc

26,50ef

Bima 19 Uri

84,8cd

10,1cd

39,17a

Bisma

88,8bc

9,6bc

37,00ab

Sukmaraga

99,2a

9,7a

34,25abc

Unweedy

91,8 a

9,6 a

30,65

Weedy

86,5 a

9,2 b

31,97

Interaction

(-)

(-)

(-)

CV (V)

4,3%

5,2%

16,0%

CV (G)

4,2%

4,2%

10,6%

Weed (G)

Note: The number followed by the same letter in the column are no different according to DMRT α 0.05
(-) showing no interaction between treatments.

Each variety has a leaf lenght, leaf width, and
leaf angle significantly
different. Variety
‘Sukmaraga’ hasthe largest leaf length and leaf
widthcompared with
other varieties,
while
the ‘DK 95’ has the smallest leaf length and leaf
width. The largest of angle leaf is on ‘Bisi 2’ and
‘Bima 19 Uri, but not significantly different
with ‘Bisma’, ‘Sukmaraga’ and ‘DK 959’ (Table
4). Corn genotype had a diversity in leaf length,
leaf width, thickness,
leaf angle, and
colorpigmentation of the leaves . Large ofleaf
angle affects the type of leaf. Corn leaf angles are
also vary,
ranging
from very small
to very
large. Based on leaf angle there are two types
of corn, that erect and pendant. Erect leaves usually
have the angle between pattern of small to medium
sized, strands of leaves can be straight or bent.
Pendant leaves generally have a wide
angleand leaf patterns varying from straight to very
bent [23]. The length and width of leafaffects leaf
area. This affects the amount of light that can be
captured by the plants so that it will have an effect
on photosynthesis rate. Likewise, theleaf angle will
also affect the amount of light that can be received
or forwarded by the plant. Types of weeds that have

leaves with horizontal position parallel with the
ground surface aremore competitive than weed that
whose leaves perpendicular. There is a correlation
between the percentage of light that is absorbed by
the weed with the percentage corn yield loss. A type
of corn that compete with weeds determined up to
tasseling phase and showed that corn need to be
taller and wider leaves in order to successfully fight
against weeds [24].

4. Conclusion
This experiment demonstrated that plant height
of ‘DK 771’, ‘Sukmaraga’ and ‘NK 33’were higher
than other varieties at 10 week after planting. Besides
that, growth (plant height, number of leaves, stem
diameter, leaf length, and leaf width) all of corn
varieties on weedy conditions was lower than
unweedy condition.
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Abstract
Agroforestry system can be different in every region based on their local wisdom and the diversity of
physical, social, and economic condition. Communities of each region has its own way to manage agroforestry.
However, a review of the nation's heritage is still little written scientifically. This paper aims to determine local
knowledge that has been used in agroforestry system. The method used is a literature review to examine
secondary data such as books, journals, magazines and internet. The results indicate that there are a wide variety
of local wisdom that has been living and growing with the community, namely: (1) Kaliwu and Mamar system in
East Nusa Tenggara which integrates the location of settlements and land, (2) Planting forest plants as a hedge
plant in Makassar, (3 ) Dukuh system in Borneo which utilize fruit trees with four management activities, (4)
Kaleka lapetan system in Borneo that wrapped around a tree with a rattan to mark ownership of trees, (5) In
Gorontalo are Ilengi with 9 stages of management, (6) The use of crop calendars and their compulsory crop
planting on the Baduy tribe in West Java, and (7) The procedure of harvesting on kaindea in Southeast Sulawesi
and in Maluku. It can be deduced that there are a lot of local knowledge in the community to manage an
agroforestry. Social capital in the community can serve as the basis for the government to create a program
related to the development of local agroforestry that is applicable, profitable and acceptable.
Keyword: local wisdom, communities, agroforestry

1.Introduction
Forests have a central role in the development of
human life. In the ancient until today all of the human
needs are provided by forests. And in the development
humans started to manage the forest and bring up a
new system of forest management, ie agroforestry.
Lundgren and Raintree [1], say that agroforestry
is a land use systems planned on a land unit combines
woody plants with crops and / or animals (cattle) and /
or fish, which is done at the same time or take turns
forming ecological interactions and economically
between various components
According Nurrochmat [2], agroforestry must
involve forest communities to achieve the dual
objectives include sustainable forest management and
improvement of the standard of living (income)
communities. Where, people involved have brought
knowledge and local wisdom that is taught from
generation to generation.
Local wisdom can have a role to control
relationship between humans and the environment.
Local wisdom, according to Lubis [3] is a wisdom that
grow and live in the past and a creation of culture in

the community that was born as a form of their
adaptation to the natural environment and social
conditions that existed at that time.
With the diversity of indigenous knowledge and
local wisdom in the society, the practice of
agroforestry also vary from one region to another.
This resulted in the increasing number of agroforestry
development patterns that differ from one region to
another.
However, so far there has been little note and
scientific article related to agroforestry systems based
on local wisdom. Thus, only a few people know. So,
the purpose of this paper is to examine the traditional
agroforestry systems that have been implemented by
the various communities in Indonesia.

2. Methods
The paper was written by using the study of
literature or literature review on secondary data
sources such as books, journals, papers, and
information from the Internet that is related to the
research topic.
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3. Result and Discussion
In Indonesia, every communities have
indigenous knowledge to manage the forests in the
vicinity from the first until now days. Starting from
Sumatra to Papua, the community has its own way to
manage the forests.
East Nusa Tenggara with the condition of the
forest that have a dry land land make society has two
traditional agroforestry management systems, they
called it kaliwu system and mamar system.
Njurumana [4] on his research revealed that
kaliwu system is a form of land management by
communities for generations that integrated their land
forest with the location in which township residents
and they developed various types of plants, whether
productive or valuable in sociocultural.
Mamar system is a form of land use around
water sources and around the village to increase the
capacity of the environment through a system of crop
planting mix between forestry, plantation and
agriculture.
Two system in East Nusa Tenggara shows how
the system of water management has been done by the
communities since antiquity to increase the carrying
capacity of the environment.
Different again with local wisdom in
agroforestry systems that developed in Makasar.
Makasar society has a traditional system in which
forest trees will be planted as a hedge and in which
there is a local teak plants planted in groups. Cropping
systems in Makassar have an aims to protect crops
from pests and not shaded by forest trees when they
were grown up.
Kasim andAminudin [5] explain that teak
planting is done in groups because in general after 6-8
years old teak can not be intercropping with other
crops. At the age of 6-8 years, teak plants causes the
ground becomes depleted of nutrients and tends to
turn off other plants.
Turning to the local wisdom of agroforestry
systems in Kalimantan. Hafizianor [6] found a
phenomena that in Kalimantan have long been
familiar with the dukuh system or called by the people
of Banjar as an island fruit. In this system of fruit trees
have the same functionality as forest plants.
People that living in areas of Kalimantan
recognize two systems of dukuh, ie dukuh rumah and
dukuh gunung.
Fruits are widely grown in dukuh systems is
langsat, durian, rambutan, kweni, and jack. By the
people of Kalimantan fruit crops are combined with
crops such as turmeric, white turmeric, galangal,
lemongrass, kencur, and bananas.
Local wisdom that is developed in the dukuh
system is on the management of the dukuh system

itself. Hafizianor and Herry [7] say that there are four
management
activities
include
regeneration,
maintenance, harvesting, and marketing.
Regeneration process occurs naturally where the
seedling plant previous crops. If the seedlings grow in
the right places, it will be maintained, but if it grows
in locations that less suitable to grow the seedlings
will be switched off or moved to its proper location by
using scraped techniques.
In making new dukuh, the community will utilize
the free land under tree stands of old rubber. The
process, the communities will be planting the seeds of
young fruit crops in the stands of rubber trees area to
replace the old fruit trees. Seedling plat that have been
planted should be of the same kind of fruit trees to be
replaced.
Fruit plant as the main crop will be planted at the
beginning of the rainy season with irregular spacing
but they will follow the conditions of the planted area.
At the beginning before the fruit trees planted, people
will planting banana trees that serves as a shelter for
young fruit seedlings.
Communities in Kalimantan also have the local
wisdom in planting fruit trees. Langsat will be planted
between durian and jackfruit. Plant seeds are also
produced from the community itself by utilizing the
presence of an old dukuh.
In the event of maintenance, to the old dukuh
will start at the beginning of the fruiting season began
from flowering until the harvest is completed. In the
durian, the community will conduct maintenance
before harvest in order to facilitate picking up the
fallen durian. However, the maintenance of jack fruit
is performed after the harvest. In the dukuh system,
the community will also dissolve the salt to a trench
which is around a durian tree after the harvest.
Maintenance activity on young dukuh include
weeding and fertilization. The purpose of doing
weeding is to loosen the soil, stimulating plant growth,
and facilitate future maintenance.
Besides dukuh system, in Kalimantan also
known by their traditional agroforestry systems and
the people called it kaleka lapetan. Based on Jemi [8],
kaleka is the ancestral indigenous settlements that
have become forests and considered sacred Kaleka
also recognized as customary land which is
communal.
Whereas in the study of Rahu [9], kaleka
regarded as agroforestry systems in Dayak
community, where they opened the land to grow
paddy and vegetables interspersed with growing fruits
such as durian, mangosteen, and langsat.
In management system of kaleka, there is a local
wisdom of the Dayak community that they would be
wrapped langsat trees with rattan. This sign is to
provide information that the tree is can not be used by
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other people. So, the other person is not entitled to
take the fruit from the tree.
If there are other people who want to take the
fruit, then he should communicate with the person
who installed lelet in the langsat tress to make a deal.
If the deal happens, lelet could be opened together and
they can took the fruit.
Social local process like in kaleka system can
considered as a local wisdom. Aprianto et. al [10]
classify local knowledge, local cultures, local skills,
local resources, and social local process in to local
wisdom.
Jemi [8] also explained about harvesting sysem
in kaleka. Taking fruit in kaleka can be taken by a
large family in heirs system but in kaleka land can not
be traded. Ownership rights are communal for all
heirs.
According to Rahu [11], an attempt to protect the
agroforestry area is included in the trust of Ngaju
Dayak community to respect the universe. Where
from the forest they get all their needs. They also have
a belief that supernatural beings dwell in large trees,
so they have to guard the forest.
In Gorontalo, a study conducted Hiola [12] also
find the local wisdom about agroforestry systems.
Agroforestry systems in Gorontalo has existed since
before the colonial period and is usually called by
people with the name Ilengi.
In the process of transition from forest to Ilengi
there are at least nine stages which made by the people
in communities, namely:
1. Molulawoto upohatu ilengi or select a location.
The choice of location through discussion with
the elder person in the communities.
2. MolatatoorMolindilo, is felling the trees to make
a stub area.
3. Mohulaluhu, cutting the small trees.
4. Motiboto, let the palm tree grow in ilengi system.
5. Molotabu, cut branches and wood into small
pieces.
6. Moulaato upombilalo, is making lanes for
firebreaks with the wide is 3-5 meters.
7. Molumbilu tiboto, or burning.
8. Molude lawata, mounting stakes in the form of
pins to make the planting hole.
9. Mopomulo, is a crop palnting stage.
Meanwhile, in West Java, Plattner [13] and
Granovetter [14] found that agroforestry is familiar
with Baduy tribe since a long time ago. Agroforestry
systems in West Java commonly called by the name of
huma. For the Baduy tribe, huma not be considered as
an agricultural business, but also an obligation in their
religion, namely sunda wiwitan. For the Baduy
community, the result of shifting cultivation in the
form of rice should not be for sale. While the results
from non-paddy crops may be for sale.

In the processing of huma, Baduy community is
very organized and scheduled. Iskandar [15] explained
that Baduy manage their huma are based on the Baduy
calendar which is use natural indicators, such as the
position of orion belt, and the position of pleiades,
flowering session of forest trees and grass, and the
custom calculations (Iskandar, 1998).
In Baduy calendar, felling the bush shrub
(nyacar) conducted in the month of Safar (AprilMay), prune and cut trees (nuar) in kalima month
(May-June), burning of the wood (ngahuru) in kanem
month (June July), cultivation of rice and other
commodities (ngaseuk) in kapitu month (JulyAugust), and harvested in kasa month(JanuaryFebruary).
In the study of Senoaji [16], found a local
wisdom that people in Baduy tribe always use a count
of odd-numbered years to open fields.
In the first year huma planted with agricultural
crops and trees. Further in the second year the
community will perform maintenance and harvesting
the crops. While in the third year and beyond will be
carried out maintenance on trees.
Iskandar and Ellen [17] also found another local
wisdom from Baduy people. It about management of
huma, in their customary land required to plant three
sacred rice varieties, that pare koneng, pare siang, and
pare ketan langgasari. Three varieties pare that sacred
in huma is required to plant separately, must not
intersect.
Different findings related to local wisdom in
agroforestry systems are also found in Southeast
Sulawesi. In Southeast Sulawesi there is an
agroforestry system called kaindea.
Arafah, et. al. [18], mentions that in kaindea not
allowed to cut wood except take non-timber forest
products such as water, palm (palm wine), fruits,
tubers, and bamboo. And they take it for food needs.
While on logging in forest areas will be allowed if it's
by the permission of sara (traditional leader).
Sara will determine which zones are utilized and
how many trees. Permit procedure is to convey the
intent and purpose. Then when it's over, then the
question will be saying goodbye and closed with the
words "Te ikami hada akokamimo o te sara" (actually
we were blessed by sara).
Logging in kaindea also must comply with the
regulations as follows: (1) personal needs given to the
important building houses or sailboats to fish if they
are poor. However, permission to people who are poor
is see their services and behavior in society. If merit
and good behavior it will be allowed; (2) The public
needs, such as building custom homes, small sailboats
(londe) and others; and (3) the needs of timber for the
custom ceremony.
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If there is an urgent need and that will take a bit
of the subject must be: (1) ring the kalong-kalong (a
kind of traditional communication tools); and (2) if
there is no tool like kalong-kalong, they must make
their hat, clothes, or other items that easily identified
to make sign. Further, the items are stored on the
wood-length special plugged at the entrance. If it is
not done it will be sanctioned ie items taken will be
confiscated.
Local wisdom is also found in the Maluku region
associated with harvesting procedures in agroforestry
system. Ohorella, et. al. [19], explains that in the
Rumahkay, Maluku, communities can harvest their
yield if it complies with the applicable procedures.
Wood and sago starch can only be harvested if
the owner has obtained permission from the king as
the head of government, then the king notify directly
to the kewang head to be forwarded to other members.
Kewang itself is a traditional institution that directly
under the king's rule.
For fruit trees like durian, coconut, olive,
nutmeg, and cloves, harvesting can only be done if the
fruit is already beginning to fall. Harvesting must be
through an official notification from kewang.
Throughout there has been no official notification,
then the public has not been allowed to take their
crops.
As for crops such as cane, bananas, tubers,
peppers and papaya, there are no special rules if the
owners want to harvest. The society do not have to go
through the procedures such as timber and fruit
harvesting. They may be harvested in accordance with
their needs.
Various local wisdom in each region actually
have the same goal which is to maintain the balance of
the environment where they live. Ostrom [20]
theorized that successful management of a shared
resource (common pool resources) depends on the
clear boundaries, rules that suited to local conditions,
setting collective choice, monitoring, sanctions were
fair, a conflict resolution mechanism, and recognition
rights to organize.
De Boef [21] also stated the importance of
involving local wisdom, knowledge, and culture in
society for a new program. The failure of the
community in adopting a new system eg agroforestry
just happens not because people are conservative, but
rather caused by the design of the technology was not
suitable with the socio-economic and ecological
conditions in the communities and related to the
limited knowledge and community resources.

4. Conclusion
Based on the research that has been done, it can
be concluded that there are a various differences about
local wisdom in the community related to their way to

manage agroforestry, among others: (1) Kaliwu and
mamar system in East Nusa Tenggara which
integrates the location of settlements and land, (2)
forest plants as a hedge plant in Makassar, (3) Dukuh
system in Kalimantan that utilizing fruit trees with
four management activities, (4) Kaleka lapetan system
in Kalimantan that wrapped a tree with a rattan to
mark ownership of trees, (5) in Gorontalo are ilengi
with a 9 stage management, (6) the use of crop
calendars and their compulsory crop planting on the
Baduy tribr in West Java, and (7) the procedure of
harvesting on kaindea in Southeast Sulawesi and in
Maluku.
From this various local wisdom could be an
important social capital for the government to
formulate a policy related to agroforestry. The
government could use local wisdom as a basis for
formulating policies and involving the community in
the formulation so that it can be accepted by the
society socially and culturally.
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STRATEGIES FOR COMMUNITY BASED MANAGEMENT OF THE
PROTECTED FOREST ON THE WEST SIDE OF MOUNT LAWU
Rhina Uchyani Fajarningsih, Suntoro, Sri Budiastuti, Joko Sutrisno

Abstract
Management of the living environment, specifically forest resources, cannot be separated from the participation
of the community. Environmental management will be more effective if there is increased support of the
community. However, in reality, the awareness of the community and the assertiveness of local stakeholders is
very low and as a result, the use of land in this rural area is not oriented towards creating a balanced ecosystem
or conserving the natural resources. The goal of this research is to determine the ideal strategies for community
based management of the protected forest on Mount Lawu. The basic method used in the research is a
descriptive analysis with a survey approach. The tool for analysis used a SWOT method. The results of the
research conclude that the government needs to set boundaries or limitations that must be adhered to with regard
to the construction of villas on Mount Lawu; there is also a need for better coordination and communication
between the central government, local government, and members of the community living around the forest.
Keywords: mount lawu protected forest, community based management

1. Introduction
a. Background
Protected forests provide protection for the life
support systems which regulate water, prevent floods,
control erosion, prevent the intrusion of sea water,
and preserve soil fertility. The condition of protected
forests in Indonesia is a cause for great concern. From
the point of view of both quality and quantity,
protected forests in Indonesia have experienced a
sharp decline as a result of land conflicts, illegal
logging, and other forms of mismanagement.
Management of the living environment,
specifically forest resources, cannot be separated from
the participation of the community. The ways in
which the community may participate in protecting
and managing the living environment are, amongst
others, as follows: (1) members of the community
have the same rights and the widest possible
opportunities to play an active role in protecting and
managing the living environment; (2) the role of the
community may be in the form of social control,
expressing suggestions, opinions, advice, objections,
complaints, and/or providing information and/or
reports.

b. Formulation of the Problem
The existence of the community in supporting
the management of the environment will be more
effective if its support and participation is increased.
The active involvement and participation of the
community and stakeholders will result in an increase
in the quality of the process and the products of spatial

arrangement. However, in reality, the awareness of the
community and the assertiveness of local stakeholders
(the people living around Mount Lawu) is very low
and as a result, the use of land in this rural area is not
oriented towards creating a balanced ecosystem or
conserving the natural resources. It is also a fact that
many of the people living around the protected forest
region of Mount Lawu are poor. Poverty is one of the
factors which often leads to the destruction of natural
resources (Ismi et al, 2012).
c. Research Goals:
1) To identify the form of management and level of
damage in the protected forest on Mount Lawu.
2) To identify and evaluate the effect of the
involvement of the local agrarian community
living around the protected forest on the
environmental and social conditions of the
agrarian economy.

2. Research Methodology:
The basic method used in this research is a
descriptive analysis with a survey approach. The
object of the study is the protected forest on the west
side of Mount Lawu in Central Java. The research
population for this study is the group of people or
farmers and or the institution which makes use of the
products from the protected forest on Mount Lawu.
The tool for analysis used in this study to
formulate the strategies for better management of the
protected forest is a SWOT (Strengths, Weaknesses,
Opportunities, Threats) method, which consists of the
following steps:
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1.
2.
3.
4.
5.
6.

Collection and classification
Weighting, ranking, and evaluation
Formulation of strategies
SO (strengths – opportunities) strategies
WO (weaknesses – opportunities) strategies
ST (strengths – threats) strategies

Alternative strategies, based on the policies of
PHBM (Pengelolaan Hutan Bersama Masyarakat or
Community Based Forest Management) were
determined by using a Quantitative Strategic Planning
Matrix (QSPM).

3. Results and discussion
The results of the research show that with the
implementation of the PHBM policies, members of
the community are involved in every job carried out
by the Indonesian state-owned forest enterprise,
Perum Perhutani, in the Forest Village region. The
activities carried out range from making seedbeds to
reforestation, wood and non-wood production, and
other activities or jobs that can be performed together
in the forest region, with the aim of contributing to
making improvements. The implementation of PHBM
policies was established based on Decree No. 24
issued by the Governor of Central Java on 22
September 2001 about the Community Based
Management of Forest Resources in the Central Java

Province and Decree No. 522/05/2009, issued by the
Governor of Central Java on 25 February 2009 about
the formation of a Communication Forum for
Community Based Forest Management (PHBM) in the
Central Java Province. So far, 17 Forest Village
Community Institutions (LMDHs) have been formed
from the Forest Villages that are located in the of the
BKPH(Badan Kesatuan Pemangku Hutan or Forest
Stakeholders Institution)region in North Lawu.

a.

Determining Alternative Strategies for the
Valuation of Community Based Forest
Environmental Services

Alternative strategies, based on the policies of
PHBM were determined by using a Quantitative
Strategic Planning Matrix (QSPM). The strategies
were formulated in three stages. The first stage was to
compile an internal factor evaluation (IFE) matrix and
an external factor evaluation (EFE) matrix for forest
management in the BKPH region of North Lawu. The
results of the matrixes compiled in the first stage were
then arranged so as to obtain an internal external (IE)
matrix which would determine the appropriate
strategies that should be taken for managing the forest
in the BKPH region of North Lawu. The third stage
was to decide the order of priority of the strategies that
should be taken.
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Table 1. Internal Factor Evaluation Matrix (IFE)
No.

Key Internal Factors

Weight

Scale

Value

A.

Strengths

1.
2.
3.
4.
5.
6.
7.
8.
9.

Budget available for forest management
Human resources available
Clear boundaries for forest region
Clear regulations by local government
(penalties)
Good
program
for
developing
forest
conservation
Function of forest to balance the ecosystem
High price for forest products
LMDH already formed
High level of awareness and transparency in the
community
Weaknesses

0,07
0,05
0,06
0,06
0,05
0,05
0,07
0,1
0,05

2
2
4
4
2
3
2
4
2

0,14
0,1
0,24
0,24
0,1
0,15
0,14
0,4
0,1

Limited budget
Poor skills of human resources
Biophysical condition of forest region difficult
to reach
Supporting facilities leading to the forest region
not yet optimal (road and alternative transport)
Poor
command
of
technology
and
communication
LMDH members limited to people who have a
direct connection with the forest (have areas of
grass alongside the forest stands)
Management of forest products not yet optimal
(pine wood, cloves, quinine, lemongrass,
flowers, etc.)
Internal Total

0,06
0,05
0,07
0,06

2
1
3
2

0,12
0,05
0,21
0,12

0,05
0,1

1
3

0,05
0,3

0,05

1

0,05

B.
1.
2.
3.
4.
5.
6.

7.

1

2,51

Source: Primary Data Analysis
Table 1 explains about the Internal Factor
Evaluation Matrix for the valuation of community
based forest environmental services. There are two
main factors which ensure the successful
implementation of the Community Based Forest
Management Program, namely the existence of a
Forest Village Community Institution (LMDH) and
the fact that the members of this institution are
limited to people who have a direct connection with
the forest.

The PHBM program can also be
successfully implemented because there are clear
forest boundaries and clear regulations laid out by
local government. However, the PHBM program
also faces a number of problems, such as the poor
skill level of the human resources, the poor
command of technology and communication, and
the management of forest products which is not yet
optimal. In general, the PHBM program scores a
total of 2.51, which on a scale of 1 to 4 means it is
above average, and as such, the PHBM program can
be said to be quite successful since it has managed
to take advantage of its internals strengths and
overcome the weaknesses which affect the
implementation of the program.
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Table 2. External Factor Evaluation Matrix (EFE)
No.

Key External Factors

Weight

Scale

A.

Opportunities

1.
2.
3.
4.
5.
6.
7.
8.

Good policies of Central Government (Dept.
of Forestry)
Strong commitment from local Karanganyar
government
Strong support from NGOs/International
organizations
Active role by traditional authorities
Clear regulations and laws
The forest increases the income of local
people
The forest meets the needs of the local people
Development of prospects for forest tourism
Threats

0,07
0,1
0,05
0,06
0,06
0,07
0,1
0,05

0,14
0,4
0,05
0,12
0,18
0,14
0,2
0,15

Forest theft
Unexpected natural disasters (forest fires)
Waste and rubbish from economic activities
Effects of local developments around the
forest
Development of the community resulting
from globalization

0,1
0,1
0,08
0,1
0,06

0,3
0,3
0,16
0,1
0,06

B.
1.
2.
3.
4.
5.

External Total Internal

1

Value

2,3

Source: Primary Data Analysis
The data in Table 2 explains about the
External Factor Evaluation Matrix (EFE). The most
important factor for the success of the Community
Based Forest Management Program is the high
level of commitment of the local Karanganyar
government. It is hoped that this program will help
prevent theft from the forest and unexpected natural
disasters such as forest fires and strong winds. The
final score obtained from the result of the
calculations is 2.3, which on a scale of 1 to 4 is
below average, and as such, it can be said that the
PHBM program has not yet been successfully
implemented. This is due to the fact that the PHBM

program, which is run by Perhutani, has not yet
managed to take full advantage of the external
opportunities, nor is it able to anticipate the threats
it faces. After carrying out steps 1 and 2, the next
step was to determine the alternative strategies by
matching the results of the internal factor evaluation
matrix (IFE) with the results of the external factor
evaluation matrix (EFE), using an internal external
matrix (IE matrix). The final score of the internal
factor evaluation matrix forms the ordinate point of
axis x (2.51) on the internal external matrix, while
the final score of the external factor evaluation
matrix forms the ordinate point on the y axis (2.3).
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Table 3. Internal – ExternalMatrix (IE)

Total Weighted Value of
EFE

Total Weighted Value of IFE

Strong
3,00-4,00
Average
2,00-2,99
Weak
1,00-1,99

Strong
3,00-4,00
I
Grow and develop
IV
Grow and develop
VII
Preserve and maintain

Source:
After the data was entered and matched with
the Internal-External Matrix in Table 3, the value
of the ordinate point of axis x and axis y was at the
position of the 5th cell. From this, it can be
concluded that the position of the strategies for the
Community Based Forest Management program,
implemented by Perhutani and the local people
living around the BKPH region of North Lawu is
already good, and as such it needs to be well
preserved and maintained.

Average
2,00-2,99
II
Grow and develop
V
Preserve and maintain
VIII
Harvest and divestment
David,

Weak
1,00-1,99
III
Preserve and maintain
VI
Harvest and divestment
IX
Harvest and divestment
2004

b. SWOT Analysis of Community Based Forest
Management on Mount Lawu, in the District
of Karanganyar
A SWOT analysis is an analysis of the
internal and external conditions of an organization,
which is subsequently used as the basis for
designing strategies and work programs. The
internal analysis includes an evaluation of the
Strengths and Weaknesses, while the external
analysis covers the Opportunities and Threats. The
purpose of a SWOT analysis is to guide and identify
the positive and negative aspects in an organization
or a company (SW) and in the external environment
of
the
organization
or
company
(OT)

Table 4. SWOT Matrix of the Community Based Forest Management Program on North Lawu in the District of
Karanganyar
STRENGTHS (S)
WEAKNESSES (W)
1. Budget for forest management available
1. Limited budget
2. Human resources available
2. Low skills of human resources
3. Clear boundaries for North Lawu forest 3. Biophysical condition of forest
region
region difficult to reach
4. Clear local government regulations about 4. Supporting facilities leading to
forest management (strict penalties)
the forest region not yet optimal
for
developing
forest
(roads and alternative transport)
5. Program
conservation running well
5. Poor command of technology
and communication
6. Forest fulfilling its function to provide a
balanced ecosystem (fauna, flora, and 6. LMDH members limited to
water)
people who live close to the
7. High price for forest products (pine wood)
forest and have a direct
connection with the forest (have
8. Forest Village Community Institution
(LMDH) exists to help forest preservation
areas of grass beside the forest
efforts
stands)
9. High level of awareness and transparency 7. Management of forest products
in the community about the importance of
not yet optimal (pine wood,
the forest
cloves, lemongrass, etc.).
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OPPORTUNITIES (O)
1. Good policies from the

2.

3.

4.

5.

6.

7.

8.

1.
2.

3.

4.

5.

S-O STRATEGIES
W-O STRATEGIES
1. Central government, local government, 1. Central government (Dept. of
and NGOs/international organizations
Forestry) and local government
need to establish communication and work
need to allocate an adequate
together with the community to preserve
budget for forest conservation
the forest (S4, S5, S6, O1-O5)
and need to train human
2. Importance of the awareness of the local
resources to improve their skills
community living near the forest to
in forest management (W1, W2,
preserve the forest ecosystem (S9, O6, O7)
W7, O1, O2, O3, O4)
3. Local communities who are members of 2. Facilities (road and transport)
LMDH are given equal rights to
need to be built to provide
participate in programs for developing
access to the forest region (W3forest tourism (S8, O6, O8)
W5, O1-O4, O8)

Department of Forestry
(Central Government)
High
level
of
commitment from local
Karanganyar government
Strong support from
NGOs/international
organizations for forest
conservation (OISCA)
Active role by traditional
authorities in managing
forest conservation
Regulations and laws to
support the community
based forest management
program (PHBM)
The forest can increase
the income of the local
community
The forest can supply the
needs of the local people
(provide
alternative
energy)
Development of prospects
for forest tourism
THREATS (T)
S-T STRATEGIES
W-T STRATEGIES
Wood theft
1. The
need
for
stricter
penalties 1. Open the minds of the community
Unexpected
natural
(imprisonment or fines) to deal with wood
to receive information quickly
disasters (forest fires and
theft, and joint cooperation with the local
and
accurately
by
using
strong winds)
community to act as forest police (S4, S7,
information technology
and
Rubbish and waste from
S8, T1, T2).
communication (W2, W7, T4,
economic activities of 2. Provide rubbish bins for all houses, or in
T5)
the local community
other public places where economic
living near the forest
activities take place, and try to process
Effects of development
waste (S2, S6, S9, T3).
of local areas on forest 3. Enforce limits that must be adhered to
conservation
(villas,
by the community with regard to
tourism, etc.)
building villas or other tourist
Development of the
attractions (S4, S5, S8, T4, T5)
community as a result of
the
influence
of
globalization

Source : Primary Data Analysis

2) Improvements need to be made to the awareness

Table 4 explains that based on the key internal
factors (strengths and weaknesses) and the key
external factors (opportunities and threats), there are a
number of strategies that can be implemented in the
valuation of community based forest services in the
region of BKPH North Lawu in the district of
Karanganyar, some of which are outlined below:

3)

1) Central government, local government, and

4)

NGOs/international organizations need to
establish good communication and work together
with the local community to conserve the forest.

of the local community living around the forest
to conserve the ecosystem of the forest so as to
improve their standard of living.
Local communities living near the forest who are
members of LMDH should be given equal rights
to participate in programs for developing forest
tourism.
The government needs to allocate an adequate
budget for forest conservation programs and also
train the human resources to improve their skills
in forest management.
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5) Facilities and infrastructure need to be built to

c. Determining the Priority of Strategies Using a

provide access to the forest region.
Stricter penalties are needed, such as
imprisonment or fines, for wood theft, and
efforts should be made to work together with
members of the community to act as forest
police.
Rubbish bins should be provided for every house
or in other places where economic activities take
place, and the community needs to be
encouraged to process its waste.
There is a need to enforce boundaries or limits
and ensure that they are adhered to by the
community with regard to building villas or other
recreational sites.
People’s minds need to be opened to receive
information quickly and accurately by using
information technology and communication.

Quantitative Strategy Priority Matrix (QSPM)
In order to determine the priority of
strategies for the implementation of the
community based forest management program in
the BKPH region of North Lawu in the
Karanganyar district, a QPSM analysis is used.
The QPSM is used to evaluate and select the
strategies that are most suitable for the external
and internal environment (David, 2004). The
selection of the priority of alternative strategies is
based on the results of the SWOT analysis, namely
that the people living near the forest who are
members of LMDH are given equal rights to
participate in forest tourism development
programs. Better facilities and infrastructure need
to be built to provide access to the forest region,
boundaries need to be set and enforced with regard
to the construction of villas and other recreational
sites. These three strategies are chosen as priorities
because they will have a strong impact on the
forest conservation efforts in the BKPH region of
North Lawu.

6)

7)

8)

9)
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Table 5. QSPM Matrix for Community Based Forest Management in the BKPH region of North Lawu
No.

Key factors

A.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Strengths
Budget available for forest management
Human resources available
Clear boundaries for the forest region
Clear local government regulations (penalties)
Good program for forest conservation
Forest provides a balanced ecosystem
High price of forest products
LMDH already formed
High level of awareness and openness among the
community

B.
1.
2.
3.
4.

Weaknesses
Limited budget
Low level of skills of human resources
Biophysical conditions of forest difficult to reach
Facilities and infrastructure leading to the forest region
are not yet optimal (roads and alternative transport)
Poor command of technology and communication
LMDH members limited to people with a direct
connection to the forest (areas of grass alongside forest
stands)
Management of forest products not yet optimal (pine
wood, cloves, quinine, lemongrass, flowers, etc.)

5.
6.

7.

Internal Total

Weight

S1

N1

S
2

N2

S3

N3

0,07
0,05
0,06
0,06
0,05
0,05
0,07
0,1
0,05

4
3
4
4
3
4
2
3
2

0.28
0.15
0.24
0.24
0.15
0.20
0.14
0.30
0.10

3
4
4
4
4
4
3
2
3

0.21
0.20
0.24
0.24
0.20
0.20
0.21
0.20
0.15

4
4
4
4
3
4
2
3
2

0.28
0.20
0.24
0.24
0.15
0.20
0.14
0.30
0.10

0,06
0,05
0,07
0,06

3
1
4
4

0.18
0.05
0.28
0.24

2
2
4
4

0.12
0.10
0.28
0.24

3
1
4
3

0.18
0.05
0.28
0.18

0,05
0,1

2
2

0.10
0.20

1
2

0.05
0.20

2
2

0.10
0.20

0,05
1

1

0.05
2.90

1

0.05
2.89

2

0.10
2.94
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C.
1.
2.
3.
4.
5.
6.
7.
8.

Opportunities
Good policies of central government (Dephut)
High commitment from local government
Strong support from NGOs/international organizations
Active participation of traditional authorities
Clear regulations and laws
The forest increases the income of the community
The forest meets the needs of the community
Development of potential of forest tourism

0,07
0,1
0,05
0,06
0,06
0,07
0,1
0,05

3
4
2
3
4
4
4
3

0.21
0.40
0.10
0.18
0.24
0.28
0.40
0.15

4
4
3
3
3
4
4
3

0.28
0.40
0.15
0.18
0.18
0.28
0.40
0.15

4
4
2
3
4
4
4
4

0.28
0.40
0.10
0.18
0.24
0.28
0.40
0.20

D Threats
.
1
.
2
.
3
.
4
.

Acts of forest theft
Unexpected natural disasters (forest fires)
Rubbish and waste from economic activities
Effects of local developments in the regions around
the forest
Developments of the community resulting from
globalization

5
.
External Total
Overall Total (Internal + External)

0,1
0,1
0,08
0,1
0,06

3
4
2
2
2

0.3
0
0.4
0
0.1
6
0.2
0
0.1
2
3.1
4
6.0
4

3
4
2
2
2

0.3
0
0.4
0
0.1
6
0.2
0
0.1
2
3.3
2
6.2
1

3
4
4
3
3

0.30
0.40
0.32
0.30
0.18

3.58
6.52

Source: Primary Data Analysis
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Table 5 explains that based on the 3 alternative
strategies that should be given priority, the strategy for
setting boundaries that need to be adhered to for
building villas on Mount Lawu is the most important
strategy that needs to be immediately enforced in the
community based forest management program. This is
due to the fact that the total weighted score for this
strategy is the highest overall score, namely 6.52.

4. Conclusions
The alternative strategies for the community
based management of the protected forest on Mount
Lawu are:

[8] Rohman, F,.Teknik Analisis Manajemen SWOT.
Untuk Menyususn KKP DIKLAT PIM dan
Renstra. Penerbit Mobicons
[9] Suparmoko, M. 1989. Ekonomi Sumberdaya
Alam dan Lingkungan (suatu Pendekatan
Teoritis). Edisi Pertama BPFE Yogyakarta
[10] Sutarno. 2005. Kawasan Gunung Lawu sebagai
sumber ekonomi yang menuntut pelestarian.
Seminar Taman Budaya Gunung Lawu.
Karanganyar

a. The government needs to set boundaries that must
b.

c.

be adhered to by the community with regard to
building villas on Mount Lawu.
There is a need for good communication and
coordination between the central government,
local government, and the community living near
the forest (LMDH).
The people living near the forest who are members
of LMDH should be given equal rights to
participate in the forest tourism development
program.
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Abstract
This research aimed to find out the precise concentration of GA3 and soaking duration time for flowering and
shallots bulbils formation. This research was conducted in Gunung Mijil Village, Jaten sub district, Karanganyar,
July to October 2015. Research are arranged by a Complete Randomized Block Design with two treatment
factors, namely the concentration of GA3 and soaking duration time. The results showed that there is no
interaction between concentrations of GA3 with soaking duration time. Treatment concentrations of GA3
significantly affected time of flower emergence, the percentage of flowering, weight flower per stalk, and the
percentage of bulbils. Treatment of soaking duration time not give significantly affect to all variables
observation.
Keywords: flowering, growth regulator, soaking duration time of GA3

1. Introduction
Shallots (Allium ascalonicum L.) is a
horticultural commodity, grown in Indonesia. Demand
of shallots at around 5% per year along with society
needs due to population growth increase. Productivity
shallots from 2008 to 2011 ranges from 9.28 to 9.69
tons / ha (BPS 2012). These results relatively low
whereas productivity of shallot can reach 20 tons / ha
(Sumarni and Hidayat 2005).
Farmers generally use shallots bulbs for
consumption that have been hereditary used in a long
time so that the bulbs have low quality and the result
can decrease the productivity also quality of the
shallots (Hervani et al., 2009). Beside have low
quality, the use of consumption bulbs as a seed can
also carry the disease caused by fungi such as
Fusarium spp and spread the virus from generation to
the next.
The use of planting from seed (True Shallot
Seed) is an alternative to the provision of higher
quality seeds. Constraints and weakness in the use of
seed as planting material is the low ability of shallots
to flowering. According Lizawati (2008), the use of
growth regulators is one way the most likely in
regulating flowering. Almost all plant growth
hormone has been shown to induce flowering, but
gibberelin (GA3) which has greatest opportunities to
succeed induction of flowering shallot. Flowering
shallot,besides producing seeds, can also bring up the
bulbs. Bulbs is a tuber that grows or appears on the
flower stalk of shallot.

The aims of the research was the application of
GA3 is expected to help farmers to produce good
quality of shallots and can improve the results of
flowering, so in terms of flowering can also induce
formation of bulbil. Thus, this research will examine
more about concentration and soaking duration time
of GA3 for proper flowering and formation of shallots
bulbil.

2. Materials and Methods
This research was carried out in July to October
2015 in Gunung Mijil Village, Jaten sub-district,
Karanganyar. The tools used in this research include:
knives, trays, buckets, watering tool, hoe, sickle,
analytic scales, stationery and ruler. While the
ingredients used in this research are as follows: Bima
shallots varieties, growing regulatory substances GA3
with concentration 0 ppm (aquadest), 100 ppm 200
ppm 300 ppm, and compound fertilizer, and manure.
This research used a Randomized Complete
Design Group (RCDG) with two treatments and three
replicates. The first factor was the concentration of
GA3 (G) with 4 levels, namely: 0 ppm (G0), 100 ppm
(G1), 200 ppm (G2), and 300 ppm (G3). The second
factor is the soaking duration time bulbs in GA3 (S)
with 3 levels, namely: 10 minutes (S1), 20 minutes
(S2), and 30 minutes (S3). Data research results are
analyzed using a variety of analysis (ANOVA) based
on the F-test level 5%, if there is a real difference
followed by regression test for comparison of
concentrations of GA3 and soaking duration time.
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3. Results
a. Flower Emerged Age
In the flowering process occurs a phase
change or a transition from vegetative phase into
the generative phase. Ability to flowering can be
achieved when the plant reaches a certain age.
Environmental conditions that support is essential
for many plants so that can flower. Results of
analysis of variance shows that there is no
interaction between the combined treatment of GA3
concentration and soaking duration time.
Concentration of GA3 showed a real impact on the
flower emerged age, while soaking duration time
has no real effect.
Table 1 shows the age of flowers emerge
range 33 – 46 day after plant (DAP). Treatment of
soaking of GA3 on shallots can increase flower
induction in growing point because GA3 produces
hormone called florigen that induce bud to initiate
flowers. According to research from Sumarni et al
(2013), flowering is influenced by environmental
factors (climate) especially the temperature around
the plant and the length of the day. Initiation of
flowering occurs at the lowest temperature range
90C-120C. According to Chaari-Rkhis et al (2006)
application of 10 mg/l GA3 can induce flowering
plants of zaitun (olive). The growth and flowering
can be increased by giving GA3 concentration 125
mg/l up to 1,000 mg/l (Chen et al. 2003).

b. The Percentage of Flowering
Beside modificates photoperiod, some kind
of plant growth regulator (PGR) as GA3 also known
to increase the uniformity of flowering of some
plants. The percentage of flowering plants that vary
depending on the response to the GA3 concentration
difference. Flower that emerged is not all healthy,
there are some flowers that dry up and die. Results
of analysis of variance of the percentage of
flowering indicates that there is no interaction
between the combined GA3 concentration and
soaking duration time but showed a real effect on
the treatment concentration of GA3.
Table 2 shows that the percentage of
flowering bima varieties ranged between 2.2% 22.2%, equivalent to 1-11 flowering plants. The
lower percentage of flowering plants found in GA3
concentration of 0 ppm to a value of 2.2% and the
most numerous in GA3 concentration of 200 ppm
with a value of 22.2%. Based on regression graph
the percentage of flowering shallots equation y =
0.0507x + 7.47 with R2 = 0.7726. Concentration of
200 ppm GA3 provide hormonal balance are best to
stimulate the initiation of flowering so that resulting
in a percentage of the number of flowering at most
consistent with the theory that gibberellins can

replace some or all functions to stimulate flowering
(Salisbury and Ross 1969).
Fahrianty research results (2012) reported
that the treatment of 200 ppm GA3 increase the
percentage of flowering plants in the lowlands
(Dramaga) produce 60% of shallots flowering and
higher if compared to other treatments, whereas in
the plateau (Cipanas) treatment of 100-200 ppm
GA3 resulted to 100% flowering shallots.

c. Weight of Flowers per Stalk
Flowering is the beginning of success to
fruiting. Initiation of flowering begins when the
plant has been through a juvenile phase or when the
plant formed 10-14 leaves. Generally, shallots
flower buds begin to emerge at the age of 35-40
DAP (Sumarni et al.2013). Results of analysis of
variance shows flowers weight per stalk showed no
interaction between the concentration of GA3 and
soaking duration time. Concentration of GA3
treatment showed a significant effect on the weight
of flower per stalk shallots.
Table 3 shows that the weight of flower per
stalk ranged from 3.44 to 7.62 grams. The highest
averages weight of flowers per stalk 7.62 grams
with a concentration of 300 ppm GA3 treatment by
soaking duration time for 20 minutes. This is due to
the different abilities and suitability of each shallots
in receiving induction GA3 at each concentration to
accelerate flowering. Based on regression graph, the
weight of flowers per stalk shallots obtained by the
equation y = 0.0073x + 5488 with a value of R2 =
0.6543. According Sumarni (2001), in addition to
modifying photoperiodism, some plant growth
regulators such as GA3 known to increase the
uniformity of flowering.

d. Weight of seed per Clumps
Generally shallots can flower and produce
seed in the plateau, but not all of shallots can flower
and produce seed in the lowlands. Giving the exact
concentration and soaking of GA3 serve to
encourage the flowering and seed formation in
lowland. Results of research conducted Fahrianty
(2012) varieties used are Bima varieties which is
rather difficult for flowering. So, to determined the
weight of seeds produced by flowers per clumps is
need to be weighed.
Results of analysis of variance weight of
seed per clumps showed there is no interaction
between treatment combination concentration of
GA3 and soaking duration time. While
Concentration of GA3 and soaking duration time
has no effect on seed weight per clumps of shallot.
Table 4 shows that averages weight seed per clumps
of shallot ranged between 0.26 gram 0,75 gram.
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GA3 0 ppm getting the lowest yield since the flower
produced is also very few.
Applications of GA3 improve fertilization
and seed formation and the production of TSS, but
not on the weight of 100 seeds that means GA3 can
not increase the size of the seed. GA3 has the ability
to increase the number of capsules (fruit formation)
on a variety of crops such as blueberries, oranges,
peaches and grapes (Coggins et al. 1966; Crane et
al. 1960, 1960; Yuniastuti et al. 1994).

e. Bulbils Emerged Age
Bulbils that emerged can be seen on the
leaves of shallots that has such appearance will
emerge flower, there is a layer of white or
commonly called spatha. Then it will grow in the
form of small bulbil size. This bulbils also emerges
on the flower stalk, usually found under the flowers,
and there are also located in the middle of flower.
Table 5 shows the average age of bulbils emerge
between 45.5 to 55.00 Days after Planting (DAP).
Analysis of variance is not done for the treatment
because treatment without GA3 does not produces
the bulbils at all. The most rapid treatment formed
bulbils are treatment GA3 concentration of 300 ppm
with a mean value of 48.11 DAP.

f. Percentage of Bulbils
Results of analysis of variance for bulbils
percentage showed no interaction between treatment
GA3 concentration and soaking duration time.
Treatment concentration of GA3 significantly affect
the percentage of bulbils. While soaking duration
time has no effect on the percentage of the amount
of bulbils.
Table 6 shows that the average percentage of
bulbils ranges from 3.3% to 11.7%. The percentage
of bulbils are most numerous in a concentration of
300 ppm GA3 treatment with soaking duration time
for 30 minutes. While there are the lowest result at
concentration of 200 ppm GA3 with soaking
duration time for 10 minutes. Based on regression
graph the percentage of bulbils equation y = 0.0189x
+ 1:34 with R2 = 0.7489. The function of GA3 on the
actual lowlands instead of vernalization treatment.
According Sumarni et al. (2001) vernalization
usually occurs in temperature of 50 C -160 C with
maximum influence between 0-80 C.

4. Conclusions
Based on the results of this research can be
concluded as follows :
a. There is no interaction between the
concentrations of GA3 treatment combined with
soaking duration time in all the variables
observation.
b. Provision of treatment GA3 significantly affected
time of flower emerge, the percentage of flower,

the weight flower per stalk, and the percentage of
bulbils.
c. Treatment of soaking duration time not
significantly affect all variable observation.
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Tables
Table 1. Flower Emerged Age (DAP)
Concentration of GA3 (ppm)
Soaking duration
time (minutes)
0
100
200
10
46.67
41.00
35.67
20
42.33
38.67
35.00
30
45.33
36.67
34.67
Average
44.78
38.78
35.11
(-): no interaction
Table 2. Average percentage of flowering (%)
Concentration of GA3 (ppm)
Soaking duration
time (minutes)
0
100
200
10
2.2
13.3
20.0
20
6.7
17.8
20.0
30
4.4
15.6
22.2
Average
4.4
15.6
20.7
(-) : no interaction
Table 3. Average weight of flower per stalk (g)
Concentration of GA3 (ppm)
Soaking duration time
(minutes)
0
100
200
10
3.44
6.65
7.12
20
6.87
7.25
7.08
30
4.19
7.37
7.21
Average
4.84
7.09
7.14
(-): no interaction
Table 4. Average weight of seed per clumps (g)
Concentration of GA3 (ppm)
Soaking
duration
time (minutes)
0
100
200
10
0.26
0.65
0.72
0.69
0.66
0.74
20
30
0.50
0.71
0.67
0.48
0.67
0.71
Average
(-) : no interaction
Table 5. Average age of bulbils emerged (DAP)
Concentration of GA3 (ppm)
Soaking duration
time (minutes)
0
100
200
10
48.00
50.00
20
54.00
55.00
30
53.50
45.50
Average
51.83
50.17
(-) : no interaction

Average
300
33.67
33.00
33.33
33.33

300
18.7
21.0
19.0
19.6

300
7.15
7.62
6.99
7.25

300
0.72
0.74
0.75
0.74

300
46.00
51.00
47.33
48.11

39.25
37.25
37.50
(-)

Average
13.6
16.9
14.8
(-)

Average
5.86
7.21
6.44
(-)

Average
0.59
0.71
0.66
(-)

Average
36.00
40.00
36.58
(-)
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Table 6. Percentage of Bulbils (%)
Soaking duration
time (minutes)
10
20
30
Average
(-) : no interaction

0
0.0
0.0
0.0
0.0

Concentration of GA3 (ppm)
100
200
6.7
6.7
3.3
5.0
5.0
5.0
5.0
5.6

300
1.7
5.0
11.7
6.1

Average
3.8
3.3
5.4
(-)

Figures

Figure 1. Regression graph of flower emerged age

Figure 2. Shallot flower

Figure 3. Regression graph of the flower percentage
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Figure 4. Regression graph of flower weight per stalk

Figure 5. Shallots seed

Percentage of
bulbils (%)

Figure 6. Shallots bulbi

10.0
y = 0.0189x +…

Y

0.0
0

200

400

Linear (Y)

Concentration of GA3 (PPM)

Figure 7. Regression graph of bulbils perc

Page | 41

PROCEEDINGS
The 2nd International Rainforest Conference - Climate Change Mitigation Through Sustainable
Rainforest Farming and Community-Based Livelihood. Surakarta, 6-7 October 2016.

STRATEGY OF ALFALFA DEVELOPMENT TO DEVELOP
AGROFORESTRY SYSTEMS
Kristi Kartika1
1

Agrotechnology Student, Faculty of Agriculture, Universitas Sebelas Maret, Jalan Ir. Sutami No. 36A, Kota
Surakarta, Jawa Tengah 57126, Indonesia
E-mail: kristi.kartika15@gmail.com

Abstract
Agroforestry is a forest land use management system which is combined with agricultural practices. The main
purpose of Agroforestry systems utilizes the land optimally so that it can maintain the number and the diversity
of farm productions that provide social, economic, and environmental benefits. The primary benefit of
Agroforestry is soil conservation. The primary benefit arises because the presence of woody plants which affect
soil characteristics, include soil physics, chemistry and biology due to its root systems and canopy
cover.However, it may not have been realizedat the beginning of Agroforestry project. Alfalfa is a perennial
legume that can give many advantages. Alfalfa is known to enhance agricultural land resources management,
such as prevent soil surface erosion, increase soil fertility, improve soil physics and chemistry. Alfalfa contains
high protein and fiber that are good for feeding livestock, moreover for human. Alfalfa which can be harvested
after 21 days can be processed into high economic value products such as tea and herbal medicines. Based on
those potentials, the implementation of alfalfa development at the beginning of Agroforestry systems is
necessary to do. The aims of this study: to determine the proper strategy of alfalfa development to develop
Agroforestry systems. This study employed descriptive qualitative method. The data were analyzed by SWOT
analysis.
Keywords: agroforestry, alfalfa, SWOT analysis

1. Introduction
Agroforestry generally is defined asa farming
system in which timber plants or trees are grown in
association with agricultural crops and/or livestock
that resulting in ecological and economic interaction
between trees and other components (Aloa and
Shuaibu 2013). Agroforestrygives many benefits. One
of the primary benefits of Agroforestry is soil
conservation (Sobola et al 2015). But Pattanayak and
Mercer (1996) argue that soil conservation advantages
may not have been realized in the short ten periods
sinceAgroforestry implementation begins.
Alfalfa (Medicago sativa) which can be used as
green cover in the growing areas (Al-Rawahy et al
2013) has been planted widely in the world because of
its high adaptive capability under different
environments (Munteanu et al 2014, Wang et al 2015,
Xiao et al 2015).Alfalfa is a legume crop which
consists high protein content, palatability and good
digestibility (Zhang & Wang 2015) that has been
growing for a very long time as the main fodder crop
to feed livestock (Gallego et al 2011, Al-Rawahy et al
2013, Colas et al 2013).Alfalfa can be harvested after
21 days and can be harvested 15 times in a year
(Hartanti 2008).

By those Alfalfa potentials, alfalfacan be
implemented at the beginning of the current
Agroforestry systems so that it can realize the
Agroforestry benefitsimmediately. This paper aims to
determine the proper strategy of alfalfa development
to develop Agroforestry systems.

2. Methods
This study usesa descriptive qualitative method
to establish what the most appropriate strategy of
alfalfa developmentto developagroforestry systems.
According to Erickson (1986), qualitative research
means to interpretive research, and it is shown by the
data that are collected more in verbal and visual than
in a numeric form (Devetak et al 2010).
The descriptive method aims to illustrate
characteristics of something and to examine a certain
symptom causes (Lindawati et al 2014).Data used in
this study are secondary data. Data obtained from the
previous literature, research and other related data
sources which support this study.Data were analyzed
qualitatively using SWOT analysis.
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3. Results and Discussion
Alfalfa has been growing for a very long time as
the main fodder crop to feed livestock (Gallego et al.
2011) (Al-rawahy et al. 2013) (Colas et al. 2013).
Alfalfa leaves contain high protein and carotenoids
which are useful for feeding to monogastrics and
human health supplements (Arabhosseini et al. 2011).
Alfalfa is a legume crop which consists high protein
content, palatability and good digestibility (Zhang &
Wang 2015). Alfalfa is one of the most important
forage crops in the world for feeding livestock, and it
provides proteins, vitamins and other minerals that are
useful for milk production and meat quality in cows
(Tong et al. 2015). Alfalfa provided high yield,
foraged quality and adapted to wide climatic and soil
conditions (Munteanu et al. 2014).
Medicago sativa as legume species may have a
strong influence on the fauna living in soil at the
micro- scale, sucheuedaphic Collembola because it
provides a unique food source (Salamon et al. 2011).
Beside of that, Alfalfa roots becomes harbour arrays
of diverse bacteria (Khalifa & Saleh 2015).Soil
microbes play role important as both a nutrient pool
and decomposers, so have a more substantial impact
on tropical sandy soil (Sugihara et al. 2010). Alfalfa as
legume plant has specific symbiotic fixing nitrogen
system by forming root nodule to due to involvement

of Rhizobium spp. bacteria in soils (Wang et al 2015).
Alfalfa is grown to allow nitrogen fixation and
provide the soil with nitrogen once ploughed in
(Trewavas 2004).
Soil and water loss from sloping croplands
becomes a major environmental problem in the world
(Xiao et al 2010, Xiao et al 2012).Grass hedges are
effective to use in soil conservation since it reduces
runoff and soil loss (Huang et al. 2010). Grass hedges
are able to prevent soil and water loss on sloping
croplands (Xiao et al. 2011) (Xiao et al. 2010).Alfalfa
is effective to use in soil conservation since able to
prevent soil and water loss on sloping croplands
(Huang et al, Xiao et al 2010, Xiao et al 2011)because
it has a deep root that reaches down to 4 m (Osborne
2000).
In Agrofrestry system, trees become important
that it can maintain the soil and all living organisms
around them. However, the benefits given by the trees
in agroforestry will be appear at least 10 – 15 years
after the beginning of agroforestry system. Alfalfa
which can realize it all can not live optimally under
the shading (Yuliawati et al 2014). It means, alfalfa is
appropriate to be planted in earlier beginning of
agroforestry where there are only the presence
ofyoungtrees which has less of canopy.

Table 1. Identification Analysis of Internal and External
No.
1.

2.

Internal Factor
Strength (S):
a. Alfalfa able to live in a variety of
climates and conditions
b. Alfalfa can be used as cover crop
c. Alfalfa can reduce heavy metals
from the soils
d. Alfalfa has roots that can
penetrate the soil depth of 2 to 4
meters
e. Alfalfa as a legume has ability of
fixing Nitrogen
f. Alfalfa has a high nutrient content
which good for livestock and
human consumption
Weakness (W):
a. Alfalfa is not resistant of shading

No.
1.

2.

Analysis
Internal
and External Factor
Source: of
Analysis,
2016
Refer to analysis of internal and external factors
of developing Agroforestry system by planting alfalfa,
identification of strength, weakness, opportunity and
threats can be done. The result of identification
showing several criteria:
Strength (S):

External Factor
Opportunity (O):
a. Alfalfa can be used as a plant for soil
conservation
b. Alfalfa can be developed as NTFPs (non-timber
forest products) and can be processed into
products of high economic value
c. Alfalfa can be used as livestock feed
d. Implementation of Alfalfa in Agroforestry is
lucrative various parties

Threats (T):
a. Less of public awareness and participation
b. The occurrence of pests
c. Competition with weeds
(1) Alfalfa able to live in a variety of climates and
conditions, (2) Alfalfa can be used as cover crop,
(3) Alfalfa can reduce heavy metals from the soils,
(4) Alfalfa has roots that can penetrate the soil
depth of 2 to 4 meters, (5) Alfalfa as a legume has
ability of fixing Nitrogen, (6) Alfalfa has a high
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nutrient content which good for livestock and
human consumption
Weakness (W):
(1) Alfalfa is not resistant of shading
Opportunity (O):
(1) Alfalfa can be used as a plant for soil
conservation,
(2) Alfalfa can be developed as NTFPs(nontimberforest products) and can be processed into
products of high economic value,
(3) Alfalfa can be used as livestock feed,
(4) Implementation of Alfalfa in Agroforestry is
lucrative various parties
Threats (T):
(1) Less of public awareness and participation,
(2) The occurrence of pests,
(3) Competition with weeds
Based on SWOT analysis, there are several
strategies to develop an Agoforestry system by
planting alfalfa:
1) S – O strategy:
a) Utilizing the availability of land for Alfalfa
cultivation
b) Making relations with stakeholders
2) S – T strategy:
a) Conducting
socialization
of
Alfalfa
cultivation benefits to the public
b) Taking care of plants
3) W – O strategy:
a) Avoiding for planting under the shade
b) Doing cultivation only under the stands of
young trees
4) W – T strategy:
a) Conducting socialization and training of
Alfalfa cultivations to public

4. Conclusion
The main strategy that can be implemented in
developing agroforestry system by planting alfalfa is S
– O strategy. Alfalfa can grow optimally without
shade of canopy on it, so utilizing the empty land and
the areas under the young trees for alfalfa cultivation
is the appropriate way. The involvement of
stakeholders will increase the result.
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Abstract
Tribulus terrestris is already long been used in herbal medicine. It has diuretic properties, aphrodisiac,
and anti-inflammatory properties. The potential of the Tribulusplant big enough but constrained by where the
cultivation and production quantities are still limited. It has prompted the need for proper cultivation and in
accordance with the use of cow manure and mycorrhiza.The purpose of this study todetermine the effect of a
dose of cow manure and mycorrhiza on growth and yield of Tribulus terrestris.This research was conducted at
the experimental farm of Faculty of Agriculture, Universitas Sebelas Maret (UNS) Surakarta in the village of
Sukosari, Jumantono, Karanganyar in June untilAugust 2016. The design used in this research is a completely
randomized block design (CRBD) arranged as factorialconsist of two treatment factors with three experimental
blocks.The first treatment factors is the dose of cow manure, which consists of four levels, namely 0, 10, 20, and
30 ton/ha. The second factor is the dose of mycorrhizawhich consists of three levels, they are 0, 50, and 100
spores/plant. The data were analyzed by F test or analysis of variants (Anova) continued with Duncan Multiple
Range Test (DMRT) level of 5%.The results showed that cow manure treatment dose of 20 ton/ha gave the
highest yield on thesum of fruit (587) and seed number (2,936), cow manure treatment dose of 30 ton/ha gives
the highest yield on the weight of wet stover (883 g)and root volume (20,67 cm3). Treatment of 20 ton/ha cow
manure and 100 spores/plantmycorrhiza gave the highest yield on the plant height (194.6 cm), root volume (33.3
cm3) and the number of branches (7).Based on these results it can be concluded that the cow manure and
mycorrhiza treatment at various levels can affect thegrowth and yield of Tribulus terrestris.
Keywords: Tribulus terrestris, cow manure, mycorrhiza, herbal medicine.

1. Introduction
Development of medicinal plants in
Indonesia has great prospects. This is supported by the
public assumption for a healthy life with the
slogan"Back To Nature".Herbal medicines have been
used since ancient times for health in general and
specific diseases (Shinwari and Qaisar 2011). In
particular, in developing countries, a number of people
depend on traditional systems to treat various diseases.
Plant Tribulus (Tribulus terrestris) is already long
been used in herbal medicine. However, in Indonesia,
the name of the new Tribulus sticking lately as shown
by the advertisement of a medicinal product.
Tribulus terrestris (Zygophyllaceae) is an
annual plant commonly known as puncture wine. Is
widespread in Africa, Southern Europe, China, Japan,
Korea and parts of western Asia. This plant grows in
arid and sandy in the wild (Petkov, 2011).
Tribulus(Zygophyllaceae) propagated by seed, stem
length of 30-180 cm respectively and feathery
(Salamon et al 2006). Extensively grown in the tropics
dry, warm and ecologically adapted as xeromorphic
typical C4 plants.Tribulus is known as a weed and

used directly as an ingredient or as the main
component for the production of a number of drugs
and food supplements (Saima et al 2014). Fruit and
seeds Tribulus has a major role in traditional
medicine. Tribulushas diuretic properties, aphrodisiac
and anti-inflammatory properties.
The potential of the plant Tribulus big
enough but constrained by where the cultivation and
production quantities are still limited. Tribulusdifficult
cultivated outside its natural habitat because it takes
requirements agroklimat certain, Therefore, it is
necessary to do research oncultivationTribulusoutside
their natural habitat that have compatibility with the
criteria ofgrowth Tribulusso that cultivation can be
done widely and productivity can be increased.
Increased productivity can be affected by a given
input. Excessive use of inorganic fertilizers can cause
environmental pollution and land degradation. Thus
we need a way that is environmentally friendly
fertilization, with manure. In addition to the manure to
improve plant growth can be done with the use of
mycorrhizae.
The addition of organic matter as the
technology of production at the plant is not only to
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increase crop yields, fixed also improve soil fertility
and lead to sustainable agricultural systems. One good
organic matter derived from the manure that is defined
as all the waste products of pets that can be used to
add nutrients, improve physical properties, and
biological soil (Hartatik and Widowati 2010).
According Mayadewi (2007) and Nasahi (2010)
manure has natural properties and does not damage
the soil. Manure providing macro elements (nitrogen,
phosphorus, potassium, calcium, and sulfur) as well as
micro-elements (iron, zinc, boron, cobalt, and
molibdenium).
Mycorrhizae are mutualistic associations
between fungi and plant roots. In an association
mycorrhizal fungal hyphae of the underground
mycelium is in contact with plant roots without
parasite plants. Two of the most common association
is formed by arbuscularendomikorizazygomycetes
fungi, and ectomycorrhiza formed by Basidiomycetes,
Ascomycetes and some Zygomycetes (Jha and Kumar
2011). Symbiosis mycorrhiza helpful to improve plant
resistance to drought and extreme humidity, helping
the accumulation of substances elements that are toxic
to plants such as As, Cr, and Pb (Aisha and Hardiani
2009).
This study led to the plant cultivation technology
Tribulus by administration organic fertilizers such as
cow manure and the provision of mycorrhizal fungi.

2. Material and Methods
This research was conducted at the
experimental farm of Faculty of Agriculture,
Universitas Sebelas Maret (UNS) Surakarta in the
village of Sukosari, Jumantono, Karanganyar in June
until August 2016. Tillage is done by creating a
seedbed, mulching, perforation mulch, cow manure (0,
10, 20, 30 ton / ha). Mycorrhizal inoculum included in

the planting hole together with plant seeds in
accordance with the doses (0, 50, 100 spores/plant) in
order to obtain 12 treatments with three replications.
The design used in this research is a
completely randomized block design (CRBD)
arranged as factorial consist of two treatment factors
with three experimental blocks. The data were
analyzed by F test or analysis of variants (Anova)
continued with Duncan Multiple Range Test (DMRT)
level of 5%.Variables observations were plant height,
time appeared flower, root volume, number of
branches, fresh weight of stover, number of piece
(fruit), and number of seeds.

3. Result and Discussion
a. Plant Height
Plant height is an indicator of growth as well
as the parameters used to measure and determine the
effect of treatment used in experiments or as an
indicator to determine the influence of the
environment. Added plant height is an improved form
of cell division due to increased assimilate.
High levels of C in cow manure directly to
inhibit the use of agricultural land as it will suppress
the growth of the main crops. Suppression of growth
occurs due to microbial decomposers will use the N
available to decompose the organic material so that
the main plant will lack N. To maximize the use of
cow manure composting should be done with the C /
N ratio below 20 (Hartatik and Widowati 2010).
Based on the analysis cow manure and
mycorrhiza did not significantly affect plant height,
but the interaction between the two significantly
affected plant height. This is because the significant
value of less than 0.05 is 0.015. Further test results
influence the interaction of cow manure and
mycorrhiza on plant height are presented in Table 1.

Table 1. Effect of InteractionsDose Cow Manure and Mycorrhiza on PlantHigh Tribulus
Cow Manure (S)
0 spores/ plant
114 b

Mycorrhiza
50 spores/ plant
121,3 b

100 spores/ plant
49,77 a

10 ton/ ha

166 b

137 b

155,3 b

20 ton/ ha

127 b

125,33 b

194,6 c

30 ton/ ha

146,6 b

179,3 c

140,33b

0 ton/ ha

Description: Figures followed by the same letter show no significant difference in
the Duncan test the level of 5 %.
Table 1 shows the interaction between doses
of cow manure and mycorrhiza have a significant
effect on the average plant height. The average plant
height is highest on the interaction of dose of cow

manure 20 ton/ha and 100 mycorrhizal spores/plant
that is 194.6 cm. This is not significantly different
dose combinations of cow manure 30 ton/ha and
mycorrhizal 50 spores/plant.
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Based on the variance is known that the
interaction of cow manure and mycorrhiza significant
effect on plant height because of cow manure and
mycorrhiza given properties work same. Cow manure
to provide additional elements of N, P and K were
higher. Increased levels of soil nitrogen also increase
the levels of nitrogen in the plant tissue. The higher
levels of nitrogen in the tissues resulting in
increasingly encouraged plant growth, which can
cause the plant to be higher, wider stem diameter, leaf
number more, the leaves will grow bigger and expand
its surface (Agustina 2004). Mycorrhiza work on the
ground with acidic pH, according to the soil that is
acidic Alfisols Jumantono (5.50), so the cow manure
and mycorrhiza can interact well. Soil chemical
properties known to affect the ability of mycorrhizal
association with plants (AS Simamora 2015). This is
consistent with the statement Prihastuti (2007) cit
Simamora AS (2015), mycorrhiza can live well on the
pH of acid soils and are able to produce organic acids
which liberate P fixed.
Plants treated with mycorrhiza showed high
growth of higher plants because absorption of
nutrients required by plants run more effectively so
that the metabolism of plant growth can take place
properly. In accordance with the opinion of Husin
(1994) that mycorrhiza can improve plant nutrition
and produce growth hormones such as auxin and
gibberellin. Auxin functions to prevent aging of the
roots, so that the roots can function longer and

absorption of nutrients will be more. While giberelin
serves to stimulate enlargement and cell division,
especially stimulating the growth of the primary. The
ability of mycorrhizae in improving the ability of
phosphate absorption is not only determined by
colonies of fungi in the roots and development in the
soil, but also in the ability to absorb external hyphae
of phosphate from the soil. In fact, the intensity of
infection are not always comparable to pengaruhya on
crop yields. Mycorrhizal infection and the effect
decreases with increasing phosphate available on the
ground. If the phosphate available to plants so
excessive plant growth mycorrhiza not be better than
the plants mycorrhiza.

b. Time Appeared Flower
Flowering period is the change vegetative to
generative where the vegetative period is longer
lifespan up to flowering plants. Flowers Tribulus are
usually smooth, white or yellow, solitary, emerging
from the armpit leaves. Flower width 4-10 mm, with
five yellow petals. A week after the blooms will be
followed by the fruit easy to fall off and break it into
4-5 parts (Akram et al, 2011).
Based on the analysis of cow manure,
mycorrhiza and interactions between them are not
significantly affected when the flowers appear. This is
because the significant value of more than 0.05 is
equal to 0.437; 0.219 and 0.387.

Table 2 Effect of Dose Cow Manure and Mycorrhizae against currently Appearing Flowers Tribulus
Treatment

Time Appeared Flower
(Day after planted)

S0M0
S0M1

13
9

S0M2
S1M0

13
11

S1M1

11

S1M2

10

S2M0
S2M1

9
9

S2M2

13

S3M0

10

S3M1
S3M2

10
13

Based on the observations, of 36 combined
treatment that appears when the flowers at 9-13 HST.
So that the average start flowering in the second week
after planting. Environmental factors that support the
growth and flowering plants such as rainfall, light, and
temperature. Environmental conditions with high
rainfall accompanied by temperature and low light

intensity resulted in a long period of vegetative plants
become. Temperature effect on vegetative growth,
flower induction, growth and differentiation of the
inflorescence, and flowers bloom. Under these
conditions, plant growth tends to slow so as to enter
the flower induction is longer and the flowers appear
not at the same time.
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on the analysis of cow manuresignificantly affected
the root volume, mycorrhiza did not significantly
The root is the main vegetative organs, which affect the volume of the root, but the real effect of
play a role in supplying water and minerals and other interaction between the two. This is because the
materials needed for plant growth. Root volume is the significant value of less than 0.05 is 0.03. Further test
volume expansion of water when the roots are results influence the interaction of cow manure and
included. Measurements using a measuring cup. Based mycorrhiza on root volume are presented in Table 3.
Table 3 Effect of Dose Cow Manure on Root VolumeTribulus

c.

Root Volume

Cow Manure (S)

Fresh Weight Stover (gram)

0 ton/ ha

7,4a

10 ton/ ha

8,67a

20 ton/ ha

18,5b

30 ton/ ha

20,67b

Description: Figures followed by the same letter show no significant difference in Duncan test level of 5%.
Table 3 shows the cow manure has a
significant effect on the root volume. On average the
highest root volume at treatment dose of 30 ton/ha that
is 20.67 cm3 and a dose of 20 ton/ha which is 18.5

cm3. This is significantly different from those without
manure at 7.4 cm3 and the manure dose of 10 ton/ha
worth of 8.67 cm3.

Table 4 Effect of Interaction Dose Cow Manure and MycorrhizaeOn the Root Volume Tribulus
Mycorrhiza

Cow Manure (S)
0 spores/ plant

50 spores/ plant

100 spores/ plant

0 ton/ ha

7.3 a

8a

7a

10 ton/ ha

7.3 a

10 b

8.6 a

20 ton/ ha

10 b

12.3 b

33.3 c

30 ton/ ha

12.6 b

33.3 c

12 b

Description: Figures followed by the same letter show no significant difference the Duncan test the level of 5%.
Table 4 shows the interaction between doses
of cow manure and mycorrhiza have a significant
effect on the average volume of roots. The average
volume is highest root on the interaction of cow
manure dose of 20 ton/ha and 100 mycorrhizal spores/
plant that is 33.3 cm3 and not significantly different
dose combinations of cow manure 30 ton/ha and 50
mycorrhizal spores/plant. Volume roots also
influenced by environmental factors, namely the
structure of the soil. Soil structure is desired plant is
the structure of loose soil or crumbs are easier for
roots to grow and penetrate the planting medium.
Provision of organic material can increase the
availability of nutrients, improve soil structure, water
absorption and soil water content.

Using organic fertilizers the right can
improve physical fertility , chemical, and biological
soil, and is able to accelerate the weathering of
organic matter becomes more readily available to the
plant, while using mycorrhizal will enhance the ability
of plant roots in improving uptake of water and
nutrients, especially phosphorus (P) (Julia 2014). P
element can also stimulate the growth and
development of plant roots. According to the Linga
(2001), P element useful for plants to stimulate root
development is influenced by the supply fotosintat of
leaves. Results fotosintat necessary to extend the zone
root development and stimulate the growth of new
primary root. Cow manure can improve soil structure
into crumb making it easier for roots to get into the
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ground. The addition of mycorrhizae can improve
nutrient uptake, especially phosphorus can stimulate
root development. Mycorrhizal infected roots will be
more long and stringy. It is affecting the root volume.

d. Number Of Branches
The number of branches is calculated at
harvest time by counting the number of main branches
on the plant. Based on the analysis of cow manure and
mycorrhiza did not significantly affect the number of
branches, but the real effect of interaction between the
two. This is because the significant value of less than
0.05 is equal to 0.039. Further test results influence
the interaction of cow manure and mycorrhiza on the
number of branches are presented in Table 5.
Table 5 Effect of Interaction Dose Cow Manure and
Mycorrhiza on the Number of Branches
Tribulus
Cow
Mycorrhiza
Manure (S)
0 spores/
50 spores/
100 spores/
plant
plant
plant
0 ton/ ha
4,34a
3,67a
4a
10 ton/ ha

4,67b

5b

6,34c

20 ton/ ha

5,34b

5b

7,34d

30 ton/ ha

6c

6,67d

4,34a

Description: Figures followed by the same letter show
no significant difference in the level of
5% Duncan test.
Table 4 shows the interaction between doses
of cow manure and mycorrhiza have a significant
effect on the average number of branches. The average
number of branches is highest on the interaction of
dose of cow manure 20 ton/ha and mycorrhiza 100
spores/plant are 7 branches/plant and were not
significantly different dose combinations of cow
manure 30 ton/ha and mycorrhizal 50 spores/plant.
According to Ruslan, (2004) of organic
material such as manure can be a source of humus, the
source of macro and micro nutrients and beneficial
microorganisms carrier and also a bid to boost plant
growth. So the addition of organic matter such as
manure in addition to adding nutrients for the plants
also create appropriate conditions for plant growth.
According to Krishnamoorthy (1981) the dominant
element of the nitrogen contained in the manure to
function in improving vegetative growth of crops
primarily to spur the growth of leaves. Assumed
increasingly broad leaf, the higher the fotosintat

generated, so the higher the fotosintat are translocated.
Fotosintat is used for plant growth and development,
among others, increase the length or height of plants,
the establishment of branches and leaves.
The establishment of a branch (lateral shoots)
in plants is influenced by internal factors which
processes the apical dominance related to the ratio of
auxin-cytokinin produced by plant (Hidayat Y 2009).
The number of branches produced is influenced by the
growth of the main stem, because the primary
branches grow on the main stem.
Mycorrhizae that infect plant roots will
produce a network of hyphae external grow
expansively, thereby increasing the capacity of the
root in the absorption of water and nutrients,
especially phosphate (P). Mycorrhizae also
instrumental in stimulating the formation of plant
growth hormones, such as cytokinin and auxin.
Hormone cytokinin and auxin was instrumental in the
division and cell elongation.
Thus the interaction between cow manure
and mycorrhiza on the number of branches is positive,
cow manure role in improving vegetative growth of
the plants resulting in the establishment of new
branches and mycorrhiza to stimulate the formation of
growth hormones of plants, such as cytokinin and
auxin.

e.

Fresh Weight Of Stover

Fresh weight stover crops affected by
moisture and nutrients that are in the tissue cells.
Based on the analysis of cow manure significantly
affected the weight of stover fresh plants with
significant value 0,017 whereas mycorrhiza and all
interactions had no effect.
Table 6 Effect of Dose Cow Manure on Fresh Weight
Stover Plant Tribulus
Cow Manure (S)
Fresh Weight Stover(gram)
0 ton/ ha

341,55 a

10 ton/ ha

571,55 b

20 ton/ ha

813,88 c

30 ton/ ha

883,88 c

Description: Figures followed by the same letter show
no significant difference in Duncan test
level of 5%.
Table 6 shows the cow manure has a
significant effect on the weight of the fresh crop
stover. The average weight of fresh stover highest
dose treatment plant 30 ton/ha which is 883.88 and a
dose of 20 ton/ha ie 813.88. This is significantly
different from those without manure is 341.55 g and
the manure dose of 10 ton/ha worth of 571.55 g.
Added wet weight of the canopy is the result
of normal metabolic processes with adequate water
supply. Water is essential for many cellular
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metabolism and photosynthesis process that results are
needed for the growth and development of plants
(Kuswandi 2015).
Provision of cow manure to provide
additional elements of N, P and K were higher.
Increased levels of soil nitrogen also increase the
levels of nitrogen in the plant tissue. According
Pujiasmanto (2009) This affects the overall weight of
the biomass plants because the nitrogen is able to
increase the vegetative growth of the plants, when the
weight of the high plant biomass fresh weight and dry
weight of plants is also high.

f.

Number Of Fruit

Based on the analysis of cow manure
significantly affect the number of fruit with a value
0,039 whereas the significance of mycorrhizal and all
interactions are not influential.
Table 7 Effect of Dose Cow manure on the Number
ofFruit Tribulus
Cow Manure (S)
Number of Fruit
0 ton/ ha

359,44a

10 ton/ ha

484,55b

20 ton/ ha

587, 22c

30 ton/ ha

574,33c

Description: Figures followed by the same letter show
no significant difference in the level of
5% Duncan test.
Table 7 shows the cow manure has a
significant effect on the amount of fruit. The average
number of fruits from the highest to the treatment dose
of 20 ton/ha 587 and a dose of 30 ton/ha is 574. This
is significantly different from the no manure
application is 359 and the manure dose of 10 ton/ha
worth 484. Differences the amount of fruit is due to
the variation in the amount of interest at the beginning
of its formation and the rate of miscarriage
reproductive organs so the crop is mainly determined
by the number of pieces that can be retained by the
plants.

g.

Number Of Seeds

Based on the analysis of cow manure
significantly affected the number of seeds with a
significance value of 0.025 while mycorrhizal and all
no interaction effect.

Table 8 Effect of Dose Cow manure on the Number
ofseeds Tribulus
Cow Manure (S)

Number ofseeds

0 ton/ ha

1797,23a

10 ton/ ha

2422,78b

20 ton/ ha

2936,11c

30 ton/ ha

2871,67c

Description: Figures followed by the same letter show
no significant difference in the level of
5% Duncan test.
Table 7 shows the cow manure has a
significant effect on the number of seeds. The average
number of seeds of crops at treatment doses of 20
ton/ha ie in 2936 and a dose of 30 ton/ha which is
2871. This is significantly different from the no
manure is 1797 and the manure dose of 10 ton/ha
worth of 2422. It this is because the organic fertilizer
cowshed provide nutrients for plants and make
effective use of inorganic fertilizers to increase crop
yields significantly. This is consistent with the
statement Nugroho (2012) which states that the
benefits of organic fertilizer for plants include: replace
or make effective use of inorganic fertilizers, provides
nutrients, improve soil microbes, facilitate the
processing of the soil due to improved soil structure,
improve soil pH, improve the durability of the soil
against erosion, increasing production of 10- 30%,
serves as a growth stimulant and soil conditioner, and
to plant seeds to make seed fuller.
To fulfill the need for nutrients, light and
water make the results of photosynthesis will be
formed. Fotosintat produced will be transferred and
stored in the seeds during seed filling. This is caused
by the element that is absorbed by the plant will be
used for the formation of protein, and fat will be
stored in the seed. The number of seeds is determined
at conception, when the cells of pollen to fertilize the
egg in the ovary, while for the weight and size of the
seed on the varieties grown tergantungg (Mimbar
2004).

4. Conclusions
Based on the results of this present study it
can be concluded as follows:
a) Cow manure treatment dose of 20 ton/ha gave the
highest yield on the sum of fruit (587) and seed
number (2,936), cow manure treatment dose of 30
ton/ha gives the highest yield on the weight of
wet stover (883 g) and root volume (20,67 cm3).
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peningkatan produktivitas tanaman sayur pada
kondisi cekaman kekeringan. J. SainsDasar 4
(1): 17 – 22.

b) Treatment of 20 ton/ha cow manure and 100
spores/plant mycorrhiza gave the highest yield on
the plant height (194.6 cm), root volume (33.3
cm3) and the number of branches (7branches/
plant).
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Abstract
Tribulus terrestris is a tropical plant, grow and thrive in the lowlands throughout the year (season) as a
weed or wild plant that grows as high as 10-50 cm. This research led to the development and cultivation
technology for increasing crop production of Tribulus. The purpose of this study was to determine the effect of
goat manure and mycorrhiza on the growth and yield of Tribulus,the interaction between the dose of goat
manure and mycorrhiza on the growth and yield of plant and get a dose of goat manure and mycorrhizal right
and appropriate to growth and the yield of plants. The research was conducted in the experimental field of
Faculty of Agriculture, Universitas Sebelas Maret (UNS) Surakarta in village of Sukosari, Jumantono,
Karanganyar. The study was conducted for three months, in June until August 2016. The design used in this
research is a completely randomized block design (CRBD) arranged as factorial consist of two factors of
treatment with three experimental blocks. The first treatment factors is the dose of goat manure, which consists
of four levels, namely 0, 10, 20, and 30 ton/ha. The second factor is the dose of mycorrhizawhich consists of
three levels, they are 0, 50, and 100 spores/plant. The data were analyzed by F test or analysis of variants
(Anova) continued with Duncan Multiple Range Test (DMRT) level of 5%. The results showed that goat manure
treatment dose of 30 ton/ha gave the highest yield on the sum of fruit (376) and number of seeds (1880). Goat
manure treatment dose of 20 ton/ha gives the highest yield on the weight of wet stover (425.88g) and when the
flowers appear (18 days after planting). Treatment of 20 ton/ha goat manure and 100 spores/plantgave the
highest yield on the plant height (263.46 cm), but goat manure treatment dose 30 ton/ha gave the highest yield on
root volume (21.7 cm3) and the number of branches (6). Based on these results it can be concluded that the goat
manure and mycorrhiza treatment at various levels can affect thegrowth and yield of Tribulus terrestris.
Keywords: Tribulus terrestris, goatmanure, mycorrhiza

1. Introduction
Indonesia is a tropical country that has many
kinds of topography and different climates. Indonesia
has many kinds of biological so Indonesia has several
of medicine plants. One of them that cultivated in
Indonesia Tribulus terrestris. Tribulus terrestris is a
tropical plant that grows and develops in lower land
all the year as parasit or wild plant that grows 10-50
cm height. This plant has an ability to grow in a dry
ground or sandy. The plant that develops through this
seed develop crapping.
Tribulus is parasit in Alfalfa because straw
consists of highest nitrate and plant thorn can hurt the
mouth of animal livestock, decrease the value and
quality of strow (Boydston 2010). In the planting
system, Tribulus decreases the harvest result because
of the competition to get the sunlight, ground water

and nutrition. Burhanuddin and Nurmansyah (2010)
said that organic fertilizer can increase the power to
hold water, fix structure, and land granulation, repair
the permeabilitation of land. Organic fertilizer which
is friendly for the environment in its usage should be
appropriate so it can be more effective and efficient to
get maximum result.
The way to get cultivation technology with the
organic agricultural system of this research also use
organic fertilizer and biological fertilizer such as
VesicularArbuscularMycorrhiza (VAM) which is a
beneficial microorganism that can be found in natural
ecosystem or ecosystem that has been disturbed
(Kartika 2006). Mycorrhiza fungi can change shape,
the room of root system structure and quality. By the
colonization, the branch root becomes much that has a
short and consisting a root system and middle line that
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is bigger and creates the length of the specific root
(Prihastuti 2007).
This research according to cultivation technology
for developing and increasing the production of
Tribulus terrestris plant by giving organic fertilizer
such as goat organic fertilizer and mycorrhiza fungi
that is hoped to increase the water absorption and
nutrition of the pant. Moreover, it is used to develop
Tribulus plant because many citizen do not know how
to cultivate this plant.

2. Material and methods
The research was conducted in the experimental
field of Faculty of Agriculture, Universitas Sebelas
Maret (UNS) Surakarta in village of Sukosari,
Jumantono, Karanganyar. The study was conducted
for three months, in June until August 2016. The
design used in this research is a completely
randomized block design (CRBD) arranged as
factorial consist of two factors of treatment with three
experimental blocks. The first treatment factors is the
dose of goat manure, which consists of four levels,
namely 0, 10, 20, and 30 ton/ha.

The second factor is the dose of
mycorrhizawhich consists of three levels, they are 0,
50, and 100 spores/plant. The data were analyzed by F
test or analysis of variants (Anova) continued with
Duncan Multiple Range Test (DMRT) level of 5%.
The variable of observation are the height of the plant,
when the flower blossom, branch number, the volume
of root, the weight of fresh stover, the value of fruit
and seed.

3. Result and discussion
The height variable is easy parameter to
measures indicator toward the effect of giving
treatment or the effect toward the outside interaction
for the environment. This analysis above, we can get
the result that every treatment does not get significant
result. This is caused by the probability> 0.05 so it
does not give exact effect to the height of the plant.
Whereas Smith and Read (2008) said that the plant
can grow well compare to the plant that has less
colonization.

Table 1. Average high plant Tribulus terrestris on a variety of combination treatment
mycorrhizal and goat manure
Treatment
D0M0
D0M1
D0M2
D1M0
D1M1
D1M2
D2M0
D2M1
D2M2
D3M0
D3M1
D3M2
The average height of the highest plant
Tribulus terrestris are on treatment D2M2 or goat
manure treatment at a dose of 20 ton/ha and
mycorrhiza treatment with a doses of 100
spores/plant. Plant height increased along with
increasing dose of goat manure. This is consistent
with the research results of Kusmanto et al. (2010)
which states that the dose of goat manure was
significantly different in all parameters of plant
growth in terms of height, fresh weight and dry
weight of stover.
From the analysis variety in the fresh weight of
stover of Tribullus terrestris, obtained the result that

Average Plant Height (cm)
102
72.73
75.33
199.66
139.33
134.06
108.66
195.6
263.46
138.8
182.33
128.8
analysis variety of goat manure shows that treatment
have real impact, because F count 7.217 and extent
of signification namely 0,020. Because the
probability this < 0,05, so treatment goat manure
impact real to fresh weight of stover Tribullus
terrestris. Analysis variety of mycorrhizal shows
that treatment mycorrhizal not had have real impact,
because the results of the F count of 0,915 and
extent of signification namely 0,417.Because the
probability this > 0,05 so treatment mycorrhizal
influential not real to fresh weight of stover
Tribullus terrestris.
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Table 2. Effect of dose goat manure to the weight of fresh stover
Goat Manure
Without dose fertilizer
Dose 10 ton/ha
Dose 20 ton/ha
Dose 30 ton/ha

Weight of Fresh Stover (g)
91,55 a
302,88 b
425,88 c
314 b

Table 2 shows the dose goat manure has a and yield. According Verde et al. (2013) that goat
significant effect on the fresh weight of stover. The manure fertilizer affect the fresh weight of the plants
average fresh weight of stover highest at treatment was highest in soybean plants.
doses of 20 ton / ha is 425.88 g. These results are
From the analysis, an analysis of the results
significantly different from those without a dose of obtained goat manure showed that treatment
manure, namely 91.55 g, while the manure application significantly goat manure, this is because the F count
at a dose of 10 ton / ha worth of 302.88 g is not significance level is 5.125 and 0.043. Because this
significantly different from the dose of 30 ton / ha probability is 0.043 <0.05, goat manure treatment
worth of 314 g.
provides significant effect on the time shown interest.
Provision of goat manure fertilizer can improve Analysis of the mycorrhiza showed that the treatment
the physical, chemical and biological soil. had no significant effect, this is evidenced by the
Decomposition of organic material capable of results of F count of 0.892 and the significance level is
improving soil structure becomes more crumbs and 0,478 so as not to give effect to appear when the
loose. The soil becomes more crumbs so that nutrients flowers.
can be absorbed by plants well, making good growth
Table 3. Effect of dose goat manure to the when appear flowers
Goat Manure
Without dose fertilizer
Dose 10 ton/ha
Dose 20 ton/ha
Dose 30 ton/ha
Table 3 shows the dose goat manure has a
significant effect on when the flower appear. The
average when the flower appear highest in the
treatment dose of 20 ton / ha is 18 HST. These results
are significantly different from the treatment without
fertilizer that is 13 days after planting, a dose of 10 ton
/ ha at 8 days after planting and 30 ton / ha at 13 days
after planting. Treatment without goat manure with
goat manure dose 30 ton/ha was not significantly
different to the when appear flowers.
Observed when flowers appear from initial
planting until the time flowers appear first. Improper
fertilizer will affect the time flowers appear.
According Wasonowati (2009), fertilizer on crops tend
to stimulate vegetative growth which is good, causing
the plants to flower in time.
From the above analysis, the analysis result of
the goat manure showed that have significant effect,

When the flowers appear (HST)
13 b
8a
18 c
13 b
because F count 6,270 and the significance level is
0,028. The probability is 0,028 < 0.05, so the goat
manure treatment give the significant effect on root
volume. The analysis on mycorrhiza showed that the
treatment has no significant effect. This is evidenced
by the F count result 3,205 and the significance level
is 0,148. The probability is 0,148 > 0.05, so the
mycorrhiza treatment has no significant effect.
According to Syah et al. (2007), this FMA
hyphae which has wider range further serve as plants
roots to absorb water and nutrients from the soil. So
the roots are infected by mycorrhizal roots will affect
the root volume. Pearson et al. (2006) states that for
the first symbiotic signal arising from the plant roots,
causing the FMA began to penetrate to the roots of the
plant. Roots of infected plants by mycorrhizal it will
be a long one by fibrous roots, so the range for roots
to absorb water and nutrients even further.
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Table 4. Effect of dose goat manure to the root volume
Goat Manure

Root Volume (cm3)

Without dose fertilizer

8,3 a

Dose 10 ton/ha
Dose 20 ton/ha

11,7 b
14 c

Dose 30 ton/ha

21,7 d

Table 4 showed that dosing goat manure has a
significant effect on the root volume. The result of
highest root volume average at treatment doses of goat
manure 30 t / ha is 21.7 cm3. These results are
significantly different from the treatment without
manure is 8.3 cm3, manure dose of 10 ton / ha i.e.
11.7 cm3 and a dose of 20 ton / ha that is 14 cm3.
Root volume demonstrates the ability of roots to
absorb nutrients and water in the media. if the root
volume is low, the ability of roots to absorb nutrients
and water in a medium low. The results obtained by
dose the higher given goat's manure causes root
volume higher. According Catharina (2012), plants
that get unlimited water from the soil will tend to

increase the volume of roots, which will affect the root
dry weight.
From the analysis of the number of Tribullus
branches, showed that treatment significantly goat
manure, this is because the count F significance level
is 7.364 and 0.020. Because this probability <0.05,
goat manure treatment no significant effect on the
number of branches. Analysis of the mycorrhiza
showed that the treatment has no significant effect,
this is because the results of F calculate equal to 1.786
and the significance level is 0.927. Because these
probabilities> 0.05, mycorrhiza treatment did not
significantly affect the number of branches.

Table 5. Effect of dose goat manure to the number of branches
Goat Manure

Number of Branches

Without dose fertilizer

4a

Dose 10 ton/ha

5b

Dose 20 ton/ha

5b

Dose 30 ton/ha

6c

Table 5 showed that dose goat manure has a
significant effect on the number of branches. The
average number of branches at the highest dosage of
30 ton / ha is 6. These results were significantly
different from those without a dose of manure which
is 4, while the manure application at a dose of 10 ton /
ha worth 5 are not significantly different from the
dose of 20 ton / ha is 5.
The results obtained showed the highest number
of branches at a dose of 30 ton / ha. The higher the
dose of goat manure will produce a higher number of
branches. According Ichsan et al (2012), increasing
doses of fertilizer with a high level will have a

negative impact in the form of a long decline in plant
roots. The number of roots that many will be able to
assist in absorbing water, so it can be used for the
process of plant growth.
From the analysis, it was found that the treatment
significantly goat manure, it is because the F count
51.206 and significance level is 0.000. Because this
probability is 0.000 <0.05, goat manure treatment
provides significant effect on the amount of fruit.
Analysis of the mycorrhiza showed that the treatment
had no significant effect, this is evidenced by the
results of F count 2.575 and the significance level is
0.191 so it does not impact the amount of fruit.

Table 6. Effect of dose goat manure to the amount of fruit
Goat Manure
Without dose fertilizer

Amount of Fruit
55a

Dose 10 ton/ha

256b

Dose 20 ton/ha

284b

Dose 30 ton/ha

376c
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From the above analysis showed dose of goat
manure has a significant effect on the amount of fruit.
The average value of the highest amount of fruit on
the treatment dose of 30 ton / ha is 376. These results
are significantly different from those without a dose of
goat manure that is 55, whereas goat manure at a dose
of 10 ton / ha is 256 not significantly different from
goat manure treatment dose of 20 ton / ha is 284.
Goat manure application affect the amount of
fruit of Tribulus terrestris, the higher the dose of goat
manure higher the amount of fruit of Tribulus plant. It
shows goat manure fertilizer can increase the amount
of nutrients in the soil, so the growth of the plants will
get better and affect the rate of photosynthesis

consequently the amount of fruit will grow. To
increase the productivity of vegetable crops can be
done in several ways, one of which is the provision of
fertilizer to the type, dose and the proper way (Sugito,
1995 in Purwanti and Susila, 2009).
From the analysis, it was found that the
treatment significantly goat manure, it is because the F
count 51.206 and significance level is 0.000. Because
this probability is 0.000 < 0.05, goat manure treatment
provides significant effect on the number of seed.
Analysis of the mycorrhiza showed that the treatment
had no significant effect, this is evidenced by the
results of F count 2.575 and the significance level is
0.191 so it does not impact the number of seed.

Table 7. Effect of dose goat manure to the number of seed
Goat Manure
Without dose fertilizer
Dose 10 ton/ha
Dose 20 ton/ha
Dose 30 ton/ha
From the above analysis showed dose of goat
manure has a significant effect on the number of
seeds. The average yield the highest number of seeds
in the treatment of goat manure dose of 30 ton / ha is
1880. These results are significantly different from the
treatment without manure application is 274, manure
dose of 10 ton / ha i.e. in 1278 and a dose of 20 ton /
ha is 1367.
The number of seeds correlates with the amount
of fruit, the higher the dose of manure, the number of
seeds each. Dose of goat manure resulted in soil is
able to absorb and provide better nutrients for plant
growth and therefore contributes to the production.
This is because the organic material to work affecting
water availability and helps the absorption rate of
nutrients, by improving the physical, chemical and
biological soil.

4. Conclusions
Based on the results of this present study it
can be concluded as follows:
a) The average value of the highest Tribulus plant
height is 263.46 cm resulted on treatment of 20
ton/ha goat manure and 100 spores/plant.
b) The treatment of goat manure affect variables of
fresh weight stover, when appear flowers, root
volume, number of branches, amount of fruit and
number of seed.
c) Goat manure treatment dose of 20 ton/ha gives
the highest yield on the fresh weight of stover
(425.88g) and when the flowers appear (18 days
after planting).
d) Goat manure treatment dose 30 ton/ha gave the
highest yield on root volume (21.7 cm3), the

Number of Seed
274a
1278b
1367c
1880d
number of branches (6), sum of fruit (376), and
number of seeds (1880).
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Abstract
Tribulus Terrestris is one of the medicinal plants consumed in Indonesia that contain a variety of
components. Saponins in Tribulus terrestris is an active component that can eliminate sexual dysfunction, boost
function, protect the myocardium against ischemia/reperfusion injury and hypertension and coronary heart
disease. Various benefits contained in the Tribulus resulted in the tremendous opportunity to develop Tribulus in
Indonesia. The reality in Indonesia is still very few farmers who develop Tribulus as the mainstay in planting, so
that the yield and production of these plant are needed to meet market demand in Indonesia. It has prompted the
need for proper cultivation and in accordance with the use of vermicompost fertilizer and mycorrhiza. This
research aims to determine the effect of a dose of vermicompost and mycorrhiza on growth and yield of Tribulus
terrestris. This research was conducted at the experimental farm of Faculty of Agriculture, Universitas Sebelas
Maret in the village of Sukosari, Jumantono, Karanganyar. The research was conducted for three months, in June
until August 2016. The design used in this research is a completely randomized block design (CRBD) arranged
as factorial, consists of two factors of treatment with three experimental blocks. The first treatment factors that
dose of vermicompost fertilizer consists of four levels: 0, 10, 20, 30 ton/ha. The second treatment factor is the
dose of mycorrhiza consists of three levels: 0, 50, 100 spores/plant. The data were analyzed by F test or analysis
of variants (Anova) continued with Duncan Multiple Range Test (DMRT) level of 5%. Mycorrhiza treatment
dose of 100 spores/plant gave the highest yield on the weight of the wet stover (844.63 g), time of the flowers
appear (7.11 DAP), the number of branches (8 branches/plant), sum of fruit, and seed number. Mycorrhiza
treatment dose of 50 spores/plant gives the highest yield on plant height (167.8 cm). Meanwhile, vermicompost
fertilizer treatment dose of 20 ton/ha gives the best results on root volume (38.31 cm3).
Keywords: Tribulus terrestris, vermicompost, mycorrhiza, medicinal plant

1. Introduction
Many people are using herbal medicines as an
alternative to healing and wellness. People assume
that herbal medicines are able to provide more
effective healing effect and without causing side
effects that can affect your health if taken
continuously. One of the many species of medicinal
plants consumed by Indonesia that is Tribulus
terrestris. Melnyk et al (2011) explain that Tribulus
terrestris comes from the Mediterranean area, Europe,
Asia and northern Australia also subtropical climates
and is also a traditional medicinal plant which is very
famous in China and in other countries such as India.
Tribulus Terrestris containing a variety of
components, which are steroidal saponins, flavonoids,
alkaloids, and amino acids. Saponins in Tribulus
terrestris is an active component that can eliminate
sexual dysfunction and improves erectile function (Do
et al 2013), protects the myocardium against ischemia

/ reperfusion injury and hypertension and coronary
heart disease (Qureshi et al 2014). Tribulus terrestris
also have antagonist properties on the CMS (Chronic
Mild Test), produce an antidepressant effect, and
inhibits the activity of human liver cancer cells (Kim
et al, 2011).
Tribulus growing demand for these plants have
properties to cure the disease and has also been used
by major industries for one of their products. The
reality in Indonesia is still very few farmers who
develop tribulus as the mainstay of cultivation, there
are still many things that need to be taken to ensure
that these plants can be developed widely and well in
Indonesia, resulting in the planting of Tribulus need
the proper cultivation and appropriate in order to
produce products with the maximum amount.
Cultivation Tribulus terrestris is right and appropriate
that rely heavily on the use of the right fertilizer. The
use of the right fertilizer is capable of providing real
results.
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One of the most likely organic fertilizers in the
cultivation of one of them is the use of vermicompost
fertilizer. Vermicompost is an organic material which
results from worm excrement mixed with the soil or
other organic materials. Fertilizer vermicompost is an
organic material which is pretty good because in
addition can improve the physical, chemical and
biological soil, especially in less fertile soil as soil
types ultisol, also has no negative effects on the
environment are contained in the sub-tropical wet
where weathering is advanced. Nutrient and chemical
properties of vermicompost more diverse compared
with compost and other organic fertilizers. Fertilizer
Vermi an organic material both for optimal plant
growth since it could improve the physical, chemical
and biological soil, especially in the less fertile soil
also does not give a negative effect on the
environment. In addition to the use of vermicompost
fertilizer combined with mycorrhizae. Giving
mycorrhizal done on Tribulus terrestris because based
on research from Grant et al (2005) showed that
mycorrhiza increases P uptake by plants early in the
growing season thus increasing crop yield potential.
The combination of mycorrhiza and vermicompost
fertilizer is expected to increase growth and yield of
Tribulus terrestris.

August 2016. Tillage is done by creating a seedbed,
mulching, perforation mulch, and vermicompost
fertilizer (0, 10, 20, 30 ton / ha). Mycorrhizal
inoculum included in the planting hole together with
plant seeds in accordance with the doses (0, 50, 100
spores / plant) in order to obtain 12 treatments with
three replications.
The research was arranged in a completely
randomized block design (CRBD)with 12 treatments
and 3 replications. Data analysis was performed using
Anova (test F) with a 5% significance level to test the
treatment effect and DMRT 5% to test the average
difference in treatment. Variables observations were
plant height, time appeared flower, root volume,
number of branches, fresh weight of stover, number of
piece, and number of seeds.

3. Results and Discussion
a. Plant Height

Based on Table 1 it can be stated that the height
of the plant Tribulus terrestris is affected by the
dosage of mycorrhizae. While the interaction between
fertilizers and mycorrhiza and interactions into three
groups no significant effect on plant height. Data table
above indicate that administration of mycorrhiza with
various doses have real effect on plant height. The
2. Methods
highest average of 167.8 cm at doses of 50 spores /
This research conducted at experimental farm of plant. Significantly different at a dose of 100 spores /
Faculty of Agriculture, Universitas Sebelas Maret, in plant that is 147.79 cm. the two are not significantly
Sukosari, Jumantono, Karanganyar in June until different from the control treatment that is equal to
151.6 cm.
Table 1. Dose effect of Mychorriza on Plant height.
Doses of Mycorrhiza

Plant height (cm)

0 spores/plant

151,6ab

50 spores/plant

167,8b

100 spores/plant

147,79a

Note : Number followed by the same letter show no significant difference in the level of 5% Duncan test.
An increased dose followed by a high growth
of plants. This is presumably because mycorrhiza
treatment at doses of 50 spores / plant are optimum
dose required for the plant Tribulus terrestris and high
infection at the root of the dose. Research conducted
by Akhyar et al (2015) also get the same results. On
the growth of Rubber seedlings against mycorrhizal
dose that provides optimal effect at a dose of 20 grams
/ plant so there is an optimal dose that is able to infect
the plant roots. Farda et al (2012) stated that the
number and rate of infectious spores are inoculated are
factors that influence growth and development and
influencing mycorrhizal relationship with plants.
Differences in plant responses to AMF is closely
connected with the infection rate. Response FMA with
plants is increasing in line with increasing rates of
infection in the roots of plants FMA.

b. Time of The Flowers Appear
Flowering date was observed at the beginning of
planting until the first flowers appear. Kristian et al
(2014) says that the vegetative growth for a good
cause crop productivity will also be good. Permata et
al (2015) states that the flowering dates indicate the
time it takes to get through vegetative plants.
Table 2 shows the doses of mycorrhizae affect
plant flowers as they appear. If seen when the flowers
appear without mycorrhizae provide results longest is
11 days. significantly different in the treatment of 50
spores / plant that is eight days, which was not
significantly different in the treatment of 100 spores /
plant provide the highest yields that takes 7 days to
flowering.
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Table 2. Dose effect of Mychorriza on Flowering Age
Doses of Mycorrhiza

Flowering Age (days)

0 spores/plant
11b
50 spores/plant
8a
100 spores/plant
7a
Note : Number followed by the same letter show no significant difference in the level of 5% Duncan test.
Mycorrhizal soil fungi known ashabitat in the
soil and plant roots are in the area(Rhizosphere).
Besides referred to as a soil fungus also commonly
regarded asmushroom roots. The specialty of this
fungus is the ability tohelps plants to absorb nutrients,
especially nutrient phosphorus (P) (Syib'li 2008). So
with the mycorrhizal infection of roots into the
generative phase because it affects the absorption of
nutrients phosphorus so as to accelerate the appears
the flowers.
c. Root Volume
Volume roots is one of the important variables
inthe supply of water and nutrients to perform
photosynthesis. root growthis well capable of
differentiating that hair rootsmany. Hair roots that
would increase water absorption and nutrients are then
used to make the process of photosynthesis tosupport
the growth and development of plants.
Table 3. Dose effect of Vermicompost on Root
Volume.
Doses of Vermicompost

Root Volume(cm3)

0 ton/ha

31,133c

10 ton/ha

27b

20 ton/ha
38,311c
30 ton/ha
25,044a
Note : Number followed by the same letter show no
significant difference in the level of 5% Duncan test.
The results have been obtained showed that the
vermicompost manure 30 t / ha significantly different
with 20 tons / ha, control and 10 tons / ha. The
average volume of the roots of most of the total of 20
tonnes / ha with a weight of 38.311 cm3 so
significantly different from the 10 ton / ha at 27 cm3
and significantly different from the 30 ton / ha of
25.044 cm3. But not significantly different from the
control treatment that is equal to 31.133 cm3.
The table shows that vermicompost significantly
with root volume. This is because vermicompost
contains various components needed for plant growth
which is a hormone like giberellin, cytokinin and
auxin, and contains nutrients (N, P, K, Mg and Ca)
and Azotobacter sp which is a bacteria N fastening
non-symbiotic will help enrich N elements needed by
plants.According Lakitan (2010), the role of nutrients

N stimulate plant growth as a whole, serves to
synthesize amino acids and proteins in plants, and
accelerate the growth of plants primarily vegetative
organs and rooting. Sarief (1986) suggest that the N
elements are absorbed by plants play a role in
supporting the vegetative growth of crops such as
root.
d. Number of Branches
Table 4 shows that the dose of mycorrhiza show
the effect on growth in the number of branches. If seen
the number of branches terrbanyak ie dosing
mycorrhizal 100 spores / plant that is as much as 8
branches. Significantly different from those without
mycorrhizae are 5 branches, and significantly different
from the dose of 5 spores / plant with an average
number of 7 branches.
Table 4. Dose effect of Mychorriza on Number of
Branches.
Doses of Mycorrhiza
Number of Branches
0 spores/plant

5a

50 spores/plant

7b

100 spores/plant

8c

Note : Number followed by the same letter show no
significant difference in the level of 5% Duncan test.
The number of branches is calculated starting
from the main stem, performed after the harvest.
Dosing mycorrhiza significant effect on the number of
branches. this is related to the nutrients available in
the soil. Nitrogen is needed for plant growth,
especially in the phase of vegetative growth of
branches, leaves and stems. Nitrogen deficiency
causes abnormal plant growth, stunted, leaves turn
yellowand dry. Paramita et al (2015) explain that
Mycorrhiza is a relationshipcmutually beneficial
symbiosis betweencfungi with plant roots that are inin
the soil. Utilization of mycorrhizal on mediaplanting
of horticultural crops such as tomatoesis expected to
improve
productivitythrough
improved
water
absorption capability andnutrient.
e. Weight of The Wet Stover
Plant fresh weight is a reflection of nutrients and
water are absorbed by plant. Here, the water acts as a
solvent of nutrients in the root zone of plants which
are then absorbed by plant roots.
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Table 5. Dose effect of Mychorriza on Fresh Weight.
Doses of Mycorrhiza
Fresh Weight
0 spores/plant
50 spores/plant
100 spores/plant

428,0833a
631b
844,633c

Note : Number followed by the same letter show no
significant difference in the level of 5% Duncan test.
Table 5 shows that the dose of mycorrhiza most
significant with the greatest weight is at a dose of 100
spores / plant amounted to 844.633 grams.
Significantly different at a dose of 50 mycorrhizal
spores / plant that is 631 grams whereas without
mycorrhizae are significantly different at 428.0833
grams.
Nutrient P strongly influence plant biomass.
Increasing levels of P has a limited effect on the
extraradical / biomass ratio intraradical, except that
the highest level P applied hyphae extraradical tend to
contribute a lower proportion from biomass (Cynthia
et al 2004). increase in plant height and root length
causes an increase in the fresh weight of the plant. the
greater the fresh weight of a plant, the metabolic
processes in the soil is also getting better (Hayanti et
al 2014).Mycorrhizae helps the absorption of
phosphorus to plants soindicated by the tall stems are
highest. The increase in plant height followed by an
increase in dry weight of stover over, because the stem
is the dominant contributor to weight compared with
leaves, flowers and fruit (Purwandaru et al 2010).
f. Sum of fruit
Table 6 explains that the amount of fruit is
strongly influenced by mycorrhizal. Mycorrhizal
given dose showed the highest results at a dose of 100
spores / plant that is 627 pieces. Significantly different
from the results of the fruit at doses of 50 spores /
plant that is 408 pieces.
Table 6. Dose effect of Mychorriza on Number of
Fruit.
Doses of Mycorrhiza
Number of Fruit
0 spores/plant
459a
50 spores/plant
408a
100 spores/plant
627b
Note : Number followed by the same letter show no
significant difference in the level of 5% Duncan test.
Mycorrhizae helps the absorption of phosphorus to
plants soindicated by the tall stems are highest. The
increase in plant height followed by an increase in dry
weight of stover over, because the stem is the
dominant contributor to weight compared with leaves,
flowers and fruit (Purwandaru et al 2010).

g. Number of Seed
Table 7 explains that the number of seeds is
strongly influenced by mycorrhizal. Mycorrhizal
given dose showed the highest results at a dose of 100
spores / plant that is 3235 pieces. Significantly
different results at doses of 50 spores fruit / fruit crops
are as many as 2043 is almost equal to the results of
the control that is 2299 pieces.
Table 6. Dose effect of Mychorriza on Number of
Seed.
Doses of Mycorrhiza

Number of Seed

0 spores/plant

2299a

50 spores/plant

2043a

100 spores/plant

3135b

Note : Number followed by the same letter show no
significant difference in the level of 5% Duncan test.
Arbuscular mycorrhizal fungiis one of the soil
microorganismsthe group of fungi symbiotic withplant
roots. This fungus has a numbera beneficial effect on
plantsymbiotic with it. Someresearchers suggested
influencebenefit of mycorrhizae among othersis a high
ability inincrease the absorption of nutrients,
especially phosphorus.Phosphorus is needed in the
provisionenergy, which is needed to process - a
processmetabolic, and was instrumental in the
formation offlowers, fruits and seeds (Damanik et al
2010).

4. Conclucion
The conclusions of the study Effectiveness Of
Vermicompost And Mycorrhiza On The Growth And
Yield Of Tribulus Terrestris are:
a. Vermicompost fertilizer treatment effect on the root
volume
b.Mycorrhiza treatment effect on plant height, number
of branches, number of fruits, number of seeds,
when the flowers appear, and the fresh weight of
stover.
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Abstract
Tribulus terrestrisis an annual plant distributed in warm regions of Asia, Africa, Europe, America and
Australia. T. terrestrisis an annual or perennial, prostrate herb with many slender, spreading branches and silkyvillous young parts. Fruit and seeds of Tribulus has a major role in traditional medicine because it is used as an
aphrodisiac, diuretics, and anthelmintic, and to treat coughs and kidney failure. Tribulus is reported to have
antimicrobial, antihypertensive, diuretics, anti-acetyl choline, hemolytic activity, spermatogenesis, and libido
enhancer, antitumor activity, and affects the cardiovascular system. The purpose of this study to obtain optimum
dosage of compost and mycorrhiza that is suitable for increasing the growth and yield of Tribulus terrestris.This
research was conducted in experimental farm of Faculty of Agriculture, Universitas Sebelas Maret, in Sukosari,
Jumantono, Karanganyar in June until August 2016. The research using completelyrandomizedblock design
(CRBD) as a factorial treatment consisted of two factors with three experimental blocks. The first factor is the
dosage of compost, which consists of four levels, namely 0, 10, 20, and 30 ton/ha. The second factor is the
dosage of mycorrhiza which consists of three levels, namely 0, 50, and 100 spore/plant. The results showed that
the compost with a dosage of 30 tons/ha giving an average of the highest growth at the time appeared flowers (8
DAP), root volume (19.44 cm3), fresh weight of stover (417.8 g), the number of pieces (188 pieces), and the
number of seeds (940 seeds). Dosage 100 spores/plant of mycorrhiza giving an average of the highest growth in
plant height (146.11 cm) and the number of branches (8 branches/plant). While the dosage of 50 spores/plant of
mycorrhiza gives the number of branches (7 branches/plant). Interaction between dosage of compost at 20
tons/ha and a dosage of 50 spores/plant mycorrhiza giving an average of the highest growth in plant height
(193.85 cm).Interaction of 10 tons/ha compost and 0 spore/plant mycorrhiza giving an average of the highest
growth in the number of branches (10 branches/plant).
Keywords: Tribulus terrestris, compost, mycorrhiza

1. Introduction
Health problems caused people always want
instant healing manner without regard to the long-term
effects. Increasing public awareness of the dangers of
frequent consumption of chemical drugs cause people
to switch to something natural or so-called "Back To
Nature". This motto sensitize the public switched
eating herbs, herbal medicine, and alternative
medicine to cure the disease. In addition to cure
diseases, herbal medicines also heal with the right
target, lower side effects, easy to obtain, and cheap.
Tribulus terrestris L., an annual dicot species
of the family Zygophyllaceae, isa common herb that is
often found in disturbed habitats and agricultural areas
inmany parts of the temperate, tropical and desert
regions of the world. T. terrestris isan aggressive
species that has the potential to injure livestock,

reduce hay and woolvalues, detour recreationists and
reduces plant biodiversity. The species may
becometroublesome because of its weedy potential. It
has been declared a weed in at least 37 countries and
in at least 21 crops (cotton, maize, vineyards,
orchards, etc.). Besideits invasive potential as a
noxious and troublesome weed, T. terrestris is
consideredhighly useful herb which is used for various
purposes in folk and modern medicineand sport, as
well (Pacanoski et al. 2014). Tribulus is an enhancer
supplement natural production of testosterone
hormone. Increased testosterone naturally can also
improve my growth and muscle development for those
who practice intense and regular.
Mohd et al. (2012) states that fruits and seeds
of Tribulus terrestris L. (Zygophilicaea) are of
immense importance in oriental medicine because
they are used as an aphrodisiac, diuretic and
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anthelmintic, as well as to treat coughs and kidney
failure. Tribulus terrestris L. has reported to have
antimicrobial,
antihypertension,
diuretic,
antiacetylcholine, hemolytic activity, spermatogenesis
and libido enhancer, antitumor activity and effects on
cardiovascular system. Furostanol and spirostanol
saponins, flavonoid glycosides, alkaloids, steroidal
saponins named terrestrosins as a tonic, aphrodisiac,
palliative, astringent, stomachic, antihypertensive,
diuretic, lithon-triptic, cordial drug and urinary antiinfective. The ash of the whole plant is good for
external application in rheumatic-arthritis.
Compost like a multivitamin for soil and
plants. Compost improve soil physical and chemical
properties. Noverita (2005) states the provision of
compost allows the organic material can be
maintained at a higher level. Compost real effect on
the physical and biological properties of the soil.
Organic acid humus with how to effectively react with
iron and aluminum can reduce the increase of organic
phosphate. So the result of decomposition of organic
matter that is important and the availability of
phosphorus in the soil.
Tribulus much in demand by the company to
be processed into traditional herbal medicinal
material. Tribulus plants business potential is large
enough, but to its development problems faced where
the cultivation and production quantities Tribulus is
still limited. Thus the necessary studies Tribulus
planting in areas that have the potential Jumantono
land for cultivation, as well as the use of compost
combined with mycorrhizae in order to obtain high
productivity. Their research is expected to provide
results for Tribulus optimum production and increase
farmers' income

2. Material and methods
This research conducted at experimental farm
of Faculty of Agriculture, Universitas Sebelas Maret,
in Sukosari, Jumantono, Karanganyar in June until

August 2016.Tillage with creating a seedbed,
mulching, perforation mulch, compost and fertilizer
(0, 10, 20, 30 ton / ha). Mycorrhizal inoculum
included in the planting hole together with plant seeds
in accordance with the doses (0, 50, 100 spores /
plant) in order to obtain 12 treatments with three
replications.
The research was arranged in a Completely
Randomized Block Design (CRBD)with 12 treatments
and 3 replications. Data analysis was performed using
Anova (test F) with a 5% significance level to test the
treatment effect and DMRT 5% to test the average
difference in treatment. Variables observations were
plant height, flower appeared time, root volume,
number of branches, fresh weight of stover, number of
piece, and number of seeds.

3. Result and discussion
a.

Plant Height

Plant height is an indicator of success in a
plant cultivation. Plant height is measured when
the buds appear plants must be at least 2 cm.
Measurements of plant height from the ground to
the tip of the highest leaf. According to (Matthew
et al, 1983 cit Shaheen et al, 2012), Tribulus is an
annual herbaceous plant with many slender
swaying branches spread out and there is a delicate
villi on young branches, so as to measure the
height of the plants need to be tied.
Yuwono (2005) wrote that the compost has
a very important role for the land because it can
maintain and improve soil fertility by improving
the chemical, physical, and its biology. Based on
the analysis, compost, mycorrhiza and interactions
between the two have real impact on plant height
Tribulus. The results of further test the effect of
compost, mycorrhizal, and the interaction of
compost and mycorrhiza on plant height are
presented in Tables 1, 2, and 3.

Table 1. Effect of dosage of compost to plant height
Dosage of compost
0 tons/ha
10 tons/ha
20 tons/ha
30 tons/ha

Plant height (cm)
98,72 a
151,2 c
149,28 bc
142,48 b

Explanation: Number followed by the same letter show no significant difference in the level of
5% Duncan test.
Table 1 shows the dose of compost has a
significant effect on the average plant height. The
average plant height is highest at treatment doses of
compost 10 tons / ha i.e. 151.2 cm. These results were

not significantly different with a dose of 20 tons / ha
but significantly different with a dose of 30 ton / ha
and 0 tons / ha.
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Table 2. Effect of dosage of mychorriza to plant height
Dosage of mychorriza

Plant height (cm)

0 spore/plant
50 spore/plant

120,33 a
143,25 b

100 spore/plant

146,11 b

Explanation:Number followed by the same letter show no significant difference in the level of
5% Duncan test.
Dose mycorrhizae have a significant effect on
the average height of the plants based on Table 2. The
average plant height is highest at treatment doses of
mycorrhiza 100 spores / plant that is 146.11. These
results were not significantly different with a dose of
50 spores / plant but significantly different doses of 0
spores / plant. The treatment of mycorrhiza

significantly affect the average height of the plants.
The larger the dose given, the higher its influence.
Mycorrhizas benefits to plants are well documented
and include efficient nutrient uptake, especially
phosphorus; improved resistance to drought stress;
and direct and indirect protection against some
pathogens (Jha and Kumar 2011).

Table 3. Effect of interaction dosage of compost and mychorriza to plant height
Dosage mychorriza
Dosage compost
0 spore/plant
50 spore/plant
100 spore/plant
0 ton/ha
56,06a
83,11a
156,98b
10 ton/ha
146,81b
173,74c
133,03ab
20 ton/ha
120,77a
193,85c
133,22ab
30 ton/ha
157,65b
108,6a
161,2b
Explanation: Number followed by the same letter show no significant difference in the level of
5% Duncan test
Table 3 shows the interaction between the dose
of compost and mycorrhizal doses have significant
effect on the average plant height. The average plant
height is highest on the interaction of dose of compost
20 tons / ha and 50 mycorrhizal spores / plant that is
193.85 cm compared to a combination of other
treatments and are not significantly different dose
combinations of compost 10 tons / ha and 50
mycorrhizal spores / plant. Plant height is a measure
of a plant that is often observed as an indicator of
growth and as a parameter to measure the impact of
the environment or treatment applied as plant height is
a measure of growth is most easily seen (Sitompul and
Guritno 1995 cit Ekowati and Nasir, 2011).

b. Flower Appeared Time
Flowering is a factor change from vegetative to
generative period. Tribulus has leaves almost attached
to each other, rounded and sloping fundamental,
shoots sharp, bright yellow flowers, solitary, axillary
false or leaves opposite ((Matthew et al, 1983 cit
Shaheen et al, 2012). These observations at the time
the plant appear flowers that have bloomed, carried
out every week after planting. Provision of
mycorrhizal significant effect on the time shown
interest are presented in Table 4.

.Table 4. Effect of dosage of compost to flower appeared time
Dosage of compost

Flower appeared time

0 ton/ha

9b

10 ton/ha

9b

20 ton/ha

9b

30 ton/ha

8a

Explanation: Number followed by the same letter show no significant difference in the level of 5%
Duncan test.
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Dose compost has a significant effect on the
average time shown interest based on Table 4.
Average interest fastest when it appears there are at
treatment doses of compost 30 tons / ha at 8 HST
(Days After Planting). These results are significantly
different from the doses of 0, 10, and 20 ton / ha.
However dosing compost 0, 10, and 20 ton / ha were
not significantly different.
c. Root Volume
Root volume shows the condition of root growth
in plants. If the root volume the greater the growth of
the roots, the better for root function is to absorb water
and nutrients as well as to store food reserves needed

by the plants. Lakitan (2012) states that most of the
elements needed by plants absorbed from the soil
solution through the roots, except carbon and oxygen
is absorbed from the air by the leaves. Absorption of
nutrients is generally slower than the absorption by
plant roots.
Root volume measurements using a measuring
cup filled with water, adding water when the roots put
volume is the root volume. Based on the analysis,
compost (K) affect the root volume. While
mycorrhiza, blocks and all interactions are not
influential. Further test results influence the dose of
compost to the root volume are presented in Table 5.

Table 5. Effect of dosage of compost to root volume
Dosage of compost
0 ton/ha
10 ton/ha

Root volume (cm3)
2,83a
8,5b

20 ton/ha

11,44c

30 ton/ha

14,44c

Explanation: Number followed by the same letter show no significant difference in the level of 5%
Duncan test.
Table 5 shows the dose of compost has a
significant effect on the average volume of roots. The
average root volume is highest at treatment doses of
compost 30 tons / ha that is 14.44 cm. These results
were not significantly different with a dose of 20 tons
/ ha but significantly different from the dose of 10 ton
/ ha and 0 tons / ha.

d. Number of Branches
Tribulus is a creeper and branching. The number
of branches is calculated when harvesting by counting
the number of branches of each plant. Based on the
analysis, compost, mycorrhiza and interactions
influence the number of branches. While the block and
the interaction with the block had no effect.

Table 6. Effect of dosage of compost to number of branches
Dosage of compost
0 ton/ha
10 ton/ha
20 ton/ha
30 ton/ha

Number of branches
5a
8b
8b
5a

Explanation: Number followed by the same letter show no significant difference in the level of 5%
Duncan test.
Table 6 shows the dose of compost has a
significant effect on many branches. The average
highest in many branches dose treatment compost 10

tons / ha and 20 ton / ha at 8 branches / plant. These
results are significantly different at a dose of 30 ton /
ha and 0 tons / ha.

Table 7. Effect of dosage of mychorriza to number of branches
Dosage of mychorriza

Number of branches

0 spore/plant

6a

50 spore/plant

7b

100 spore/plant

7b

Explanation: Number followed by the same letter show no significant difference in the level of 5%
Duncan test.
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Dose mycorrhizae have a significant effect on
the average number of branches based on Table 7.
Average number of branches are at the highest dose
treatment mycorrhiza 50 and 100 spores / plant are 7
branches / plant. These results were not significantly
different with doses of 0 spores / plants, 6 branch /
plant. Mycorrhizae help the plant to survive in soil

phosphorus deficiency. Adapting to the ground either
eutrophic, and fungi especially active in the phosphate
and zinc uptake from the soil. Stimulate beneficial
organisms like Rhizobium, Azotobacter and phosphate
solvent at Rhizosphere. Mycorrhizae increase the
surface area to absorb the physiological properties of
the root system (Sivagurunathan et al 2014).

Table 8. Effect of interaction dosage of compost and mychorriza to number of branches
Dosage of compost
0 ton/ha

Dosage of mychorriza
0 spore/plant
5a

50 0 spore/plant
5a

100 0 spore/plant
6 ab

10 ton/ha

10 b

8b

6 ab

20 ton/ha

6 ab

9b

8b

30 ton/ha

3a

4a

8b

Explanation: Number followed by the same letter show no significant difference in the level of 5%
Duncan test.
Based on Table 8 shows the interaction between
the dose of compost and mycorrhizal doses have
significant effect on the average number of branches.
The average number of branches are at the highest
dose interaction compost 20 tons / ha and 50
mycorrhizal spores / plants, 9 branches / plant
compared to a combination of other treatments and are
not significantly different dose combinations of
compost 10 tons / ha and mycorrhizal various doses.

e. Fresh Weight of Stover
Fresh crop stover weight is an indicator of the
success of cultivation. But fresh high weight is not the
main basis that product of photosynthesis is also high,
because the water content in plants can affect the fresh
weight. Based on the analysis, compost (K) affect the
weight of the fresh crop stover, while mycorrhiza, the
block had no effect and there is no interaction.

Table 9. Effect of interaction dosage of compost to fresh weight
Dosage of compost
0 ton/ha
10 ton/ha
20 ton/ha
30 ton/ha

Fresh weight (gram)
287,71 a
286,69 a
308,76 b
417,8 c

Explanation: Number followed by the same letter show no significant difference in the level of 5% Duncan test.
Table 9 shows a dose of compost has a
significant effect on the average weight of the fresh
crop stover. The average weight of the fresh crop
stover is highest at treatment doses of compost 30 tons
/ ha i.e. 417.8 cm. These results are significantly
different from other compost fertilizers.
Application of organic material capable of
increasing the value of the aggregate stability. Organic
materials are added to the soil the process of
decomposition and produces organic substance that
acts as a "glue" in the process of soil aggregation
(Zulkarnain et al 2013). Aggregates can create a good
physical environment for the development of plant
roots through its influence on porosity, aeration and

water holding capacity. The better the soil aggregates,
the higher water holding capacity and hold nutrients
so that the photosynthesis process went well.
f. Number of Pieces
Fruit is the organ of flowering plants is a further
development of the ovaries (ovarian). Fruit usually
conceal and protect the seeds (Wikipedia 2016). The
amount of fruit is an indicator of the success of
cultivation. Total fruit also indicates the high and low
productivity. Based on the analysis, compost
significantly affect the number of Tribulus fruit. The
results of further test the effect of compost on the
number of pieces are presented in Table 10.
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Table 10. Effect of interaction dosage of compost to number of pieces
Dosage of compost
0 ton/ha
10 ton/ha

Number of pieces
134a
134a

20 ton/ha

143b

30 ton/ha

188c

Explanation: Number followed by the same letter show no significant difference in the level of 5% Duncan test.
Table 10 shows the dose of compost has a
significant effect on the average number of fruit. The
average number of fruits highest in dose treatment
compost 30 tons / ha is 188 pieces. These results are
significantly different from other compost fertilizers.
g. Number of Seeds
Seed is the result of fertilization in flowering
plants. Mursidawati (2012) mention that the seed is

the organ that is determining the continuity of the
generation plant species inside. The shape and size of
the seed, both between species and within species
itself is very diverse. The number of seeds a plant
generative signifying success. Based on the analysis,
compost significantly affect the number of Tribulus
fruit. The results of further test the effect of compost
on the number of pieces are presented in Table 11.

Table 11. Effect of interaction dosage of compost to number of seeds.
Dosage of compost

Number of seeds

0 ton/ha

669a

10 ton/ha

669a

20 ton/ha

716b

30 ton/ha

940c

Explanation: Number followed by the same letter show no significant difference in the level of 5%
Duncan test.
Compost, besides containing a high NPK, also
contains calcium and magnesium amount sufficient
with micro nutrient elements of iron, copper and zinc,
while the C / N ratio of 6:46 was shown to medium
high nitrogen content (Adekayode and Ogunkoya
2011). Excess nutrient nitrogen can increase damage
by pests and diseases, to prolong life, and plants more
easily fall. Meanwhile, nitrogen deficiency cannot
meet the needs of the plant to achieve the optimal
level of production (Syafruddin et al 2006). Table 11
shows the dose of compost has a significant effect on
the average number of seeds. The average number of
seeds contained in the highest dose treatment compost
30 tons / ha ie 940 seeds. These results are
significantly different from other compost fertilizers.

4. Conclusions
Based on the results of this present study it
can be concluded as follows:
c) The treatment of compost affected plant height,
root volume, number of branches, fresh weight,
number of pieces, and number of seeds.
d) The treatment of mycorrhiza affected plant
height, flower appeared time, and number of
branches.

e) The combination of compost and mycorrhiza
affected plant height and number of branches.
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Abstract
Aren plant (Arenga pinnata (Wurmb.) Merr.) is a plantation crop has great potential to be developed. The main
product of palm plant as a result of tapping sap male flower material for the sugar, vinegar and drinks, even used
for the manufacture of liquor, known as wine, the fruits can be made fro is used as a light meal. Opportunities to
develop these plants besides the availability of existing technology, adaptable palm plants on degraded land,
reeds and for reforestation and forest conservation. Challenges that need to be overcome to develop these plants
include: input technology is still minimal, improvement of production management, improved processing,
marketing is still traditional, dissemination is still limited to a small proportion of farmers, and the difficulty
seeds. The problems have not any palm cultivation techniques at various altitudes. The Objective 1) To know
about the various characters palm growth and yield in different altitude. 2) To know about farming techniques
performed on altitude 3) To determine the effect of environment on growth and yield of palm. This study uses
survey and observation. The location is determined intentionally (purposive sampling). This study uses surveys
and observations at the site, namely Central Java at Kulonprogo region at an altitude (<500m asl, 600-800 m
above sea level and >800 m asl) which determined intentionally (purposive sampling).
Keywords: Aren, cultivation technical, various altitute

1. Background
Plants aren (Arenga pinnata (Wurmb.) Merr.)
has an important role for Indonesia, especially rural
communities. The main result is the palm sap, starch
and fibers, as well as other parts of plants that also
have benefits (Smits, 1996). This plant also serves as
soil and water conservation plant (Mujahidin et al.,
2003). Be used aren are food raw materials industrial
raw materials building material prevention of natural
disasters nature conservation, prevention floods and
landslides, conservation economic value.
The cultivation of palm sugar trees should be
initialized with the provision of good seeds and
seedlings. Its high germinating power is one of the
criteria for the seeds power of a seedling happens
when the seed reaches its physiological maturities. In
this food reserve, embryo, hormones, and enzymes in
the seeds are able to support the activities for the
development of a new plant. (Widyawati, et al.,
2009).Studies on the cultivation of palm sugar trees
that are affected by the high altitude is not widely
implemented, as long as it is carried out is limited to
only post-harvest handling.

Objective
1) To know about the various characters palm sugar
(Arenga pinnata (Wurmb.) Merr.) growth and
yield in different altitude. 2) To know about
farming techniques performed on altitude 3) To
determine the effect of environment on growth and
yield of palm sugar. This study uses survey and
observation.

2. Material and methods
This study uses survey and observation. The
location is determined intentionally (purposive
sampling). This study uses surveys and observations at
the site, namely Central Java in Kulonprogo
village.Region at an altitude (<500 m above sea level ,
600-800 m above sea level and> 800 m asl) which
determined intentionally (Purposive Sampling).Survey
Results (Random Layered Methods Not Balanced
(Stratified Random Sampling). Materials are plants
aren in the location.
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3. Results and discussion
Results of research include soil texture and crop
cultivation techniques activities undertaken by farmers
in each region based on the altitude and character
growth of palm sugar plants.
a. Cultivation Aren plants
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Based on research that has been conducted, it
turns out most farmers do not plant palm including
conducting intensive crop cultivation including
pengolahtan soil, seeding, fertilizing, pest and disease
control seta weeding and so on. Management of palm
plants by farmers in natural / traditional and largely
utilize palm juice by tapping done every day (morning
/ afternoon), making fibers, kolang forth, wood. The
cultivation is done by handling the types of plants that
exist around the palm plants including doing weeding
and processing products are still traditional.
The cultivation of palm sugar trees should be
initialized with the provision of good seeds and
seedlings. (Sartono et al., 2006). Technical guidelines
for the cultivation of palm. Directorate General of
Plantations, in cooperation with the Center for Oil
Crops Research and Other Palma. 2007. Its high
germinating power is one of the criteria for the seeds
power of a seedling happens when the seed reaches its
physiological maturities. In this food reserve, embryo,
hormones, and enzymes in the seeds are able to
support the activities for the development of a new
plant. (Widyawati, et al., 2009).The cultivation and
development of palm sugar plants have good
prospects, when the early already programmed and
well planned. Given the nature of palm plants have
flowered very specific then planting palm as the
parent tree should be done regularly (Saleh, 2005).
Palm trees will reach the level of maturity at the age of
6-12 years. The condition of the best intercepts at the
age of 8-9 years when "manggar" flowers are out. Best
roomie quality when high levels of sucrose (ICOPRI,
1992).
Temperatures were high for aren not the
temperature of the mountains. At least the average air
temperature of 25oC, 20oC if to as low as 1500 m high
in the mountains at night, palm is still alive but his
ability to bear fruit so slow, because it should select an
area of palm gardening as high as 500-700 m above
sea level. When will plant in the yard for the purpose
of diversification of farming, palm can be grown in
the area as high as 700 - 1000 m above sea level.
(Suseno, 2000).
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2. Soil Physics
Table 1. Soil Physics at various altitudes

< 500 asl

Sand
13,03a

Soil Texture
Clay
Dust
32,78a
54,19a

600 - 800 asl

10,57ab

43,58b

45,85ab

Clay

>800 asl)

14,77a

43,11b

42,12ab

Clay Loam

Region

Information
Clay loam

Source: Analysis in Soil Physics Laboratory UGM, 2016.
Based on the results in Table 2 indicate that
there are differences in each region altitude for the
percentage of soil texture, organic matter and soil pH.
Plant growth is directly or indirectly influenced by the
environment such as soil and mineral content in the
soil. According Fremant et al., 1999 showed that the
climate has a profound influence on the number of
female flowers, so that the number of female flowers
in the bunch plant more. Organic matter content of
soil texture and pH of the soil in some areas elevation
show a difference. Limitation comparison of sand, silt

and clay in the soil texture can be grouped on a variety
of texture based triangular texture that is a soil
containing 50% sand, 20% and 30% clay, the type of
soil texture is sandy clay loam. Table 1 shows that the
texture of the soil in the area <500 asl and >800 is
Clay Loam while the region 500-800 asl is Loam
meaning of soil texture does not affect the growth of
the sugar plant because it does not require soil
conditions specifically so that they can plant in the
ground-clay (argillaceous, calcareous and sandy).

Table 2. Characters of palm sugar plants (Arenga pinnata (Wurmb). Merr) at various altitude
Wilayah

Plant
height(cm)

Diameter
rods (cm)

Midrib
Length(m)

Number of
sticks(pcs)

95.97a
86,22a

Number
midrib
(fruits)
12,27a
11,12a

<500 asl
500
800 asl

13,80a
12,97ab

>800 asl

11,85ab

4,72a
6,00a

95,82 a

13,15a

4,36a

Table 2 shows that the plant height and the
number manggar palm plants in different regions of
significantly different heights. Based on LSD test
showed that there are significant differences in
diversity between the regions character on plant height
and number manggar, while other parameters have not
shown any real effect. Plants palm leaves are quite
dense and stems covered with a layer of fibers is very
effective to hold rainwater and fall directly to the
ground. High point of the sea surface temperature and
determines the intensity of the light received by the
plant. The higher the lower the temperature
somewhere in the venue. Likewise, the intensity of the
sun on the wane. The temperature of this radiation will
be used to classify plants according to the highlands or
lowlands (Guslim, 2007).
Altitude from sea level is crucial flowering
plants. Environmental factors will affect physiological
processes in plants. All physiological processes may
be influenced by temperature, and some of the process
will depend on the light. The optimum temperature

The
Volume
of sap(l)

250,77a
252,35a

Manggar
amount
(fruits)
7,825a
6,075ab

218,15a

6,075ab

5,98a

6,25a
6,12a

required the plant in order to be best utilized by the
plant. Temperatures that are too high will inhibit plant
growth will even be deadly to the plants and vice
versa, the temperature is too low. While the light is a
source of energy for the plant. Temperature effect on
vegetative growth, flower induction, growth and
differentiation of the inflorescence (inflorescence),
blooming flowers, the emergence of pollen, seed
formation and ripening seeds (Barus et al., 2008).

4. Conclusion
a. Mechanical cultivation of palm covering, nursery,
maintenance and post-harvest management is good
and intensive has not been implemented in the
region of Samigaluh, especially at various altitute
<500 asl, 500-800 asl and >800 asl.
b. Growth and development are affected, namely
palm seed
morphology,
physiology and
biochemistry including fruit growth.
c. Factors altitude influence the growth of the palm
sugar.
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Abstract
Agricultural development has a higher risk than the industrial sector, because farming is done in an open
area and carried out by a variety of farmers. If the farmer farm and cultivate the same products with the other
farmers individually, it could be a horizontal conflict. Because it is necessary to formulate the form of farmer
group based community, uphold the value of culture and togetherness, but it still become a business-oriented.The
study aims to inventory and evaluate the strengths and weakness of the model of Corporate Social Responsibility
(CSR) based agribusiness, and formulate the model of farmer group to maintain the advantage and reduce the
weakness of the model of CSR based agribusiness. The study was using qualitative method which supported
with quantitative data through a case study approach inPT. AAL B1 that implementsIGA program.Results of the
study: (1) the advantage of IGA PT. AAL B1 on the direct involvement factor of farmers in all of their working
and farm management; (2) weakness of IGA PT. AAL B1 on the basic duty factor of farmer, provisioning of
means production after produce, while the farmers are doing the other work, productivity, group management,
and the involvement of government agencies; (3) the model of group to overcome the weakness is called
collective farming, because it guarantee the repayment of loans and can be the economic development of farmer
which based community. Collective farming is a solution for the wide diversity of farmer’s land to become
economical scale farm.
Key word: collective farming, based community

1. Introduction
a. Background
The land and the farmers are the major
production of agricultural activity (Hernanto, 1991).
Agricultural development in Indonesia faced with land
issues, because 72% of available land has controlled
by only 1% of the population, thus 36% of Indonesian
farmers only to be the smallholders (Basri, 2015).
The farmers are facing the problems of welvare level
because their income is often below the poverty line.
One of the strategic measures to overcome the
land issues and the farmers' income are by doing a
redistribution of land to the farmers (Rahman, 2012).
This measure is not able to resolve the problem,
because it does not give the improvement impact in
the economy of the farmers and even appear the social
problems. In fact, the land which has been given in the
redistribution program resold by the accepted farmers,
thus it makes the farmers have a narrow land again
(Ningtyas and Dharmawan, 2010; Chrysantini, 2007).
Collective farming as an alternative to the
problems of land and the farmers’ income. According
to Said and Intan (2001), collective farming is the
amount of agricultural areas managed by the farmers

collectively (together), both based on family ties, or
the other tie groups which are the result of merging in
the management of land owned by its members to
achieve the economical management.
The problem of the narrow area and the low
income of the farmers who do not only occur in the
region of Java, but also occur in Central Kalimantan in
particular on crop farmers and the other food products.
This problem began to be felt since the rapid growth
of palm oil plantations and further reduction in the
carrying capacity of the natural resources which found
in the forest, and the use of land for food development
are defeated with oil palm plantations.
If viewed from the principle of comparative and
competitive advantage, in recent years the oil palm
plantation is superior compared to farm food products,
but sovereignty and independence food of a region
considered more important than the relatively large
income from oil palm plantations.
One of the facilitating factor in the development
of agriculture is the production of loan (Mosher,
1981), this is because in general, the farmers come
from middle to low class of people who do not have
the capital supplying. On the other hand, many cases
in the agricultural business loans that are not able to
be accounted for by the individual farmers, thus the
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outside parties that provide the agricultural loan
production is often worry about the capital which
invested to the farmers can not be returned. It takes
institutional model of farmers to increase the
confidence of investor, and can be a solution to the
issue of narrow land and the low income of the
farmers.

b. Types and Sources of the Data

Based on the description in the background,
then the problems of the study can be formulated as
follows:
1) How are the advantages of IGA as a model of
CSR-based agribusiness in PT. AAL B1.
2) How are the weakness of IGA as a model of CSRbased agribusiness in PT. AAL B1.
3) How does the formulation of farmer groups for the
farmers’ empowerment based local community for
the community around PT. AAL B1.

Data collection consist of primary and
secondary data. Primary data was obtained from
research informants. Secondary Data consists of
quantitative and qualitative data was obtained from
government and private agencies related to the
examined problem as related regional work units
(SKPD). The collection of primary data is sourced
from key informants and the continued informant.
After getting the informant continued through
key informants, the data was btained through
interview approach, observation, documentation, and
Focus Group Discussion (FGD). FGD initiated by
GAPKI Central Kalimantan. Credibility of the data
collected in this study were tested by triangulation of
data collection techniques, triangulation of data
sources and triangulation theory, which is by
collecting the data and supporting the theory or the
data and theories are not incompatible.

c. Objective

c. Data Analysis

Based on the problem of the study, this study
aims to:
1) Assess the advantages IGA as a model of CSRbased agribusiness in PT. AAL B1.
2) Assess weaknesses IGA as a model of CSR-based
agribusiness in PT. AAL B1.
3) Formulate the model of farmer groups for farmers’
empowerment based local community for the
community around PT. AAL B1.

Data were Analyzed using a component
interactive analysis model, namely the implementation
of the data analysis component consists of reduction
data, the data presentation, and collecting the
conclusion interactively, and interconnected during
and after the data collection (Miles and Huberman,
1992). Advantages and disadvantages of IGA as a
model of CSR-based agribusiness analyzed
componential on a sub domain of agribusiness system
descriptively consisting of procurement and
distribution of production factors, production,
processing, marketing, and supporting institutions.

b. The Problems of Study

d. Benefit
The results of this study is expected to be
useful for the farmers of food product in building a
reliable group as the result of valuation of the inability
of the farmers to compete individually, to farm food
products doing in an economical business scale which
is reliable as an income sources and sustainable
livelihood. Thus the dependence of the farmers with
nature resources and the illegal working is
diminishing slowly

2. Method
a. Types of the Research
The study is a qualitative research that is
supported by quantitative data, through a case study
approach. Cases which is observed are PT. Astra Agro
Lestari Tbk Borneo Area 1 (PT. AAL B1) and the
people who were in its vicinity. PT. AAL B1
consistently do the development of the surrounding
community consistently, including through a
partnership program is called Income Generating
Activity (IGA).

3. Result

and discussion

a. The Advantages of IGA in PT. AAL B1
The advantages of IGA conducted by PT. AAL B1
accordance with a sub domain of agribusiness system
based on the principle of farmers’ empowerment as
follows:
1) The farmers and the company have the letter of
agreement which contains rights and obligations,
signed with and known by the village chief and the
head of related SKPD, thus the farmers and the
company are responsible for the success of the
IGA equally.
2) Coordination between the company and the
farmers which are the members of IGA can be
done easily because of proximate locations.
3) For the specific needs, the company coordinate it
with the management of farmers' groups, although
the meeting with the other members of farmers are
also very necessary.
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4) The income of farmers are higher than the other
type of partnership, because the farmers also get
their income in their land. The amount of income
which received by farmers are a major attraction
for farmers in selecting and doing their business.
5) Farmers get a guaranteed selling price of fresh
fruit bunches that is higher than the selling price to
middlemen for sold at factory level in accordance
with the provisions of local government directly.
6) Program IGA prioritized for community in the
surrounding villages and should not be followed
by the company's workers, thus will be able to
reduce the social gap between the community with
the company workers and ensure a better life for
the proximate people.
7) The amount of loans become the farmers’ load
without interest and in advance, it has been
informed about the amount of loans which is the
responsibilities of the farmers, with the price of
production factors of approprite with market
prices which are witnessed by the farmers
physically.
8) Farmers get free assistance, because the foreman
of IGA plantation which provide the counseling
and mentoring which are the workers of PT. AAL
B1 whose salary is the resposibility of the
company.
9) The applicability of loans without interest, because
the programs funded by investments from the PT.
AAL company, it did not use the government
program through the commercial banks, thus it
does not depend on the presence or the absence of
government programs.
10) Planning, implementation, and monitoring
programs conducted by the farmers independently,
the company only as a facilitator, thus the level of
farmers’ empowerment, meaning that if the
company does not involved anymore, the farmers
will be able to manage their land well.
11) Members of the group were not able to account for
their installment loan will be the responsibility of
all members of the group “joint liability”, thus the
togetherness of grup always be maintained.
b. The Weakness of IGA in PT. AAL B1
IGA PT. AAL B1 still has some weaknesses in
the basic work of the participant farmers, provisioning
and distribution of production factors, implementation
of production activities, and supporting services, as
follows:
1) Preliminary work for the farmers which are the
members of IGA is not permanent and work be
exploitative, thus the knowledge of cultivation
technique is very low, and become a serious
challenge for the company to do counseling and
assistance for the farmers to master the cultivation
technique.

2) After the procurement and distribution of
production factors is the responsibility of the
farmers and their groups because the plant already
produces even loan is paid off, the farmers are
often difficult to obtain the fertilizer with a
guaranteed quality, while Micro Finance
Institutions (LKM) established by PT. AAL B1
only sell non-subsidized fertilizer which is more
expensive. LKM has made a plot demonstration to
compare the effectiveness of the use of subsidized
and non-subsidized fertilizer, but farmers want to
obtain the cheap subsidized fertilizer.
3) There are some farmers who are less serious in
doing land maintenance during immature, because
while working to complete the needs of their
family. The farmer have given the opportunity to
submit proposal of the loan of Cost of Living
(COL) credit, but farmers do not know COL may
be proposed to the company and become part of
their agricultural loans.
4) Because the land of the farmers are doing by
themselves, then the productivity of farmers' lands
is only capable of a maximum 80.00 percent from
the productivity of plantation company.
5) IGA program is less attractive to people who have
a sedentary job (full time) and not able to get the
hired labor.
6) Joint liability system can be considered less fair
for the farmers who have been managing their
farm well and able to achieve high productivity.
7) There is the chief of farmer groups who implement
the functions to purchasing fresh fruit bunches
such as middleman, thus many the members of
group who are resigned and loan installments to be
jammed.
8) There is still no active involvement of local
government agencies that are sustainable, because
all activities can be handled and the responsibility
of the company. Whereas the community
development of society is also the responsibility of
local governments.
c. Collective Farming as the Model of Group
Farming in Food Farmers’ Empowerment
Based-Community
Based on the advantages and disadvantages of
IGA PT. AAL B1, the empowerment of the farmers
and the food farmer groups most appropriate is
collective farming, because:
1) Can accommodate the ownership and control of
the narrow land into an economy scale in farming.
2) Can increase the bargaining position of the farmers
in the provisioning production factors and the
results of marketing.
3) More ensure the confidence of investors as the
owner of the invested capital for farming activities.
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4) Can prevent unhealthy competition between the
farmers which are the members of group that
manages the same type of product.
5) To twine the togetherness of the farmers as the part
of the surrounding community to achieve a decent
standard of living together.
Table 3.1.

Some expert opinion that supports the important
role of collective farming, as the model of farmers’
empowermentbased community in Table 3.1.

Experts Opinions on Function and Role of Collective farming as the Community Based Farmers
Group

No.
1.

The Experts
Clark (1973)

2.

Mubyarto (1994)

3.

Kartasasmita (1997)

4.

Sitorus (2001)

5.

Fakih (2003)

6.

Krismantoro (2003)

7.

Najiyati, Asmana, and
Suryadiputra (2005)

8.

Setiawan (2008)

Statement about Collective Farming
Collective farming is not a new thing in Indonesia, because it is a
classic concept that has long been applied by traditional society
which still upholds human nature as the social beings. Collective
farming began relegated from the social system in line with the
development of the radical concept of independence (autonomy)
after modernization.
The institutional of the farmers can play an important role in
agricultural development, because it required a special effort of
the farmers’ empowerment, through collective farming.
The empowerment of community will be more effective and
efficient through a group approach, because the community is not
able to solve the problem individually.
Collective farming is similar to the agribusiness system based
community.
The long goal of collective farming are to create the effort of
independent farming, in the sense of based community,
competitive, sustainable, effective and efficient through farming
which is managed economically, collective, and participatory. The
principle of collective farming development are to build cohesion
and independence of making decision, which emphasize for
managing farm together.
Collective farming is more suitable to developed for the farmers
who have a narrow land in order to reduce the fragmentation of
land.
Group approach in empowering the farmers are more effective
than individual approach, because the group can be used as the
media of learning.
Collective farming is an alternative to empower the farmers.
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The main instrument as the strength model of
collective farming is institution, namely the
regulations is the result of mutual agreement in the
institution of an area of farmers groups sehamparan.
Hayami and Kikuchi (1987) defines the institution as
the rules which doing with sanctions by the members
of community to facilitate the coordination and
cooperation among the community who use the
resources. Institution of the farmers need to get
serious attention in order to achieve the successful in
the development model of collective farming, for
several reasons:
1) Institution is a tool to facilitate joint activities to
achieve the progress of socio-economic
development (Brienkerhoff and Goldsmith,
1992).
2) Institutional establish the pattern of interaction
between humans and the results that can be
achieved by an individual in the process of
interaction (Ostrom, 2008).
3) Institutional able to increase the advantages
which obtainable from the amount of inputs, or
otherwise may reduce the efficiency until
someone must to
work harder to achieve the same result (Ostrom,
2008).
4) Institutional establish the individual behavior
through the result of incentive effects (Ostrom,
2008).
It is not easy to manage and develop a model of
collective farming. Setiawan (2008) states, the
working mechanism of collective farming should be
as follows:
1) An area of the farmers group is an owned
institution and trusted by the farmers as the
institution which protect the farmer members.
2) The farmers are the members of the group and
have a role as the party which will manage the
effort land for the next time, and should be aware
and obedient in the collective agreements.
3) Collective farming was established by the
farmers through the deliberation among the
members to observe the aspirations of the local
cultural and social aspects.
4) Collective farming is led by a figure of the
farmers or chief of farmer groups which trusted
by members and lacked professionalism. The
chief of farmer groups selected by the farmer
members and be accompanied by a professional
scholar.
5) Management of land is done by each farmer
members of farmers and not submitted to the
other agribusiness institution.
6) Management planning and allocating resources
of farming resouces including the technologies
that will be implemented, made and agreed based
on the rules that have been recommended by the

experts or institutions that synergized with the
experience and knowledge of the local farmers
participatory.
7) The farmer group is also working with the local
agricultural institutions, including the village
institutions.
8) At the beginning of the phase, the group perform
some preventative measures such as selection
and restriction member.
9) The implementation, monitoring and evaluation
should be participatory and intensively to prevent
irregularities and to control the technical
problems in the field early.
10) The initial funds were rolled out in the group was
originally a low-interest loan fund, partly as a
grant or funding from government stimulation.
The impact of the development model of
collective farming on the empowerment of the
farmers, farmer’s families and the surrounding
community is obviously very big, towards social,
economic and institutional. According to Setiawan
(2008), in the short term impact, the development of
collective farming model towards the empowerment
of the farmers are:
1) The farmers may implement and apply the
farming technology optimally.
2) The farmers may appreciate or circulate their
aspirations, needs and problems through group
communication.
3) The bargaining position of farmers are increased,
because it will be able to involved in making
decision and pricing participatory.
4) The farmers access to information and the other
productive resources are increased, as the price
information, means of agricultural production,
and capital loans.
5) The farmers can avoid from the fraud of
middlemen, the croupier, or the seller of the
means of illegal production, because everything
has been agreed and resolved through the group.

4. Conclution and suggestion
a. Conclusion
Based on the results and the discussion, it
can be summed up as follows:
1) The advantages of IGA PT. AAL B1 sourced
from direct involvement of the farmers in all of
the work and management of farming, thus the
farmers know and skilled in cultivating,
knowing the amount and types of means of
production which necessary, and to know the
process of standardization and grading, thus
farmers obtain greater advantages, and faster
independent.
2) The weakness of IGA PT. AAL B1 consists of
the basic work of farmers as exploitative labor,
the difficulty of supplying the production
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means after the plant produces, the inability of
the farmers to manage the farming because
they are doing that, when they do the other
work too, low productivity compared to
company, the management of the farmers’
groups, and relevant government agencies have
not been involved in a sustainable manner.
3) The form of farmer institutions that are better
appropriate to empower the food farmers in the
area around PT. AAL B1 is collective farming,
because it can accommodate the owner of a
narrow land, increase bargaining position,
ensure investor confidence, preventing unfair
competition, and twine the togetherness as a
social creature.
b. Suggestion
In the era of autonomy, it is not easy to
restore collective farming as a social institution
which plays an important role in the farmers’
empowerment
based
community.
The
implementation collective farming model should
be careful. As a pre-condition phase, the collective
farming model should not be done on a large
scale. The development of collective farming
should be done through the sequential model to
made the comparison on the development in
another time and place.
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VAGINATUM) IN SAND AND CLAY SOIL
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Abstract
Paspalum vaginatum that commonly known as seashore paspalum is awarm season grass that recently
used in commercial and residential landscaping. This plant has been very successful for golf courses all around
the world, especially in the coastal states and in other areas near brackish or high saline waters. It is considerably
more salt tolerant than other standard golf course turf so it can be irrigated with salt water. This study aims to
know the comparation growth of wild type native seashore paspalum in clay and sandy soil. Study obtained in
field experiment using Completely Randomized Design (CRD) with growing medium Alfisols and sand,
fertilized by organic and anorganic. The results showed that kinds of media and fertilization affect seashore
paspalum growth, density of shoots, grass texture, and color of the leaves, surface coverage, shoot dry weight,
root length, and rate of recovery. The Application of inorganic fertilizer on Alfisol gives the high visual and
functional qualities of the turfgrass.
Keywords: Pasplaum vaginatum, growth, soil and sand media
1. Introduction
Indonesia has large resource of biodiversity
including turfgrass. Rapidly expanding urbanization
and economic growth in Indonesia profoundly affects
the economic and environment future of turf use and
management. In this situation society require
beneficiary of turfgrass for green space in home
lawns, parks, golf course, protection of ground water,
reduction of silt and other contaminants in runoff.
Also, Indonesia has large population and land with
more than 400 districts with their each athletics
stadium, 150 golf courses and thousands of park area,
which required professional turfgrass management.
However, turfgrass industry in Indonesia is still very
limited, beside all of golfcourses and also stadium
ground established by usingimportedturfgrass. On the
other hand, Indonesia has large biodiversity including
grasses those have a big value for enhanced economic
and industry challenge when research and develop
turfgrass industry to be started.
Turfgrass is the primary vegetative covers on
airports, athletic fields, home lawns, golf courses,
park, roadsides, schools, cemeteries and commercial
buildings. Turfgrass is used on that sites to prevent
soil erosion and for other environmental influences,
for aesthetical value, for recreation and for sport
game. Turfgrass also improve our life quality by
providing open space, recreational and business
opportunity, enhance property values, and the
conservation of important natural resources.Turfgrass
is a unique group of plant species cultivated for
ornamental decoration, recreation in golf courses and

sports fields, and land coverage (Chen et al., 2009).
With the development of economy, turfgrass has been
highly applied to improve and protect the
environment. It is becoming the most important part
of the living environment for human (Li et al., 2013).
Theturfgrasses are divided into cool season
grasses that adapted to the cooler time and thrive in
temperature from 65 to 75 oF, and warm season
grasses which best adapted to temperature 80 to 95 oF
(Beard, 1973). The cool season grasses are belong to
C3 plant, while warm season grasses are belong to C4
plants (Jones, 1985; Turgeon, 1991). Cool season
turfgrasses are generally adapted to temperate and
subartic climate, and warm season turfgrasses are used
in tropical and subtropical areas (Turgeon, 1991). The
primary warm season grasses are bermudagrass
(Cynodondactylon. Rich.), zoysiagrasses (Zoysia spp.
Willd), St Augustine grass (Stenotaphrum secundatum
Kuntze.), bahia grass (Paspalum notatum Flugge.),
centipede grass (Eremochloa ophiroides Hack.),
buffalo grass (Buchloe dactyloides (Engelm.), carpet
grass (Axonopus spp.) (Christians, 1998), and
Seashore paspalum (Paspalum vaginatum) (Zinn,
2004). Seashore paspalumcan be used ongolf courses,
athletic fields, commercial and residential lawns
(Zinn, 2004). Bermudagrass is important as pasture
grasses, while Zoysiagrass and Paspalum vaginatum
are limited in the wild to special habitats where they
form a short dense turf even in the absence of grazing
(Martin, 2004).
One grass that will play a dominant role in turf
systems in the twenty first century will be seashore
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paspalum (Paspalum vaginatum Swartz) (Duncan,
1999ab; Morton, 1973). P. vaginatum is primarily
known as seashore paspalum, or simply paspalum.
Other less common names include siltgrass (Morton,
1973) or sand knotgrass.Seashore paspalum belonging
to the subfamily Panicoideae, has been foundto exhibit
an excellent halophytic response. It has recently
gainedattention for use on saline turfgrass sites and
forage production,drainage water reuse schemes, and
land reclamation under salineconditions (Lee et al.,
2008).This grass has multiple stress resistance:
salinity tolerance (up to ocean water salt levels for
some ecotypes: 54dSm-1 or 34,400ppm); pH range of
3.6 to 10.2; ecotypes with drought resistance.
Seashore paspalum is a warm-season turfgrass
originating in Asia or Africa, and can be used ongolf
courses, athletic fields, and commercial and residential
lawns.Seashore Paspalumhas characteristics excellent
tolerance to the high saltlevels, takes less fertilizer and
needsless irrigation than many other turfgrasses,
alsotolerates a wide range in soil pH levels, has
minimal pesticiderequirements, exhibits excellent
wear tolerance, heals quickly, hasexcellent cold
tolerance retaining its color in moderate temperatures,
has good insect and disease tolerance, and is
fairlyshade tolerant (Zinn, 2004). Seashore paspalum
(Paspalum vaginatum Swartz.) can be identified by:
vernation: rolled; ligule: membranous, 2-3 mm long,
pointed; auricle: absent; collar: broad, continuous; leaf
blade: flat with margins rolled inward, 2 – 4 mm
wide,margins sparsely hairy toward base; growth
habit: rhizomatous & stoloniferous. Seashore
paspalumalso called sand knotgrass; turfgrass from
Australia has character in salt tolerant and adapted to
areas where salt accumulation in soil, limits survival
of other turfgrasses. Another turfgrass in same family
with
seashore
paspalum
is
bahiagrass
(Paspalumnotatum Flugge.) which can be identified;
vernation: rolled or folded; ligule: membranous;
sheath: compressed, split; auricle: absent; collar:
broad; leaf blade: flat to folded, 4 - 8 mm wide,
margins sparselyhairy toward base and ; growth habit:
rhizomatous & stoloniferous.
Soil characteristics have to be assessed when
being used as growing media, since golf course
requires good turf grass growth, economic benefit,
traffic resistance and good drainage. Sand became

popular choice for turfgrass growing media, even
though install of all golf course area by sand from
consume large cost (Waltz and McCarty, 2000). High
sand content in the root zone provide resistant to soil
compaction from frequent traffic (McCoy, 2006),
rapid drainage, limited soil compaction, and promoted
aeration for root growth, even cause problems such as
low moisture and nutrient retention (Freddie et al.,
2003). Other benefits of high sand content of root
zone are deep rooting, minimized disease and
protection against salt problems (Mac Coy, 2006).
Sandy growing media can not retain fertilizer
long, thus increasing fertilizer input during
establishment years may not be feasible, and may
result in negative effects on turfgrass. Thus, mixing
locally available soil into the root zone media may be
a more economical alternative than peat. Rootzone
containing soil was reported to have essential
characteristics equal to the rootzone without soil,
when incorporated appropriately (Bigelow et al.,
1999; Freddie et al, 2003; Gaussion et al., 2006). Mac
Coy (2006) reported that soil can be a choice for sand
media amendment to maintain permeability. Soil can
be used as sand based growing media amendment
material with a minimum sand content of 60%, and
the clay content of 5-20% USGA (2004).
2. Methods
This experiment was field experiment and
conducted in Karanganyar district, with size of
experiment unit was 1 x 1.5 m and replicate 3
timeusing completely random design. Growing media
was Alfisols as clayey soil and volcanic sand as sand
growing media with dept of 20 cm. Characteristics of
Media were pH 6.39, whereas clay was 5.00, thus
including as acid soil. Organic C of sand was 1.17 %
and clay was 2.01%. Nutrient content of sand was
very low with electric conductivity 0.01 dS/cm, and
clay was 0.06 dS/cm. Fertilizer application was
organic using fine compost with dosage of 2,7 g m-2,
and anorganic with mixing fertilizer using Urea of
84.9 g m-2; SP-36of 42.5 g m-2 and KCl of 42.5 g m-2.
Seashore paspalum was native grass taken from Solo
region, then plantedwith small plug method with
interval 10 cm every plug. Turfgrass characteristic
then be observed, including turfgras color using
Munshel Leaf Color Chart.
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3. Results

C :Clay soil ; S : Sand N :No fertilizer ; O: Organic fertilizer ; A:Anorganic fertilizer

Growing media and fertilizing affect the
paspalum characteristics, especially in texture, color,
lateral growth for surface coverage, root length and
regrowth recovery. The higher shoot density of
turfgrass was in CO treatment, with density about 140
tiler/100cm2, and categorize as medium density.
Results showed that treatment resulting in higher
density also having smaller texture of leaf, and lower
density having coarser texture of leaf. This causing the
dry weight of shoot relative similar even in different
of density. Color commonly affected by nutrient
availability especially nitrogen. Plant without fertilizer
application showed in green yellow color, while
application of fertilizer resulting in more green color.
Lateral growth of Paspalum for surface coverage was
affected by anorganic fertilizer, where faster surface
coverage can be showed in anorganic fertilizer
application. Result also showed that sand as growing
media increase the length of root, thus mean the
fitness of grass is higher in sand than in clay soil.

Recovery of paspalum was not different significantly
even in clay or in sand growing media. However
application of fertilizer in both media is the driver of
turfgrass recovery. This result was showed where CA
and SA treatment getting recovery after cutting just in
15 days.
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Abstract
Coconut plants are the main commodities in the province of West Sulawesi and has a great potential to be
developed. Utilization of coconut plant is currently only for copra, coconut oil and charcoal. Waste from the
coconut plant such as coconut fiber and water has not been used. Agriculture bio-industry model is an
agricultural model with the concept of zero waste management by integrating environmental aspects of the social
economy to maintain natural ecosystems healthy farmland, preserving the quality of the environment and
conserve natural resources. Through the concept of zero waste, waste from crops converted into animal feed, and
other derivative products. In contrast, livestock waste can be used as fertilizer / compost, biogas and biourine
which allows an increase in the value added at each of the production chain. The goal of the study is to analyze
the economic potential of coconut farming model bio-industry in Majene, West Sulawesi. Results of the study
found that the model of coconut bio-industry potential developed is a coconut-livestock integration model.
Coconut-livestock integration system will create a pattern of business synergy through efficiency coconut
cultivation and cattle business. It also will have an impact on the increase in value-added income of farm
households in rural areas in terms of diversification of oil-based products such as nata de coco and coconut
sugar. There is a positive synergy in the development of bio-industry coconut with livestock that is the efficiency
in coconut farming, increasing crop productivity due to the availability of organic manure produced by cattle. In
contrast to cattle feed supply availability guarantee sourced from waste coconut water and coconut pulp. The
analysis of copra processing business in Majene district have benefit Rp. 1,470 / kg with R/C ratio = 0.25. The
value of R/C ratio is still low due to the limited production capacity and the technology for processing is still
traditionally, so copra produced not have a good quality.
Keywords: bio-industry, coconut-livestock integration, copra

1. Introduction
Coconut plant is one of the strategic
commodities in Indonesia and has a great potential to
be developed. Strategic role is evident from the total
area of palm plantations in Indonesia, which reached
3,712 million hectares (31.4%) and is the largest palm
plantation area in the world. Coconut production in
Indonesia ranks second in the world, amount to 12,915
billion a coconut (24.4% of world production) (Alam,
A. N, 2005). But the problem of these commodities
among other products produced limited form of
primary products that are not competitive. Utilization
of coconut plant is currently only for the manufacture
of copra and coconut oil. Waste of coconut plant like
of coconut husks, coconut water and coconut shell has
not been widely used.
In West Sulawesi, coconut is one of the
commodities that are highly prospective and potential

for the development of sustainable bio-industry,
because it has a very important role in growing the
regional economy. This is evident from the extensive
coconut plantations in the province of West Sulawesi,
namely 47. 504 hectares with a total production
continued to increase from 2011 to 2012 from 37.524
tons to 43.645 tons (West Sulawesi BPS, 2013). The
results of the product by the coconut farmers in West
Sulawesi are fresh of coconut, copra and coconut oil,
while the waste from the coconut are coconut water,
coconut shell has not been used optimally
(Department of Forestry Plantation and West Sulawesi
province, 2013). The structure of the oil industry led
to the added value derived from the processing of
coconut is not optimal and does not allow farmers to
enjoy the added value created in the processing of
coconut products. Besides, the main constraints faced
by farmers is the low price of coconut, as well as the
lack of capital. The processing coconut products such
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as copra and coconut oil still have a low quality. This
is due to that the processing of oil is traditionally and
less attention to sanitation factors. Besides this, the
processing of coconut products have not done
commercially and not have the standard quality of the
market.
To improve the quality and added value of
processed coconut products it is need
the
breakthroughs to encourage the development of the
bio-structure strong industry from upstream to
downstream within the framework of coconut-based
agribusiness. The innovation is needed both from the
aspect of technology, socio-economic (institutional
and policy) in developing the oil industry from
upstream to downstream.
The Agriculture of bio-industry model is an
agricultural model with the concept of zero waste
management by integrating environmental aspects of
the social economy to maintain natural ecosystems
healthy farmland, preserving the quality of the
environment and conserve natural resources. Through
the concept of zero waste, waste from crops converted
into animal feed, and other derivative products. In
contrast, livestock waste can be used as fertilizer /
compost, biogas and biourine which allows an
increase in the value added of the production chain.
The Sustainable agricultural bio-industry
model enable the development of the concept of zero
waste management, as well as the development
concept of sustainable agriculture by integrating
environmental aspects with socioeconomic farming
community to maintain natural ecosystems healthy
farmland, preserving the quality of the environment
and conserve natural resources. Sustainable
agriculture must be able to meet the criteria of
economic benefits, social benefits, and environmental
conservation in a sustainable manner as well.
The Ministry of Agriculture Republic of
Indonesia has developed the Main Strategic Concept
of Agricultural Development (SIPP) 2015-2045. This
concept has been declare the concept of bio-economy
development based on agriculture, in the long-term of
agricultural development, and mainstreaming the
perspective
of
bio-economy
in
Indonesia.
Implementation of the concept of bio-economy
through the development of Sustainable Agricultural
Systems will be implemented widely but gradually.
Based on the above problems, it is need to
study the economic potential of coconut in West
Sulawesi in the framework of sustainable bio-industry
so that all the product based on coconut and their
derivatives can be used maximally by farmers to
increase added value. . The goal of the study is to
analyze the economic potential of coconut farming
model bio-industry in Majene, West Sulawesi.

2. Method
The problems of coconut bio-industry in
Majene district are the condition of coconut trees that
are old (25-65 years old), lower productivity (30-50
coconut/tree/3 month), dominant by local varieties,
not properly maintained. The problems of agro
industries for processing coconut copra and coconut
oil are still simple and not hygienic, waste fiber and
coconut water has not been used, limitations peeler
and coconut bleeder, local marketing scale and yet still
be done in group institutions. There are no institutions
that handle the processing and marketing of coconut
products.
This study uses a primary and secondary
data. Primary data was collected through direct
interviews using a structured questionnaire with
coconut farmers, copra processor, traders and coconut
shell charcoal processor.
Secondary data were
obtained from the Plantation Office of West Sulawesi
Province, Statistic Bureau
of
West Sulawesi
provincial and the Plantation Office of Majene
district. The study was conducted in 2016 in the East
Lombong village, Malunda sub districk, Majene
districk. The data were analyzed with descriptively
qualitative.

3. Results and Discussion
a. Coconut Bio-industry Model
The concept of agriculture bio-industry
without waste is one strategy to increase the added
value and competitiveness as well as the welfare of
farmers. This model requires each product line has
a sale value, so that the use of resources to be
efficient and can lower the production cost.
Through the model of coconut bio-industry the
waste from the plants will be converted into animal
feed, and other derivative products. In contrast,
livestock waste can be used as fertilizer / compost,
biogas and bio-urine which allows an increase in
the value added at each of the production chain.
Businesses that previously considered not feasible,
can produce competitive products, environmentally
friendly. So farmers will receive additional revenue.
This system is very environmentally friendly and
able to broaden sources of income and reduce the
risk of failure.
The coconut plantation area in Majene
district of about 5,000 hectares and dominated by
local varieties of coconut (80%) with the monthly
production average of about 2.5 million coconut /
month. The main components of coconut consist of
fresh coconut, coconut, coir, shell and coconut
water. Fresh coconut will be processed into copra
with the end product is coconut oil and coconut
pulp. Coconut pulp can be used as animal feed
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which then can be taken from cattle manure and
urine to be returned as fertilizer in coconut
plantations. Coconut shell can be utilized as
coconut charcoal and a producer of liquid smoke.
A coconut shell briquette-making material, wherein
the briquettes can be used as biofuel along with

manure, especially cattle. Waste in the form of
coconut coir can be used as coco fiber and coco
dust. Coco dust can be used as compost plant as
well as media plant for coconut nursery. While
coconut water can be used for nata de coco, vinegar
and soft drinks.

The model of development coconut bio-industry in Majene district explained in Figure 1.

Figure 1. Coconut Agriculture Bio-industryModelin Majene District
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Coconut bio industry model that has developed
in Majene district still only on the processing of
coconuts into copra, coconut oil processing and
processing of coconut shell. Waste of coconut fiber
and coconut water still not yet be utilized because of
the unavailability of technology and equipment for
processing of fiber and coconut water.
b. Economic Analysis of Coconut Bio Industry
Model
The economic analysis of coconut
agricultural bio-industries to be covered include
business processing copra and coconut shell charcoal
in the Lombong Timur Village, district of Malunda.
Average coconut plant will be harvested four months,
so that during a year the farmers were able to harvest
coconuts for three times. For once the harvest of
coconut the farmers were able to harvest an average of
about 500 kg/ha coconut. One kg of
coconut average consists of 3-4 coconut, so in 1 ha
can produce 1500-2000 coconuts. Farmers commonly
sell the coconut per kg not of per item, this is to avoid
the small sizes of coconut are not bought by the
trader. The size and rate of aging coconut harvested is
still not uniform. The price per coconut item for
farmers around Rp. 2500.
The agribusiness of coconut
that has
developed is processing of copra, coconut oil and
coconut shell charcoal. The production of copra is still
done individually by farmers with traditionally
methods. Burning copra done manually by double
burning using permanent and semi-permanent stove.
Permanent burning stove made of concrete and is
jointly owned with a capacity of about 1,000 coconuts
with furnace is coconut fiber. There are three
permanent copra burning in Lombong Timur village.
The time when copra production of coconut husk
discarded grain and water to produce dried copra takes
about two days of processing. One kg of dried copra
produced from about four coconuts. Costs incurred in

the processing of copra farmers is only a labor cost on
average a family workers and equipment to peel and
gouged. If the use of hired labor payment system
using sharing system.
In Lombong Timur village have 4 collectors
copra and in a week they were able to sell copra as 1
ton for every trader. Traders buy copra from coconut
farmers at a price of copra Rp. 9,500 / kg and sold to
wholesalers in Makassar for Rp. 11,000 / kg. The
costs incurred traders consist of transportation costs
Rp. 40 thousand/quintal of copra, the price of a sack
of Rp. 3500 / sack and cost for weigh Rp. 1000/sacks.
There are any relation business between coconut copra
traders and farmers so that the farmers can not sell
coconuts to the other tarders. Traders give the loans
to farmers, then the farmers will be paid with the
copra. This situation causes farmers not bargaining
power because of the price of copra is completely
determined by the trader. The price of copra at farm
level is Rp. 9,500/kg with a maximum moisture
content of 10% and the price will be cut again if the
moisture is more than 10%. Determination of
moisture content decide at the factory (wholesalers)
after copra paid up and will affect the price cut at the
level of the farmer. The use of labor for copra
production is done with two systems, namely labor in
the family and hired labor. For the wage labor system
is a payment made a sharing system.
The cost analysis of copra processing in
Lombong Timur village still have a profit of Rp.
1,470/kg (Table 1). For once time to processing the
copra it is need 500 kg of fresh coconut with a burning
time for 2 days. Total cost for processing consist of
material, labor and equipment amount Rp. 2,950,000.
From 500 kg of fresh coconut can produce copra as
335 kg with a selling price of Rp. 11,000 / kg, so total
revenue amount Rp. 3,685,000. Total profit per kg
copra is Rp 1,470/kg with R/C ratio = 0.25. The
R/C ratio is low, because the problem of production
capacity and the processing is still not efficient.
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Table 1. CosAnalysis of Copra Processing in Lombong Timur Village, District of Majenemen
No
I

Cost
1
2

3
II

III

Component

Vol

Price/unit

Fresh Coconut (Rp/kg)
Labour
- transportation and packing
(Rp/HOK)
- coconut peel (Rp/HOK)

500

5,000

2,500,000

2
2

50,000
50,000

100,000
100,000

4
1

50,000
50,000

200,000
50,00
2,950,000

335

11,000

3,685,000

- burning (Rp/HOK)
Tool and building
Total Cost

Revenue
1
Selling of Copra (Rp/Kg)
Profit (Rp/500 kg)
Profit per kg

IV
R/C
Source : Analysis of Primary Data, 2016
4.

Conclussion

The district of Majene has a potential for
development of coconut agriculture bio-industrial.
This condition is supported by the population of
coconut plantations and agro-ecosystems. The viable
of agriculture bio-industry model is coconut-livestock
integration model. The development of coconut bioindustries plants in Majene district is still done
traditionally and only partially utilized, namely
processed copra, coconut oil and charcoal. The
coconut fiber and coconut water has not been used so
be agricultural waste. The results of the cost analysis
of copra processing in Lombong Timur village
provide a profit of Rp. 1,470/kg with R/C ratio is
about 0.25. The R/C ratio is low due to the limited
capacity of copra production and processing
technology that is still simple and therefore
contributes to the quality of copra produced.
The development of the coconut bio-industry is
still constrained on technology and product
diversification. There are any relationship between the
farmer and seller of copra, so farmers do not have the
bargaining power to determine the price of the
product. Pricing information and quality copra is
controlled by traders and wholesalers. Agribusiness
copra has a prospect to be expanded with more
modern processing so that the copra produced higher
quality.
It is recommended to created the marketing unit
in a groups, so that farmers have a bargaining position
to be able to determine the selling price of copra. It is

Total

735,000
1,470
0,25

need introduction the new processing technology and
diversification of coconut products as well as capital
support and equipment for processing.
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EMPOWERMENT OF MARGINAL LAND THROUGH ORGANIC
CULTIVATION OF SOYBEAN IN AGROFORESTRY
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Abstract
Plants require nitrogen which available in the form of nitrate and ammonium. Nitrate in macrospores of soil was
absorbed by plants more easily than ammonium. Therefore, organic cultivation in agroforestry system by
nitrobacteria fertilizer is very potential. The research aim is to find out the information about technology of
nitrobacteria fertilization on soybean cultivation in agroforestry system. The experiment used Randomized Block
Design with single factor, it was fertilization duration (no fertilizer as control, 4, 5, 6, and 7 weeks applies ones a
week). Each treatment replicated 3 times so there were 15 experiment units. The result of research showed that
Wilis variety of soybean was very potential in organic cultivation on agroforestry system based on teak and
banana standing crop, the application of nitrobacteria fertilizer increased soybean yield about 5.8-6.8 times
(comparing with control), 5 weeks fertilization duration was the optimum application that the yield obtain 1.27
ton ha-1.
Keywords: nitrogen-nitrobacter-soybean-agroforestry

1. Introduction
Organic cultivation is good agricultural
practices or environmental friendly agriculture. By
this way the foodstuffs relatively free from artificial or
industrial chemical such as inorganic pesticide or
fertilizer (organic food). The Organic food more
widely used because many human diseases stem from
unhealthy consumption patterns and food. Various
methods of cultivation of crops (Hairiah, 2003) to
maintain food security and food availability more
widely used, especially in crops of rice, corn, and
soybeans. Organic cultivation of crops either
obtaining quantitative or qualitative results because it
uses environmentally friendly fertilizer, among others,
biological fertilizers, compost, and liquid organic
fertilizer refers to sustainable agriculture and food
security (Utomo, 2010).
Conventional agricultural land has become
more limited due to the change of land functions rate,
so the agroforestry systems (AF) to be an alternative
as cultivated land and a land management
environment (Purnomo and Sitompul, 2005;
Budiastuti and Purnomo, 2012; Purnomo et al., 2013).
AF system can prevent soil degradation due to forest
exploitation (Mayrowani and Ashari, 2011) and
creates the healthy plants cultivation (Hairiah 2003).
Cultivation in AF systems requires a study to acquire
appropriate
technologies,
especially
soybean
cultivation. Indonesia is still importing soybeans more

than 2.0 million tons (Facino, 2012), because domestic
production is only 780 thousand tons (Ministry of
Agriculture, 2012) and soybean demand for
consumption in 2009 amounted to 2.25 million tons
(Facino, 2012). Soybean product (seeds) is useful in a
variety of processed materials(Erlina et al., 2009).
Among others material for tempeh, tofu, soy milk, and
animal feed.
Biotic fertilizer is a inoculants (a strain or
more) such as nitragin (Simanungkalit et al. 2006) or
several culture of Azospirilium brasiliense,
Azospirilium lipoferum, and Azospirilium amazonense
(Sutanto 2002), that serves to facilitate fixing of
nutrients or nutrient availability to plants. Litter as
compost material is relatively available in the forest
but in practice constrained by large quantities need
and the process is relatively long. Available N in
nitrate in dry land higher than in ammonium form.
Nitrobacteria asgram negative bacterium is able to
energy extract by nitrite oxidation to nitrate. High
available nitrate is expected to increase organic
soybean cultivation production. The experiment of
application of nitrobacteria on soybean cultivation in
AF system was to found of the accurate information
about: Wilis variety potency in Gunung Gajah AF
system, nitrobacteria application potency as
biofertilizer, and its application technology.
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2. Methods
The experiment was conducted between May
and August 2013 at Gunung Gajah village, Cawas
district, Klaten regency (7° 46´ 7.2″ S dan 110° 39´
34.5″ E, the elevation is 208 m asl., on litosol soil
type. Experiment design was Randomized Block
Design (RBD) single factor, Wilis variety fertilized by
nitrobacteria solution with application duration (0 as
control, 4, 5, 6, and 7 week, each week apply), each of
treatment replicated 3 (three) times.
The soil
experiment site and manure were analyzed before
implementation, about N, P, and K content, pH, and
organic matter (OM).
Soil tillage with hoe as deep as 20-30 cm, then
made terraced ridges 2.0 x 1.20 m as experimental
unit. Seed as planting material have 75% germination
percentage, planted 4 seeds per hole (the hole made by
drill) 20 x 20 cm plant spacing. The holes then
covering with manure fertilizer (5 ton ha-1 dose) as
basic fertilizer and as nitrobacteria stater. One week
later thinning plant was done leaving 2 plants per hole.
Crop maintenance such as weeding (every week,
manually), irrigation with watering can (every three
days if no rainfall), and pest control (every 2 weeks,
manually). Nitrobacteria fertilizer as a suspension
containing 50 ml pure culture of nitrite bacteria
diluted in 1.5 l aquadest. Nitrobacteria suspension is
used at dose of 208 l ha-1 watering the plant.
The experiment variables are: light condition
(with lux meter lutron 150-DX), soil character (oil
moisture with hygrometer Sauna, soil pH with KL-081
Electrometric 1:2.5 pH meter, available N with
Kjeldahl method, available P with Bray method,
available K, C organic, and Cation Exchange
Capacity/CEC), observation of plant growth by
destructive technique at 15, 30, and 45 days after
sowing about biomass (dry weight of plant after
drying at 110°C, 24 hours), leaf area (gravimetric
method), spesific leaf area (SLA), net assimilation rate
(NAR), and rate of growth (relative and absolute).
Observation at harvest such as number of root
nodules, number of pots (filled and empty), weight of
100 seeds, weight of seed perm plant, and harvest
index. Data was analyzed by analysis of variance
(anova) or F test 0.05, if significant continued by
Duncan Multiple Range Test/DMRT, correlation test,
and regression.
3. Results and Discussion
a. Soil Water Condition
The site of experiment is a conservation
forest (Cawas district, Klaten regency) with teak
(Tectona grandis) dominance standing crop 3 x 3
m tree spacing. Among the teak trees there are
several banana trees (Musa sp). Irrigation for this
area depends on rainfall which 1697.25 mm per

year that occurs between October and March. The
area hilly and valley, percentage slope is 25-30%,
organic matter 0.92% (very low), N, P, and K
content respectively 0.06% (low), 4 ppm (low),
and 0.04 me 100-1 g (low), so soil fertility is low
category. Soil type of the study sites belong to the
order Inceptisol, that is the soil in horizonization
development. Inceptisols soil developed from the
deposition of alluvium material (deposition of
clay, sand, and its mixture) from tertiary sediments
consisting of skis and the mica with relatively very
low fertility status (Sirappa and Susanto 2008).
b.

Light Interception and Crop Growth

Sun light that transmitted by banana and teak
canopy then received by soybean only 13.88%
from 49000 lux (6800 lux), while light interception
by soybean just only 30-60%. The plant age at 15,
30, 45 days, and harvest, the light interception
there are 35.8, 46.7, 37.12, and 36.04% from 6800
lux respectively (3580, 4670, 3712, and 3604 lux)
(those are very low). Light transmission by trees
canopy determines soybean growth that mean the
role of canopy is very important (Purnomo et al.,
2013). Based on correlation analysis between light
interception and age of plant also between light
interception and fertilization duration, r value is
very low (< 0.5). It indicates that the canopy
density and the age of plant is relatively
unchanged although the plants grow and
developed. At maximum growth (30 days after
sowing/DAS) soybean light interception only
46,72% (3900 lux), but soybean still able to
produce.
This similar with other researches
(Purnomo dan Sitompul 2006; Purnomo 2014)
light interception 50%, soybean still able to
produce too. Light interception reflects leaf area
which expressed in leaf area index (LAI). Light
interception as 50, 90, and 95% reflect that LAI
1.0, 3.3, and 4.3 (Sinclair and Gardner, 1998) and
LAI optimum of agriculture plant is 3-5 (Sitompul
dan Guritno, 1995).
So soy LAI maximum in this research is 1.3
reflect that plant growth under the optimum. The
analysis of regression showed that nitrobacteria
fertilization duration determines LAI follow the
linear model (R2 about 0.9, Figure 1A) mainly at
30 DAS. This mean the effectivity of fertilizer
occurs at growth phase is almost constant. Suharto
(2010) statement that optimum vegetative growth
phases of soybean is at 5 weeks DAS.
Other than leaf area, performance of leaf
expressed in specific leaf weight (SLW) that
reflects the leaf thick. Fertilization duration
determines the SLW in linear model (R2 about
0.9). Response LAI and SLW to fertilization
duration equal that mean longer fertilization
duration the leaf getting thinner but wider (Figure
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1A). Thin leaf resulted in low light interception
(high light transmitted from canopy) since light
penetrate the leaf. In this case light absorption by
chlorophyll is high, so photosynthesis effectively
is high, thus determining the biomass. Biomass
and fertilization duration follow the quadratic
model (R2 about 0.95), optimum at 5 weeks
fertilization duration. Theoretically the thick leaf
contains high chlorophyll and enzyme (Salisbury
and Ross, 1992; Taiz and Zieger, 2010). Another
possibility chlorophyll in thin leaf effectively
absorbed light so that efficient in photosynthesis
due to nitrobacteria fertilizer increase nitrate
available by nitrification (Starkenburg et al. 2005).
Biomass 4.5 g per clump almost similar with
Mardikasari et al. 2014 and Baity et al. 2014 (4.4
and 3.71 g respectively) at the same site, but very
lower than soybean in agroforestry system based
on teak and pines (8-14 g per clump) (Purnomo
and Sitompul, 2006), the difference is in light
interception by plant.
The increasing of biomass indicate that N
available in the soil by nitrification and rhyzobium
activity (reflected in number of nodules). In this
research number of nodules at 30 DAS lower than
at harvest (45 DAS) (16 and 23) indicate that the
synergy like above does not occur. Chemical
mechanism between nitrobacteria activity and
rhyzobium no direct relationship, so that
rhyzobium developed after plant growth decrease
as the indication of low role nodule in growth.

As a comparison in agroforestry based on teak
(Purnomo, 2014), there is no legume before effective
nodule number per plant jus 4.9 only).
c. Production Component and Production
Pod formation for Wilis variety in this
research very high, nitrobacteria fertilization
application 4 until 7 weeks determines increased of fill
pod formation 12 to > 100 (quadratic model, R2: 0.9),
optimum at about 6 week duration (Figure 1B).
Number of fill pod is 87 to 110 per hole higher than
Galunggung dan Grobogan variety that about 19-32
and 35-53 respectively (Mardikasari et al. 2014; Baity
et al. 2014). Number of empty pod relatively low just
17-23 only and lower than both varieties above.
Higher in number of pod generally lower in seed
quality (weight of 100 seeds) but here weight of 100
seeds about 8-10 g indicate that no seed quality
decrease (description number of 100 seed is 10 g). In
Probolinggo (East Java) Soybean yield quantity
determined by number of pod, weight of 100 seeds,
and number of seeds (Susanto and Adie, 2006). Role
of fertilization duration to weight of seed also follow
quadratic model (R2: 0.9), optimum at 5 week duration
obtain 5 g per hole (2 plants) equal with 1.27 ton ha-1
(plant spacing 20 x 20 cm). This indicate that the
soybean productivity in this research is high enough
(compare than the description 1.6 ton ha-1) and also
higher than Indonesian average soybean productivity
(1.0 ton ha-1).
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Figure 1. Relation of leaf area index (LAI), spesific leaf weight (SLW), and biomass
(A); bumber of filled and empty pot, and seed weight (B) with nitrobacter fertilizer duration
4. Conclusion
a. Wilis variety soybean high potentially organic
cultivation in agroforestry system based on
teak and banana standing crop.
b. The application of nitrobacteria fertilizer
increasing soybean yield 5.8-6.8 times
(compare than control) with optimum yield
(1.27 ton ha-1) obtained by 5 weeks application
duration.
c. Nitrobacteria fertilizer concentration 50 ml/1.5
l water (v/v) dose 208 l ha-1applied by pouring
with watering can.
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Abstract
The damage of sustainability germ plasm of orchids caused by deforestation and degradation forest, it
need to be done handling seriously in order to preserve the nature and stability of forest ecosystem, technique
multiplication orchids through of multiplication in-vitro particularly through somatic embriogenesis is one of the
effective and efficient way because it could produce plants more and in a relatively short time. The purpose of
this research was to get a multiplication of orchids through somatic embriogenesis using combination of medium
and hormone most appropriate to multiplication. Explants sources from the young leaves of Phalaenopsis planlet
by using combination medium and Hormone, medium used is ½MS( Murashige and Skoog), VW(Vacint and
Went), and NP(New Phalaenophsis), As well as a hormone use is Thidiazuron ( TDZ ) by the different
concentration in each medium 0, 1 , 2 , 3 , and 4.5 ppm. The results show that combination medium have
leverage of diverse by inducing an embryo somatic directly or indirectly. Best treatment shows a combination of
medium NP and 3 ppm TDZ can produce embryosomatic directly and indirectly in time ± 27 days and induces ±
4 embryo with the percentage of the induction is 100 percent.
Keywords: germ plasm, in-vitro, somatic embryogenesis, medium, thidiazuron
1. Introduction
Indonesia is one of the countries that rich in
natural resources and rich in germ plasm especially
orchidaceous plants where around two thrid of germ
plasm orchids be in indonesia especially kalimantan,
sumatra and papua [1]. But as long as time passes
germ plasm woodland orchid of being damage as a
result of these degradation forest and deforestation as
exploitation forest and change the area to land
industry . those are need for handling seriously to keep
the preservation natural resources and stability of
forest ecosystem.
One direction in repair the environmental
sustainability by means of plant propagation main
orchids which each time increase the discharged
especially germ plasm orchids .Plant propagation by
in-vitro particularly through somatic embryogenesis is
one of the effective and efficient way in plant
propagation because it can produce plants more and
relatively short time.

One of technique in vitro that can be used to
multiplicate quality seeds in large amount is
Embryogenesis Somatic [2]. [3] Embriogenesis
somatic is a process the development of the somatic
cells ( either haploid diploid and establish a new
plants by stages of embryonic development specific
without going through the fusion of gametes. [4]
somatic embryogenesis can occur directly and
indirectly. Somatic embryogenesis directly happened
directly at a discounted explant without going through
the fusion of gametes and occurring on explant that is
still young and regenerate it form roots and shoots [5].
Indirect Somatic Embryogenesis in the process of
development of the embryo through it was reflected
from a callus derived from the root , the stalk of a leaf
, sprigs of flowers , leaves , the stem , or embryo
which the zygote form a callus embriogenik [6]. [7]
[8] direct embriogenesis it requires shorter to produce
plantlet and the possibility of deviation due to
somaklonal
variation
less
than
indirect
embriogenesis. The medium and hormone was one of
the very influential for the success of somatic
embryogenesis . a half concentration of Medium MS
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by a combination hormone single tdz were given good
in some research conducted [9] [10] [11] . Medium
NP is one of the medium appropriate enough for
orchidaceous plants especially in orchids phalaenopsis
[12] .And medium VW be a pleasant commonly used
for the medium for orchids planting in general .With
the combination of hormone TDZ and some medium
is expected to obtained production embriosomatik
orchid with a short time relatively and more many.
2. Methods
This study was done at Tissue Culture
Laboratory of Agronomy, Agricultural Faculty,
University of Jember from January 2016 until August
2016. Tool were used for this experiment such as:
covering a set of equipment tissue culture, like a bottle
culture , plastic wrap , petridish , scalpel , tweezers ,
handsprayer , a measuring glass , a beaker glass, pipet,
a spatula, weight , a shaker , an oven, autoclave,
laminair air flow, etc. And in the materials used in this
research include planting material derived from
explant the leaves of an orchid phalaenopsis sp
plantlet .
As for medium used in this experiment is
medium solid ½ Murashige and Skoog (MS) , New
Phalaenopsis (NP) , Vacint and Went (VW), Coconut
water, plant growth regulator like Thidiazuron (TDZ),
solid gell , aquades , alcohol 96% and 70%, spiritus
.This experiment composed of some combination
medium and hormone thidiazuron that is repeated 3
times. Consisting of 13 treatment combination of them
;
M1 = 1/2 MS
M2 = 1/2 MS + TDZ 1.5 ppm
M3 = 1/2 MS + TDZ 3 ppm

M4 = 1/2 MS + TDZ 4.5 ppm
V1 = Vw + AK15%
V2 = Vw + AK15% + TDZ 1 ppm
V3 = Vw + AK15% + TDZ 2 ppm
V4 = Vw + AK15% + TDZ 3 ppm
N1 = NP
N2 = NP + TDZ 1 ppm
N3 = NP + TDZ 2 ppm
N4 = NP + TDZ 3 ppm
N5 = NP + TDZ 4.5 ppm
A source of explant derived from the leaves of
an orchid. in vitro , Small in the seedlings growing in
vitro the which has been growing number of leaves 3
to 5 and the number of 2-4 roots .Explant leaves on
each described orchid varieties cut along 1 cm in
laminair water flow .Explant were sterilized by
soaking into a solution klorox 5 % during �� 3
minutes and memindahnya into a solution of
betadhine �� between three and five minutes it 's
then washed with aquades sterile , and laid it in paper
strain and planted .All explant who have been planted
in a medium placed a rack incubation period is
complete with light 3000 lux to stimulate somatic
embriogenesis induction
3. Result And Discussion
The research results show that combination
medium and hormone tdz have an influence various to
explant planted , there are explant growing the embryo
directly , there are also grow through phase a callus or
indirect there are also that experienced them. (Table1).
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Tabel 1. The Effect of Combination Medium and TDZ to Number of Embryo Somatic, Percentage of
Induction, and the Induction Way.

In line to those performed meynarti, dkk , 2013 ,
that in explant leaves coffee with treatment at the
same medium and same hormone but different
concentration can induce somatic embryogenesis
either directly or indirectly.
As of many things that influence on the SE
induction, one of them is concentration hormone,
because hormone in concentration in very small can
regulate the direction of growth of explant, in addition
by concentration of the hormone and medium who
have same as N4 , M4, V1 and V3 Induces
embriosomatic either direct or indirect embryosomatic
it is suspected that this for the ability any tissue of
different to through embriogenesis and it’s depend on
the genotype factor and the capability of every explant
in responding to the growing regulator different so it
produce a different response.
The Factor of combination medium and TDZ
also had an influence on the percentage appear
whereabouts of Embryosomatic shown in Table 1 .
High Persentage of Embryosomatic found in treatment
V3 and N4 show that from all the medium grown the
percentage growing reached 100 % produce
Embryosomatic through the direct and indirect

although no given in hormone auxin, and hormone
Tdz among cytokinin expected the induction a callus
in explant believed to be due to auxin endogenous that
was found in explants.
In tissue culture cytokinin has two an important
role, namely stimulate morfogenesis explant and
stimulate the formation of the embryo somatic and
young shoots [13]. And in treatment V4 and N1 no the
Embryosomatic it is suspected that this hormone
endogenous and exogenous that is at explant not
enough capable of to induce Embryosomatic .The
number of of the embryo resulting in each treatment
also different and that the more the embryo that
appears will also produce will plants the more because
in somatic embryo genesis can produce many embryo
and every embryo can produce a single crop similar to
its parent.
Time speed factor the induction of the embryo
and a callus also one factor showing the success of
induction Embryosomatic. the early Embryosomatic
appear the more quickly producing plants , seen in
Figure 1, In explant that appears indirectly treatment
M4 only took 25 days to form a callus and treatment
V1 and V3 , and N4 need about a month.
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Figure 1. Chart for The effect of combination Medium and TDZ to callus induction time
M4 treatment is the most suiTable in it induces
a callus embriogenik because treatment this is the fast
compared with other treatment .Namely by medium
uses ½ MS plus with 4.5 ppm Tdz can induce an
embriogenic callus in time 25 days.
The induction of the without going through
phase a callus of course are more expected . [7][8]

Embriogenesis directly it requires shorter to produce
plantlet and the possibility of deviation due to
variation
somaklonal
less
than
indirect
embriogenesis. Based on Figure 2. Can be seen that
there are treatment that induces direct embryosomatic.

Figure 2. Chart for The effect of combination Medium and TDZ to Embryo Somatic Induction time
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The results of observations on Time explant
appear the embryo somatic .Figure 2 shows that the
embryo somatic were inducted on some treatment
Exceptly on N3 , N1 , and V4. in M1 and V1
(control) also can induce the embryo somatic this
shows that hormone endogenous plants is in explant
can play role in induction the embryo somatic ,
except in treatment N1 does not appear the the
embryo somatic and a callus .The faster formed the
embryo show that better treatment given .Treatment
N4 show treatment combination hormone and
medium who have leverage the average the fastest
for induction the embryo globular to the time 27
days after growing season ( Figure 1 ) with
presentage of growing 100 % ( Tabel. 1 ) .In
combination medium MS and TDZ need 31-60 day
but with the percentage the emergence of who
relatively small the average 33.33 %.
Treatment N4 ( NP + 3 ppm TDZ ) is the best
treatment in time the induction of the embryo
somatic that on average need 27 days to induce the
embryo somatic, besides medium NP is specialized
to orchids phalaenophsis medium, concentration
thidiazuron 3 ppm also is a concentration of steady.
By concentration of the TDZ the same in 3 medium
used medium NP was perfectly to mutiplcate
through somatic embryogenesis in induction
presentage also well in N4 treatment.
The effect of Thidiazuron also have role to
induce embryosomatic, Thidiazuron is a phenylurea
and included in cytokinin [14]. Thidiazuron can
inducted embryosomatic to many kind of plant

especially in orchid like Phalaenopsis amabilis var
Formosa [9], Geranium [15], Oncidium [16], dan
Dendrobium [17]. [9] Medium ½ MS with added
0.1; 1; and 3 ppm tdz can induce somatic
embryogenesis explant leaves phalaenopsis amabilis
var.Formosa.In orchids kind of Dendrobium, TDZ
also capable of inducing somatic embryogenesis
explant leaves. Hormone TDZ reported
have
efectively higher to induces somatic embryogenesis
compared with hormone Cytokinin kind of BA.15
the provision of TDZ in medium induces somatic
embriogenesis better from granting treasures that
combined with IAA. TDZ can replace the roles of
Auxin and Cytokinin to induces somatic
embriogenesis.It has been proven that the
application of thidiazuron induces the establishment
of a callus and somatic embriogenesis on various
plants widely cultivated for tissue culture [14].
In this research, thidiazuron capable of
inducing somatic embriogenesis explant leaves
phalaenopsis sp and the results are quite different
not real with the results of induction combination
NAA and TDZ. [14], Although structure
Thidiazuron is different from Auxin and Cytokinin ,
Thidiazuron having the nature of a unique because
imitate Auxin and Cytokinin on the growth of and
differentiation in explant tissue culture .Mechanism
work action Thidiazuron still unknown .Most likely ,
Thidiazuron acting through modulation substance
regulator growing endogenous , either direct or a
result of stress caused .Another possibility is a
modification of in to the cell membrane , levels of
energy , absorption nutrition and assimilation.

Figure 3. Indirect somatic embrio genesis .3a). Pro Embryo callus inducted from the explant, b).
embryogenic callus that form Globular stage.
A callus appear on the surface of explant
wounded cover injured areas and then a callus
originally friable changed into compact callus and

greenish yellow color and more dense and gleam
and a callus was a callus embriogenic potential to
form stage embryosomatic and can be a plant .
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Figure 4. Direct somatic embryogenesis (in N4 Treatment (NP +3 ppm TDZ)), 4a). Embryo with
globular stage 4b). globular embryo that changed to Scutelar stage, 4c). embryo with Coleoptilar
stage, 4d). embryo that form Shoot and leaves.
Direct the embryo somatic appear also in
body parts explant injured by direct form the embryo
globular ( Figure 4.a ) , the embryo globular
undifferentiated by forming of internal organs such
as skutelum of crested so phase it is called phase
skutelar ( Figure 4b ) , growth skutelum formed and
elongated so it appeared primordia leaves indicates
that have come at phase coleoptilar ( Figure 4c ) ,
and from primordial leaves the growing organs
leaves forming shoots ( Figure 4d ).
4. Conclusion
Based on research results can be concluded
that there is a combination of medium influence and
thidiazuron against somatic embriogenesis orchids
phalaenopsis sp .Somatic embryos formed is directly
and indirectly .Combination treatment N4 ( NP + 3
ppm TDZ ) is a combination that optimal for
induction the formation of the embryo somatic
directly
References
[1] Assagaf, M. H.. 1001 Spesies Anggrek yang
dapat Berbunga di Indonesia. Jakarta:. 2012,
p.13.
[2] Purnamaningsih, R.. Buletin AgroBio. : 51/58
(2002) 52.
[3]

William, E.G. dan Maheswara.
Botanici.443/462 (1986) 57.

Annales

[4] Wiendi, N.M.A., Wattimena, G.A., dan L.W.
Gunawan.
Perbanyakan
Tanaman.
Bioteknologi Tanaman I. PAU IPB. Bogor.
1991.
[5] George, E. F., dan P. D. Sherrington. Handbook
and Directory of Commercial Laboratories.
Plant Propagation by Tissue Culture.
Exegenetic. Limited. England. 1984.

[6]

Chawla, H. S. Introduction to Plant
Biotechnology.Science Publishers Inc. USA.
2000.

[7] Dublin, Px. Embryogenesis Somatique Directe
Sur Fragments de Feuilles de. 1981.
[8] Ramos, L.C.S., Yokoo, E.Y., dan W.
Goncalves. Cafe Cacao The Journal. 237/242.
(1993) 4.
[9] Chen, J. T., dan Chang, W. C.. Biologia
Plantarum, 169/173 (2006) 50
[10] Kanjana Juntada, Sudawadee Taboonmee,
Pimjai Meetum, Sirinnapa Poomjae and Pantipa
Na Chiangmai.Silpakorn U Science & Tech J.,
(2015) 9.
[11] Juliana L.S. M, Giulio , Beatriz. Plant Cell Tiss
Organ Cult. 1/6 (2010) 3.
[12] Utami, E. S. W., Issirep, S., Taryono, dan
Endang, S. Berkala Penelitian Hayati, 33/38
(2007) 13.
[13] Hopkins, William. Introduction to Plant
Physiology 2nd ed. USA: John Willey & Sons,
Inc. 1999.
[14] Bakulev, Vasily and Dehaen, Wim.
The
Chemistry of 1,2,3-Thiadiazoles. USA: John
Wiley& Sons, INC. 2004.
[15] Visser, C., Javed, A.Q., Ravinder, G., and
Praveen, K.S. Plant Physiol,: 1704/1707 (1992)
99.
[16] Chen, J. T., and Chang, W. C. Plant Growth
Regulator.229-232 (2001) 34.
[17] Chung, H.H., Chen J.T, Chang, W.C. .
Biology, 765-769 (2005) 41.

Page | 101

PROCEEDINGS
The 2nd International Rainforest Conference - Climate Change Mitigation Through Sustainable
Rainforest Farming and Community-Based Livelihood. Surakarta, 6-7 October 2016.

MEDICINAL PLANTS PRODUCTION PRACTICED BY FARMERS IN
KARANGANYAR, CENTRAL JAVA
Hadiwiyono1, Hery Widiyanto1, Susilo H. Poromarto1, Bambang Pujiasmanto1, Samanhudi1,
Agus Suryono2, Francisca Indarsiani2
1

Faculty of Agriculture, UniversitasSebelasMaret (UNS) Jl. Ir. Sutami 36A Kentingan, Surakarta Central Jawa,
Indonesia Phone/Fax: +620271637457
2

Indonesian Rainforest Foundation, Indonesia

Abstract
Karanganyar is one of the districts of Central Java province. Most area of the districts are dry lands. Some
importantcommodity at the area produced on dry lands are some medicinal plants. This paper reports, how the
farmers practice to produce medicinal plants. A mount of 135 lands of medicinal plant production from 5 subdistricts, Jumantono, Jumapolo, Jatipuro, Kerjo, and Ngargoyoso, had been inspected. The results showed that
90% of lands were grown medicinal plantnontechnically and the remained 10% were done semi technically. The
farmers didn’t use both chemical fertilizers and pesticides. The farmers just used organic manureor with no
fertilizing. All of the plants were planted in mix cropping with perennial plants such as teak, albizia, mahogoni,
durian, rambutan, and banana. For watering system of the lands were depended on rainy irrigation.
Keywords: organic land, dry land, fertilizer, pesticide

1.

Introduction

The change of healthy life paradigm from
curative to preventive has promoted medicinal plant to
be a prospective and economical valuecommodity.
Development of medicinal plant including from
production,
distribution,
post
harvesting,
manufacture, until marketing is apromising industrial
commodity. Empirically, medicinal plant has not just
been used as material helping recovering the variety
of diseases but also promoted body stamina. In
addition as medicinal material, theplant is also used
as additional material in functional food, drink, and
spices with specific flavor (Katno and Pramono 2016).
Paradigm change and healthy life style are not just
needed by weak economic and Indonesian society but
also by strong economic, global or modern society.
This case is showed by increasingexport quantity of
medicinal plant commodity both in row and finished
product form. By coincident with the trend of “back to
natureconcept” of global society, based on the facts
shows that export quantity and countries target
increasegraduallyfrom year to year.Hong Kong is one
the important country target for export of medicinal
plant products because of the highest export value at
750 ton followed by Germany reaching 155 ton per
year. The other important country targets are
Singapore, United of Emirate Arabs, Morocco,
Algeria, Tunisia, USA, Dutch, Brazil, German,
Belgium. Taiwan, Japan, South Korea Selatan, and
Malaysia (Anonymous 2013, Fathoni 2015).

Indonesia is the country having over 80% of
medicinal plant growing in the world. Amongof
28.000 species of existent plants, over 1000 species
has been used as medicinal plant (Anonymous, 2013).
A mount of the species has been cultivated well by the
farmers. Karanganyar districtis one of the Central Java
territories. Most area in the district are dry land where
some medicinal plants are always cultivated by the
local farmers. This paper would like to report the
production practices of medicinal plants done by the
farmers in Karanganyar.

2. Research method
This research was conducted in 5 sub-districts
Karanganyar district. The sub-districts were
Jumantono, Jumapolo, Jatipuro, Kerjo, and
Ngargoyoso. It was done by survey to a mount of
lands where the medicinal plants were grown. Taking
the data was done by visiting the lands directly
accompanied by the land owners bythen a variety of
questions were asked to the farmers related to their
growing practices. The questions were consisted of
species of plant, cropping system, technical practices,
fertilizing, irrigation, and mixed plants.
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3.

land under some perennial plants. The perennial
plants grown together with the medicinal plant were
“jati” or teak Tectonagrandis, “sengon” or albazia
(Albiziachinensis),
“mahoni”
or
mahagoni
(SwieteniaMahagoni), “durian” Duriozibethinus,
banana
(Musa
spp.)
,
and
“rambutan”
Nepheliumlappaceu. Teak however was the most
frequent as perennial tree growing on the lands. The
farmers explained that teak is the tree having
resistance to water stress, easy to grow, unneeded
special skill to cultivate it.

Results and discussion

A mount of 135 lands possessed by 90 farmers
from 5 sub-districts in Karanganyar district, Central
Java Province had been observed. The results of the
observation are presented in Table 1. The results
showed that the species of medicinal plant grown by
the local farmers, were “jaheemprit” or ginger
(Zingiberofficinale), “kunyit” turmeric (Curcuma
longa)and “kunirputih”(Curcumazedoaria). Turmeric
was the most frequent than those ginger and curcuma.
The three medicinal plants were most frequently
grown by the farmers in mix cropping in the same

Table 1. Land condition and production practices done by the formers in Karanganyar
NO

1.

2.

3.

4.

5.

6.

7.

8.

VARIABLES

Medicinal Plant Species

Cropping system

Culture Practices

Fertilizing

Pesticide application

Perennial Plant

Irrigation

Shading Intensity

CRITERIA

DATA (%)

Ginger

80,00

Turmeric

96,67

Curcuma

63,33

Monoculture

10,00

Intercropping

0,00

Mix cropping/Multiple Copping

90,00

Non Technical

90,00

Semi Technical

10,00

Technical

0,00

Inorganic

0,00

Organic

10,00

Inorganic and organic

0,00

Insecticide

0,00

Fungicides

0,00

Bactericide

0,00

Others

0,00

Teak

80,00

Albazia

60,00

Mahagoni

20,00

Banana

26,67

Durian

16,67

Rambutan

20,00

Rainy irrigation

100

Non Technical

0,00

Technical

0,00

Upper 50%

0,00

Under 50%

100

The medecinal plants were not grown
intensively. Possibly this case is cause by medicinal
plant farming is not as a mjor livlihood. The

culturetechniques practiced by the farmer weredone
on dry lands using very simple ways, with no layout
of the mixed plant between the species and some
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farmers did with no regular space. No farmer used
organic fertilizer and just some farmers used organic
fertilizer that wascommonly applied with low
dosage or under recommended dosage. No farmer
uses any pesticide to control pest and disease.
Based on the observation done by authors,
actually leaf spot caused by Phylosticta sp. is the
important disease of ginger. The farmers however do
not do anything for control the disease including the
use of pesticide. Because of the farmers has never
applied inorganic fertilizer and pesticide on their
medicinal plant, it makes the lands to be relatively
free from agricultural pollutants. The evidences of
all lands where the medicinal plants grown, are
potential to be certified as organic land based on
standardoperationalprocedure LACON International
(Issac 2015a, Issac 2015b).
No technical irrigation was practice by the
medicinal plant farmers in Karanganyarso for its
planting are just done in rainy season. By the
otherstatement that all of the lands were irrigated by
using rainy water. It was due to by no infrastructure
supporting for thetechnical irrigation.Non-technical
irrigation can cause high risk to insufficient water
for growing the plants when it occursin very short
and low rainy season or long dry season because
commonlyZingiberaceae are not so resistant to water
stress (Anonymous 2013, Rahardjo, 2015). Water is
very important for any plants because more 80% of
plants are consisted of water.Photosynthesis will not
occur with nowater. It is mean that plant cannot
produce energy for its life. Ai (2011) reported that
ginger growing in insufficient light produced low
chlorophyll whereasBhosale and Shinde (2011)
added that water stress on ginger could decrease
quantity of chlorophyll and proline content.
Because of mix roping system with
perennial plant, all of medicinal plants were grown
by shading. The shading intensity was over 50% on
all of medicinal plants. It was possible that the
shading was to be an important factor causing the
low of yield of medicinal plants. Ginger is tolerant
to shading, for growing well the plant howeverit is
not over 50% (Hasanah1993, Inoriahet al.2002,
PamujiandSoleh 2010).Whereas turmeric will grow
well under a littleshading(Anonymous 2015,
Diputra, 211, Kartasapoetra, 1992), and curcuma at
not over 30% (Rahardjo andRostiana, 2009).

4. Conclusions
Most medicinal plants in Karanganyar Central
Java were not produced technically. Extension
programs for the developmentare important for the
farmers so medicinal plants are not just as the filler
plants on empty lands but the plants are as hopeful
and valuable commodities. By which medicinal
plants production can be promisinglivelihood for the
farmers.
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THE INFLUENCE OF SHADING INTENSITY AND FOLIAR
FERTILIZER CONCENTRATION ON GROWTH AND YIELD OF
KONJAC (AMORPHOPHALLUS ONCOPHYLLUS)
Dwi Harjoko, AT Sakya dan H Widijanto
Agrotechnology Departement, Agriculture Faculty, Sebelas Maret University

ABSTRACT
This research aims to get shade intensity and the concentration of foliar fertilizer that will enhance the growth
and yield of Konjac. This research was conducted in December 2011 until April 2012 at the screen house
Faculty of Agriculture, Sebelas Maret University Surakarta. This study consist of two factor arranged in a
split plot design. The first factor was the intensity of the shade as a main plot and the second factor was
concentration of foliar fertilizer as a sub plot. There were four level of shading 25%, 65%, 75% and four
level of concentration foliar fertilizer 0, 1, 2.5, and 3.5 mS cm-1. The data analysis used F test level of 5% and
will be continued with Duncan Multiple Range Test. The research variables include plant height, leaf
number, leaf area, chlorophyll, weights, and weight of the roots. Research shows that shading with an
intensity of 25%, 65%, 75% and complete foliar fertilizer with concentration of 0, 1, 2.5, and 3.5 mS cm-1
simultaneously have not been able to increase growth and yield of konjac. The intensity of the shade 75%
could increase plant height, leaf number and leaf area of Konjac. The intensity of the shade 65% increase
chlorophyll content, while the intensity of the shade 25% support the weight of tuber and root weight. Foliar
fertilizer with a concentration of 2.5 mS cm-1 is able to increase plant height, leaf number and leaf area of
Konjac.
Keyword: shade intensity, foliar fertilizer, Konjac (Amorphophallus oncophyllus)

1. Introduction
Amarphopallus oncophyllus known as Porang
or Konjac is a kind of tuber plants which have the
potential and prospects for development in
Indonesia. Konjac is also one of the plants that can
be used as an alternative non-rice food-based on
local resources. Despite the fact, Konjac has long
been used as a local staple food in many countries
such as the Philippines, Java, Indonesia, Sumatra,
Malaysia, Bangladesh, India, China and south
eastern Asian countries [1]. Besides, being easily is
obtained, konjac also able to produce high enough
carbohydrates and glucomannan. Glucomannan is a
polysaccharide composed of glucose and mannose
that is multifunctional, can be used as a staple food,
a wide variety of industrial, laboratory chemicals,
and pharmacy euticals [2].
Although the cultivation of bulbs porang
believed to increase the living standards of citizens
in forest edges are considered to have low levels of
well-being, however, not many people who cultivate
konjac. Until now the cultivation of konjac has not
been practiced fully and is usually planted under
forest stands (protected forests and forest
communities) as an agroforestry. In order to increase
productivity of konjac in agroforestry needed a

research. Growth, in addition to requiring proper
fertilization was also influenced by environmental
factors, such as light intensity, temperature and
humidity are high. To reduce the intensity of light,
high temperatures and increasing humidity, then one
cultivation can be done is by using shade.
This study aims to understand the interaction
between the intensity of the shade and the
concentration of foliar fertilizers on growth and
yield of konjac, to get the right shading intensity and
to get the proper concentration of foliar fertilizer to
improve growth and yield of konjac.

2. Methods
The experiment was conducted in December
2011 until April 2012 held in screen house, Faculty
of Agriculture, Sebelas Maret University Surakarta.
The materials used in the study include: plant bulbs
porang (ready for planting), growing media, foliar
fertilizer (nutrient solution AB mix), fungicide
(Dithane). The research tool used in the study
include: polybag size 40 cm x 40 cm, scales, digital
cameras, knives, labels, paranet 75%, 65%, 25%, EC
meter, klorofilmeter, luxmeter, milling machines
soil, microscopes, glue PVC.
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This study arranged as split plot design
consisted of two treatment factors with three
replications. The first factor was the intensity of the
shade, which consists of three levels, namely the
intensity of the shade 75%, 65% and 25%. The
second factor was concentration of foliar fertilizer
consisting of four levels, namely 0, 1, 2.5, and 3.5
mS cm-1. The observations variable were plant
height, leaf number, leaf area, chlorophyll, tuber
weight and root weight. Data were analyzed using
Fisher's level of 5% and if there is a significant
difference will be followed by Duncan's Multiple
Range Test.

3. Results and discussion
a. Plant height
Analysis of variance of the plant height showed
that there is no interaction between the shading
intensity and a concentration of foliar fertilizer,
shading give a significant diffeences, whereas the

concentration of foliar fertilizer had no significant
effect. Table 1 demostrates that concentration of
foliar fertilizer 2,5 mS cm-1 give the highest plant
different significantly with the other concentration.
Plant height of konjac plants with shade
intensity 75% showed the highest with the average
of 64.63 cm, followed by shading 65% which had an
average of 55.28 cm and the lowest was 41.28 cm at
an shading intensity of 25%. In the shading intensity
of 25% given the lowest plant height, due to the high
rate of photosynthesis is too high so inhibit
translocation of photosynthesis in accelerating the
rate of CO2 fixation in synthesizing carbohydrates.
Therefore auxin activity decreased so konjac grow
shorter and smaller. The high growth of konjac is
marked by the growth of shoots at 2 weeks after
transplanting, then appeared petiole considered as a
stem of konjac porang at 3 weeks after transplanting.
The research is in line with the research on tumeric
[3] and on rice [4] who reported that the plant can
grow can grow well with partial shading.

Table 1. Plant height (cm) of Konjac
Concentration of foliar fertilizer (mS cm-1)
Shading intensity
0
1
2,5
3,5
75%
65%
25%

63,90
56,53
39,56

Mean

53,32pq

63,22
49,59
39,28

73,76
60,23
43,89

50,70p

59,29q

Mean
57,65
54,79
42,41

51,62p

64,63a
55,28b
41,28c
(-)

Note: the number of the same letter followed on the same line or column showed no significant difference in
DMRT 5%; (-) = There are no interaction

b. Number of leaves

c.

The results of analysis of variance showed that
there is no interaction between the intensity of the
shade and the concentration of foliar fertilizers on
the number of leaves, there is no significant effect
of shading intensity but there is a sifgnificant
effect of concentration foliar fertilizer. Table 2
shows that the concentration of foliar fertilizer on
the number of leaves shows the control treatment
(0 mS cm-1) was not significantly different from
the concentration of foliar fertilizer 1 and 3.5 mS
cm-1, but significantly different from the fertilizer
leaves 2.5 mS cm-1.
The least number of leaves on the intensity of
shading 25% due to the intensity of the light that is
too high will affect the rate of asimilate
translocation and lead to CO2 fixation rate is very
fast
and
there
was
an
increase
photorespiration.Increasing
photorespiration
causing the growth and yield of konjac less than
optimal. The too high of light intensity inhibit the
formation of konjac leaves.

Leaf area

The analysis of variance showed that there is no
interaction between the intensity of the shade and the
concentration of foliar fertilizer on leaf area . The
intensity of the shade effect significantly while the
concentration of foliar fertilizer had no significant
effect. Table 3.
The highest leaf area is in the shade of 75% of
2221.4 cm2, and not different significantly with leaf
area on shade 65%, but both of leaf area in those
shading were different significantly with the shading
intensity of 25% of the which is the narrowest leaf area
of 962.14 cm2.
Improving leaf area, basically a form of
adaptability of plants in overcoming stress shade. This
is consistent with the statement that high light intensity
in the shade 25% produce a thicker leaves with hard
texture, epidermis layers and the space between cells
are narrow, on the contrary the plants that receive low
light intensity produces wider leaves with cuticle layer
more compact and the cell walls are thinner with finer
leaf texture [5].
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Table 2. Number of leaves at 12 week aftter transplanting
Concentration foliar fertilizer (mS cm-1)
Mean

Shading intensity

0

1

1,5

2,5

75
65
25

35,33
40,00
24,66

37,00
33,33
27,66

53,66
41,33
32,00

34,33
36,33
29,66

40,08 a
37,75 a
28,50 a

Mean

33,33p

32,66p

42,33q

33,44p

(-)

Note: the number of the same letter followed on the same line or column showed no significant
difference in DMRT 5%; (-) = There are no interaction
.
Table 3. Leaf area of Konjac (cm2) at 12 week after transplanting
Concentration foliar fertilizer (mS cm-1)
Shading intensity

0

1

2,5

3,5

Mean

75%
65%
25%

1714,26
1728,57
674,38

2257,13
1445,71
1114,28

2914,28
2034,28
1125,71

1999,99
1834,28
934,29

2221,41a
1760,71a
962,16 b

Mean

1372,40p

1605,70p

2024,75p

1589,52p

(-)

Note: the number of the same letter followed on the same line or column showed no significant
difference in DMRT 5%; (-) = There are no interaction

d. Chlorophyll content
Based on the results of analysis of variance,
there is no interaction between the intensity of the
shade and the concentration of foliar fertilizers on
chlorophyll
content,
shade
intensity
effect
Significantly, while the concentration of foliar
fertilizer had no significant effect. Table 4 shows the
content of chlorophyll in the shade intensity of 75%,
65% and 25% were significantly different. The highest
content of chlorophyll present in the leaves on shading
65%, Followed by the content of chlorophyll in the
shading intensity of 25% and the least of chlorophyll
content is in leaf with shading intensity 75%. This is
similar to researcher who reported that shading
increase content of chlorophyll and resulting in larger
grapefruits [6].
Basically, pigment produced in leaves is an
adaptation of leaves so that can absorb light more
effectively [7]. The leaves on the shading intensity
75% has total protein stroma fewer so the fewer
electron transport protein in thylakoids. Automatically
generate fewer pigment and light absoption is less
effective. The higher chlorophyll content of leaves
caused a higher rate of photosynthesis and higher
yield in rice plant [8].
Table 4 also shows the concentration of foliar
fertilizer with 0, 1, 2.5 and 3.5 mS cm-1 showed no
significant difference. Chlorophyll content in controls
(0 mS cm-1) and the concentration of foliar fertilizer 1

mS cm-1 were not significantly different. This
indicates the nutrients in the soil have been sufficient
for the plant, so it does not need the addition of foliar
fertilizers.

e. Tuber weight
Based on analysis of variance there is no
interaction between the intensity of the shade and the
concentration of foliar fertilizers on tuber weight, but
the intensity of the shade and the concentration of
foliar fertilizers different significantly.
Table 6 shows the heaviest weights found on the
intensity of the shade 25% of 516.92 g, while the
intensity of the shade 65% had average weights of
470.92 g and the lowest are in the shade intensity of
75% of 330.00 g. The greater the solar energy
captured by plants, the greater the crop production in
the form of tuber obtained. Improving the yield in the
form of tuber production is a result of photosynthesis.
The photosynthesis maximum occurs in koncac is in
the stand with the intensity of the shade 30%
compared with the konjac on stand ‘sengon’ with the
intensity of the shade 80% [9]. Because the light
intensity is greater, causing the growth of tubers on
stand-intensity shade 30% more faster than the growth
of the tuber on the stand with shade intensity 80%.
The earlier results in pot trials showed that providing
50% shade increase corm yield of 66% [10], and also
usage of 50% shade increased the production of
konjac by 20% [11].
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Plants growing under a full light intensity up
high on the shading intensity 25% will produce larger
roots, because high light intensity with increasing
temperatures cause konjac plant require more soil
water so that the mechanism of hydration and water
absorption is greater on shading intensity 25%
compared to shading intensity 65% and 75%. The
increasing shading will change the proportion of
biomass and lots allocated to the root [12].

f. Root weight

Results of analysis of variance of root weight
indicates that there is no interaction between the
shading intensity and concentration of foliar fertilizer,
shading intensity significantly affected root weight,
whereas the concentration of foliar fertilizer has not
effect on root weight. Table 6 demostrates that the
heaviest root shown in the shading intensity 25% of
127.98 g, different significantly from the root weight
at the shade intensity of 65% and 75% were 66.64 g
and 31.69 g, respectively.
.
Table 4. Chlorophyll content of Konjac at 6-15 week after transplanting
Concentration foliar fertilizer (mS cm-1)
Shading intensity

0

1

2,5

3,5

Mean

75%
65%
25%

35,67
48,42
47,26

32,17
51,83
43,94

36,96
46,76
42,46

33,46
49,99
43,16

34,56a
48,42b
44,21c

Mean

43,78p

42,64p

42,06p

42,20p

(-)

Note: the number of the same letter followed on the same line or column showed no significant
difference in DMRT 5%; (-) = There are no interaction
Table 5. Tuber weight of Konjac
Concentration foliar fertilizer (mS cm-1)
Shading intensity

0

1

2,5

3,5

75%
65%
25%

358,66
447,33
556,33

228,66
383,66
427,66

308,33
542,66
630,33

306,66
415,66
581,00

Mean
330,00a
470,92b
516,92b

Mean
454,11p
337,22q
490,00p
475,78p
(-)
Note: the number of the same letter followed on the same line or column showed no significant
difference in DMRT 5%; (-) = There are no interaction
Table 6. Root weight of konjac (g)
Concentration foliar fertilizer (mS cm-1)
Shading intensity

0

1

2,5

3,5

Mean

75%
65%
25%

33,83
71,58
136,75

32,00
64,85
110,28

31,63
80,82
124,71

29,28
49,30
140,27

31,69a
66,48b
127,98c

Mean
80,72p
69,04p
79,04p
72,94p
(-)
Note: the number of the same letter followed on the same line or column showed no significant
difference in DMRT 5%; (-) = There are no interaction
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4. Conclusion and recommendation
a. Conclusion
1) Providing shade with an intensity of 25%,
65%, 75% and complete foliar fertilizer with
concentration of 0, 1, 2.5, and 3.5 mS cm-1 at
the same time have not been able to
significantly improve the growth and yield
of konjac.
2) The shading intensity 75% could increase
plant height, leaf number and leaf area of
konjac plant. The shading intensity 65%
increase chlorophyll content, while the
shading intensity 25% increase tuber weight
and root weight.
3) Foliar
fertilizer
complete
with
a
concentration of 2.5 mS cm-1 capable to
increase plant height, leaf number and leaf
area of konjac.

b. Recomendation
Further studies is needed regarding the
shading intensity and the concentration of foliar
fertilizer so as to increase growth and yield of konjac
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Abstract
This study aimed to assess the dose of zeolite plus organic compost (Zeolite plus) on crop yield (rice, maize, and
chili pepper). The long term objective of this study is to conserve the soil fertility for sustaining food production and to
reduce the problem of municipal waste. The study was conducted from September 2014 to July 2015 in The glass house
of Agriculture Faculty, Tunas Pembangunan Surakarta University. This pot experiment was done in a completely
randomized design (CRD) using six treatments (control, 100% synthetic fertilizer, 50% synthetic fertilizer + 1000 kgs
ha-1Zeolit plus, 50% synthetic fertilizer + 500 kgs ha-1Zeolit plus, 25% synthetic fertilizer + 1000 kgs ha-1Zeolit plus,
25% synthetic fertilizer + 500 kgs ha-1Zeolit plus. Each treatment was replicated four times. This study concluded that
the application of zeolit plus compost fertilizer reduced the use of synthetic fertilizer up untill a half dose for maize and
chili pepper, but did not for rice. The use of Zeolite plus at a rate of 1000 kg ha-1 plus half dose of synthetic fertilizer
yielded as high as 121.3 gram maize seeds and 160.7 grams chili fruit. This yield was significantly higher than the yield
of both fertilized with full dose of synthetic fertilizer,which are 119.8 g and 149.4 g respectively.
Keywords: chili pepper, compost, maize, rice, zeolite

1. Introduction
The use of synthetic fertilizers in Indonesia
continues to increase from year to year. Urea fertilizer use
that in 1970 only about 635,000 tons, increased to
2,558,620 tons / year in 2000 and became 5,490,515 tons
/ year in 2015. While the SP36 increased from 178 130
tons / year (2000) be 829.134 tons / year (2015), ZA rose
from 195 277 tons / year (in 2000) to 996.645 tons / year
(in 2015) and NPK fertilizers increased from 19 638 tons /
year (in 2000) to 2,705,807 tons / year on 2015 (Indonesia
Fertilizer Producers Association, 2009; Indonesia
Fertilizer Producers Association, 2016).
The increase in consumption of synthetic fertilizer
is not only due to the increasing area of agricultural land,
but also due to the increase in dose. According to the
observations, the range of use of urea (N) for rice, second
crop and vegetables grown in paddy fields are 100-800 kg
ha-1while the range of use of P and K fertilizer are 0-300
and 0-250 kg ha-1respectively ( Irsal et al. 2006).
The problem is that not all the fertilizer applied
can be absorbed by plants. Even just a small fraction can
be utilized by the crops, N only 29-45% (Ladha and Redy,
1995) and P only 10-20% (Ball-Coelho et al., 1993).
While the element Potassium, plants show symptoms of

luxury consumption that is an increase uptake of K
without followed by plant growth.
The use of excessive fertilizers is not only
wasteful, but it is also less favorable for human health and
the preservation of land and environment. Therefore the
efficiency and effectiveness of synthetic fertilizers should
be increased so that the amount of synthetic fertilizers
used can be derived.
Zeolites are natural substances that have been
proven to increase fertilizer efficiency, because in the
process of fertilization, zeolites can act as a slow release
fertilizer (slow release fertilizer) (Martin, 1998). In the
process of plant fertilization of rice as an example, of
course there is the fertilizer that is not directly absorbed
and remaining around the stem of rice. Without using
zeolite, fertilizer containing nitrogen and sulphure will be
evaporated or washed away by water. When manure is
mixed zeolites, then the rest of the fertilizer that is not
directly absorbed by the plant, will be stored in the
zeolite.
Zeolite and organic matters are supplied
simultaneously with the appropriate dose may also retain
soil moisture longer, so fluctuations in temperature
around the roots is very small and the temperature does
not rise dramatically (ground temperature is relatively
stable) after water is supplied to the ground. Without
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giving zeolite then soil temperature around the
roots increased dramatically resulting in fast oxidization
of soil organic carbon; and its availability in the soil
cannot be maintained any longer.
A study ofthe effects of the zeolite on the
productivity of wetland and the growth and yield of rice
variety IR-64 was done in three places with under
different irrigation system (rainfed irrigation, technical
irrigation, and simple irrigation system). The study
concluded that level of efficiency of zeolite application
increased with increasing content of sand + dust, where
the level of efficiency of high to low, at 56% in
Sumedang, 35% in Karawang, and 31% in Subang.
Increased efficiency of zeolites additiontend to correlate
with the content of sand + dust (Jabri, 2009).
The research aims to get a best dose of zeolite plus
organic fertilizer for crops that oftengrown in the paddy
soil in Indonesia, which are rice (Oryza sativa), maize
(Zea mays L.) and chili pepper (Capsicum frutescens L)
and to reduce the use of synthetic fertilizers in the crop
cultivation.

2. Method
The study was conducted from September 2014 to
July 2015in The glass house of Agriculture Faculty,
Tunas Pembangunan Surakarta University. Entisol of
ManguBoyolali was taken compositely at a depth of 0 to
20 cm after cleaned from the organic debris. Soil was
taken for laboratory analysis (pHH2O, pHKCl, Corganik, N,
P, K, KTK, % base saturation, and texture) and for potted
media.
The study was done using completely randomized
design (CRD) in six treatments (control, 100% synthetic
fertilizer, 50% synthetic fertilizer + 1000 kg ha-1Zeolit
plus, 50% synthetic fertilizer + 500 kg ha-1Zeolit plus,
25% synthetic fertilizer + 1000 kg ha-1Zeolit plus, 25%
synthetic fertilizer + 500 kg ha-1Zeolit plus. Each
treatment was replicated four times.
Air dry soil was potted (15 kg per pot) and
prepared as many as 24 pots per crops. After treated with
the fertilizers, the potted soils were planted with the crops

(rice, maize and chili pepper). The crops were maintained
until harvest. The crops were measured for above ground
biomass and their yield, seed for rice and maize and ripe
fruit for chili. The data were analyzed statistically using
the Duncan’s Multiple Range Test (5%).

3. Result and Discussion
The soil used in this study is the paddy fields of
Entisol which each year is used for rice, second crop
(maize or soybean) and vegetables (chili). Analysis of the
soil physical and chemical properties are as follows:
Table 1.Soil physical and chemical properties of
Entisol
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Properties
pH (H2O)
pH (KCl)
C-organikcontent (%)
Total N content (%)
Available P content (mg kg-1)
K content (cmol kg-1)
CEC (cmol kg-1)
Base Saturation (%)
Texture (%): - Sand
- Silt
- Clay

Value
6,80
6,30
0,78
0,16
3,142
0,24
18,20
30,10
48,20
32,10
19,70

The soil used in this study has a pH near 7 (neutral)
with the macro nutrient levels are low. Sandy soil texture
CEC cmol 18.2 kg-1 shows that for cultivation in these
lands require additional nutrients through fertilization.
The growth of plants in this study is measured by
dry weight of shoots while crop yieldis measured by
weight of dry seeds for rice and maize as well as ripened
fruit for chili. Data and statistical analysis DMRT of
growth and yield parameters are presented in Table 2.

Table 2.Growth and yield of the crops
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Treatment
P0
P1
P2
P3
P4
P5

Rice

Maize

WoS

WoG

WoS

WoG

27.3d
42.5ab
44.3a
39.1b
32.4c
31.2c

11.2d
26.6a
20.3b
20.8b
18.7bc
15.4c

47.1e
80.2bc
85.4a
82.3ab
79.9c
74.8d

56.8e
119.8a
121.3a
112.3b
109.5c
97.3d

Chili pepper
WoS
WoF
67.1f
12.87e
149.4c
23.85b
160.7a
25.32a
154.2b
20.12c
111.1d
19.1cd
97.4e
18.78d

Note:
- Value of each column followed by the same letter means not significant difference
- WoS= Weight of dry shoot
- WoG = Weight of dry grain
- WoF = Weight of ripened fruit

From the experimental data and statistical analysis
presented in Table 2 shows that the zeolite fertilizer
treatment has significant effect on the growth and yield of
all crops (rice, corn and chili). In the above table can be
clearly seen that treatment of zeolite (P2, P3, P4 and P5)
produces weight of dry shoot and weight of grain or fruit
(significant at the level of 5%) compared to the control
treatment (without fertilizer). This result correspond to the
results of laboratory analysis that entisol soil used in this
study did have a low nutrient content. However, when
compared to the treatment of full doses of synthetic
fertilizers, the zeolite application shows a different
response for each plant.

Mayze and chili plant responses to the zeolite plus
treatment different from the response of rice plants. The
addition of zeolite plus at a doseof 1000 kg ha-1 plus a
half dose of synthetic fertilizers can increase growth and
yield significantly (at significant level of 95%) compared
to treatment with full doses of synthetic fertilizer. Maize
yields increased from 119.8 g to 121.3 g, while the yield
increased from 149.4 g chilli into 160.7 g (Figure 2 and
Figure 3).
The results of this study prove that the Zeolite Plus
is able to improve the effectiveness of the absorption of
nutrients from fertilizers by crops. Thus, to produce the
mayze and chili with the same weight, the use of Zeolite
Plus can save the use of synthetic fertilizer up to half the
dose.These results correspond to the results of previous
research (OngkoCahyono et al. 2009).

Figure 1.The effect of zeolite fertilizer treatment on
growth and yield of rice
The effect of zeolite fertilizer treatment on growth
and yield of rice plants can be seen in Figure 1. The
treatment of the zeolite plus fertilizer at a dose of 1000 kg
ha-1 applied with half dose of synthetic fertilizers
increases (but not significant) growth of rice compared to
the growth of rice under the treatment of full doses of
synthetic fertilizers, from 42.5 g to 44.3 g. However, the
increase in growth does not correspond tothe increase in
dry grain yield. A full dose of synthetic fertilizer
treatment produces 26.6 g of grain and decreases to 20.3 g
if half the dose of synthetic fertilizer is replaced with
1000 kg ha-1zeolite plus fertilizer.

Figure 2.The effect of zeolite fertilizer treatment on
growth and yield of mayze

Page | 113

PROCEEDINGS
The 2nd International Rainforest Conference - Climate Change Mitigation Through Sustainable Rainforest
Farming and Community-Based Livelihood. Surakarta, 6-7 October 2016.

Figure 3.The effect of zeolite fertilizer treatment on
growth and yield of chili pepper
It is because of the role of zeolite as a slow release
fertilizer (Martin, 1998). Natural zeolite (alumino-silicate
compounds) is porous sunstance and has a cavity and
channel that is occupied by alkali metal ions and alkaline
earth metals such as Na, K, Mg and Ca as well as water
molecules which are easily hydrated or dehydrated. Metal
ions and water molecules that can be replaced by other
ions or molecules in a reversible manner, without
damaging the structure. Zeolites are known to have four
main properties are as cation exchange, sorption, catalyst,
and molecular sieving (Thamzil Las, 1989; Thamzil Las,
1993).Moreover this is abundant in Indonesia.
In the process of fertilizing plants is certainly no
fertilizers are not directly absorbed by the plant and left
around the roots. Without using zeolite, fertilizer
containing N and S will be evaporated or entrained
washed away by water. When manure is mixed with
zeolites, then the rest of the fertilizer that is not directly
absorbed by the plant, will be stored in the zeolite. Thus,
the crop needs of nutrients for growing and yielding can
be met.
Plant growth is largely determined by the
availability of nutrients in the soil. On poor soils of
nutrients, such as Entisol used in this study, the provision
of quickly dissolve nutrients through fertilization is very
influential in plant growth.
Nitrogen is an essential nutrient needed in large
quantities. This element has important agronomic roles
for the plants such as: (1) the formation of amino acids,
nucleic acids, protein. (2) the formation of enzymes,
vitamins, and (3) the formation of chlorophyll (Tisdale,
Nelson and Beaton, 1985).
Phosphate is required as a structural component of
plants. In the cells of P element contained as: (1)
phospholipids, which are components of the cytoplasmic
membrane and chloroplasts; (2) phytin, which represent
deposits of phosphate in the seeds, (3) the sugar
phosphate, which is an intermediate in various metabolic
processes of plants; (4) nucleoprotein, the major
components of the cell nucleus DNA and RNA; (5) ATP,
ADP, AMP and similar compounds, as a high-energy
compound to metabolism; (6) NAD and NADP, both of
which are important in the process coenzyme reduction

and oxidation, and (7) FAD and various other compounds,
which serves as a complement to the plant enzyme
(Tisdale, Nelson and Beaton, 1985).
Adenosine triphosphate (ATP) is formed by
oxidative phosphorylation in phosphate assimilation by
plants. P is assimilated into ATP, which is immediately
transferred through subsequent metabolic reactions into
various forms of phosphate in plants, such as sugar
phosphates, phospholipids and nucleotides. ATP also
plays a role in the process of active transport.
Deoxyribonucleic acid (DNA) which is composed
of Purina and pyrimidine bases, pentose sugars and
phosphates, serves as a carrier of genetic information,
RNA while translating information and other involvement
in protein synthesis. NAD, NADP and FAD applicable as
a reductant in the synthesis of organic compounds. P is
also a constituent phytin, which is the main form P stored
in the seed. While the phospholipid is an ingredient that
plays an important role in regulating cell membrane
permeability and transport of ions (Black, 1968, Tisdale,
et al., 1985, Singer and Munns, 1990).

4. Conclusion
The use of zeolites plus organic compost as
fertilizer can reduce the use of synthetic fertilizers. It will
be more effective forcrops grown inunsaturated soil
(maize and chili) than in saturated soil (rice). The zeolite
plus compost applied at a dose of 1000 kg ha-1 with a half
doseof synthetic fertilizer (75 kg ha-1urea + 75 kg ha1
SP36 + 75 kg ha-1KCl) produces mayze seeds and chili
fruit as many as 121.3 g and 160.7 g respectively. This is
significantly higher than the yields under the treatments of
full dose of synthetic fertilizer, which are 119.8 g and
149.4 g respectively.
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Abstract
Contamination of contaminants in water and soil along the river is more polluted by human activities (anthropogenic),
such as industrial and domestic waste. One type of in organik pollutants that are toxic to living things are cadmium
(Cd). The Cd of the river water will move to land along the river naturally and by human activities, and in turn be
absorbed by plants and enter into the human food chain. Therefore, it required an effort to lower metals Cd uptake by
plants by using organic materials as heavy metals absorbant. This research aims to study how the influence of organic
matter on Cd uptake by plants.The result show that organic matter (in the form of straw compost) very significantly
increase crop yields of the test plants(kale, spinach and caisin =mustard greens) but lowers the Cd uptake by plants. At
a rate of 15 tons of compost straw / ha (12 kg / plot) can reduce the content of Cd in the roots and the plant canopy at
31.37%.
Keywords: cadmium (Cd), Cd uptake and straw compost, kale, spinach and caisin/ mustard greens

1. Introduction
Environmental components gets intense pollution
load is the water resources (surface water and
groundwater) and soil resources. Both components are
widely used for various activities in their needs, for
example agriculture, transport, as well as waste disposal
sites. One of the rivers flowing through dense residential
and industrial areas are Cikarang Bekasi Laut River
(CBL) located in Bekasi, West Java.One type of inorganic
pollutants of potential risk of toxic (hazardous) are metal
cadmium (Cd). According to Murray et al. (2004), along
the river in an industrial area of a river basin has a heavy
metal concentrations are very high compared to
settlement areas and rural areas. Results of research
conducted by Fachrul et al. (2004), showed that the
estuary of the CBL has experienced severe pollution by
industrial and domestic waste.
The CBL river have many types of industries that
could potentially generate waste containing Cd, therefore
CBL River water also potentially contain metals Cd.
Meanwhile CBL River water by farmers is used as
irrigation, thus allowing the entry of metals Cd into the
human food chain. Cadmium is a heavy metal elements is
not an essential nutrient for plants, but this element has
properties that resemble Zn (essential micro nutrients) as
valence charge and solubility. Therefore, the plant will
also absorb Cd when content in the soil is relatively high.
River metal containing cadmium can contaminate the soil,
either through irrigation, flood or overflow of the dredged

sediment disposal. The results of the study in Japan
showed that the river can carry Cd until a considerable
distance is up to 50 km from the source (Tsuchiya, 1978
in the World Health Organization, 1992). According to
Robert (1999) contribution of domestic sewage in urban
areas of the metal cadmium in water is 11% of the total
content in the water of the river and the rest (89%) comes
from industrial and natural sources.
Environmental components gets intense pollution
load is the water resources (surface water and
groundwater) and soil resources. Both components are
widely used for various activities in their needs, for
example agriculture, transport, as well as waste disposal
sites. One of the rivers flowing through dense residential
and industrial areas are Cikarang Bekasi Laut River
(CBL) located in Bekasi, West Java.One type of inorganic
pollutants of potential risk of toxic (hazardous) are metal
cadmium (Cd). According to Murray et al. (2004), along
the river in an industrial area of a river basin has a heavy
metal concentrations are very high compared to
settlement areas and rural areas. Results of research
conducted by Fachrul et al. (2004), showed that the
estuary of the CBL has experienced severe pollution by
industrial and domestic waste.
The CBL river have many types of industries that
could potentially generate waste containing Cd, therefore
CBL River water also potentially contain metals Cd.
Meanwhile CBL River water by farmers is used as
irrigation, thus allowing the entry of metals Cd into the
human food chain. Cadmium is a heavy metal elements is
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not an essential nutrient for plants, but this element has organic materials (there are 4 doses), so there are 12 kinds
properties that resemble Zn (essential micro nutrients) as of treatment. Each treatment was repeated three times, so
valence charge and solubility. Therefore, the plant will overall there are 36 experimental units. Experimental unit
also absorb Cd when content in the soil is relatively high. in the form of plot with a size of 2 m x 4 m. The distance
River metal containing cadmium can contaminate the soil, between plots is 40 cm and the distance between
either through irrigation, flood or overflow of the dredged replicates (groups) of 100 cm. The treatment dose of
sediment disposal. The results of the study in Japan
organic matter (compost straw) and the types of plants
showed that the river can carry Cd until a considerable
that are used are as follows: Factors of Organic Materials
distance is up to 50 km from the source (Tsuchiya, 1978
in the World Health Organization, 1992). According to (straw compost) consists of four dose level, namely:
Robert (1999) contribution of domestic sewage in urbanb0 = 0 tons of compost / ha (Control)
areas of the metal cadmium in water is 11% of the totalb1 = 5 tons of compost / ha, equivalent to 4 kg / plot
content in the water of the river and the rest (89%) comesb2 = 10 tons of compost / ha, equivalent to 8 kg / plot
from industrial and natural sources.
b3 = 15 tons of compost / ha, equivalent to 12 kg / plot
Cadmium is very important to be studied in the river2. Factors types of plants, consisting of:
CBLecosystem, because the toxicity of Cd on human
health. One of the diseases caused by cadmium poisoningv1 = kale
is itai-itai disease. This phenomenon is a case of massv2 = Spinach
poisoning of cadmium in Toyama Prefecture, Japan inv3 = caisin (Mustard greens)
1912. Cadmium is thrown into the river by mining
The observations in this trial include the components
companies located in the mountains (upstream). Cd of growth (plant height), yield (fresh weight of plants per
poisoning causes bone softening and kidney failure.
plot), and the amount of Cd in the roots and the plant
Most of the riverbank CBL is used by farmers for canopy. Some of the observations that have been made
the cultivation of food and vegetables. The main source of are as follows:
irrigation water for agricultural land will come from the1. The soil pH of the n each plot experiments were conducted
waters of the CBL. Metals will then be entered into the in old plants 22 days after planting,
plant tissue through the mechanism of uptake (absorption)
2. High Plant (cm), measured from the base of the stem to
of land along the river. Farmers in general are not aware
the tip of crops. Measurements began in old plants 15, 22
of it, because for farmers is more important is the high
and 29 days after planting,
level of crop production. Additionally uptake metals (Cd)
3.
which exceeds the safe limit does not necessarily indicate Production of crops such as fresh weight of plants per plot
the presence of poisoning symptoms (chlorosis) on the (kg / plot), is the average of the top fresh weight of the
plants (stems and leaves) are weighed at harvest time that
plant.
is at the age of 34 days after planting, and
Related to the above, it is necessary to attempt to
4.
lower the heavy metal uptake by plants. According to Li The content of Cd-plant, plant tissue sampling for
et al (2001), the use of organic materials (biosolid) will analysis is done at harvest time, which is at the top or
increase the adsorptive phase in the soil, and will further canopy (leaves and stems) and the plantroot.
Statistical data analysis to determine the effect of
reduce the level of heavy metal availability to plants. This
study will examine how the influence of organic materials organic matter and plant species to variable observations
to Cd uptake by three types of test plants, ie kale, spinach were made with the diversity test or F-test, with a linear
model: Yijk = µ ... + ui + bj + vk + (bv) jk + εijk.
and caisin (Mustard green).
If the results of the F-test analysis shows the
The purpose of this study was to: (1) To study the
effect of organic matter to the availability and uptake of significan effect, then continued with multiple
Cd by plants (vegetables), and (2) study the Cd content in comparasian mean test with Duncan's Multiple Range
these vegetables is associated with a threshold value Test (DMRT). In addition, if the effect of organic matter
based on the Indonesian National Standard (SNI) for significantly to cadmium uptake, then continued with the
linear or quadratic regression analysis. This analysis is to
human consumption.
look at the pattern of relationship ith organic matter with
Cd uptake on any type of crop. Statistical data analysis
2. Methods
using the statistical program SPSS ver. 17.0.The
This research was conducted by experients done on procedure in the analysis of chemical parameters (pH and
Cd) on samples of soil and plants is based on the
land along the river CBL (Field experiment) using organic
Technical Guidelines for Chemical Analysis of Soil,
materials such as straw compost on growth, production
Water and Plant Fertilizer by the Soil Research Institute
and Cd uptakeon test plant. The experimental design used (2005).
was a randomized block design (RBD) and treatment
using a factorial design. Factors treatment consists of two
factors: plant type factor (3 types of test plants) and
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fluctuate, which would generally value will increase
starting in May and fell in September.

3. Results and Discussion
CBL River Water Quality Assessment
CBL river water quality analysis using secondary
data from Perum Jasa Tirta II, with three main parameters
BOD, COD and pH for five years (2002-2006). From
these data indicate that the three parameters has passed
the threshold of Water Quality Standard. B, C, and D
(West Java Governor Decree No. 39 of 2000).
Biochemical oxygen demand (BOD) was highest during
2004, particularly in January to August. There is a
tendency BOD values began to increase in May to
August, because these months are in the dry season and
the river discharge is relatively low.
For COD parameter for 5 years, always above the
threshold (> 10 mg / L). This indicates that the organic
and inorganic pollutants in the CBL river is very high. In
addition, changes in temporal COD in CBL river

Effect of Organic Materials on the Growth and Cd
uptake by plants
The analysis showed that in general there is a
significan effect of organic matter (compost straw) to
variable growth, production (presented in Table 1). The
results of the analysis of the content of Cd in roots and
canopy, due to the influence of organic matter on the 3
types of test plants are presented in Table 2. However,
there is no interaction between treatment with this type of
crop straw compost.
From the table reveals that a straw compost
significant effect on growth (plant height at 15, 22 and 29
days after planting). Similarly, the content of Cd in the
roots and the plant canopy, which showed that the straw
compost significantly reduce the Cd uptake.

Table 1. Results of Analysis of Effect of Organic Materials and Plant Type against Plant High (cm) and production
(kg / plot)
No.

Treatments

PH-15

1.
2.
3.
4.

0 ton/ha
5 ton/ha
10 ton/ha
15 ton/ha

11.37 a
15.23 b
16.43 b
17.41 b

1.
2.
3.

Kale
spinach
Caisin

18.50 c
11.02 a
15.82 b

Rata-rata Nilai Parameter
PH-22
PH-29
Organic Matter
23.26 a
32.77 a
27.01 b
37.49 b
29.22 bc
40.76 c
30.97 c
41.61 c
Plant
29.42 b
22.98 a
30.45 b

38.89 a
36.60 a
38.98 a

production
6.51 a
8.19 b
8.96 c
8.97 c
6.64 b
4.17 a
13.66 c

Description: -The average number followed by the same lowercase letters in the same column, are not significantly
different according to Duncan test at 5% level.
- PH-15 = plant height at 15 days after planting
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Table 2. Results of Analysis on the Effect of Organic Materials and Plant Type, the soil pH and content of Cd in plants
(mg / kg) and translocation factor
Parametre average value
Cd-root
Cd -canopy Translocation Factor

No.

Treatment

1.

0 ton/ha

6,34

a

Organic matter
0,541
b
0,424

c

0,808

A

2.

5 ton/ha

6,40

a

0,525

b

0,342

b

0,673

A

3.
4.

10 ton/ha
15 ton/ha

6,39
6,34

a
a

0,448
0,365

ab
a

0,300
0,291

ab
a

0,699
0,848

A
A

1.

Kale

6,35

a

Plants type
0,410
a

0,307

a

0,803

A

2.

Spinach

6,40

a

0,593

b

0,415

b

0,746

A

3.

Caisin

6,35

a

0,407

a

0,295

A

0,721

A

Soil pH

Description: - The average number followed by the same lowercase letters in the same column, are not significantly
different according to Duncan test at 5% level.

Ŷ = 0,424 - 0,020 X +

Cd - canopy (mg/kg)

The regression analysis as a whole shows the
influence of organicmaterials to the content of Cd in the
roots and the canopyplant, are shown in Figures 1 and 2.
From the second The figure shows that the Cd
content in plants, both in the roots and the plant canopy, is
quadratic curve decreases with increasing organic
material supplied into the soil. Although the R2 value is
relatively low, but the quadratic equation model is very
significant. Cd content due to a decrease in organic matter
is very important in reducing Cd uptake by plants.

Cd- root (mg/kg)

Ŷ = 0,544 - 0,002 X +

Figure 1.

Figure 2. The curve in the content of Cd Plant canopy as
a Function of Dose Organic Materials

The curve of Cd content in Plant Roots as a
Function of Dose Organic Materials

Organic matter (compost) at doses of 15 tons / ha
(12 kg / plot) have increased growth and production
variables of three types of plants, but reduce the content
of Cd in root and plant canopy. Organic matter at doses of
15 tons / ha a very significan on reduce the cadmium in
the roots and the plant canopy amounted to 31.37%. This
is in same with the results of research Eriksson (1988)
which showed that the application of organic matter in the
soil can increase the soil's ability to Cd adsorb from
readily available so that the Cd is not available, thus
reducing the Cd uptake by plants. Influence of organic
materials is increasing when the organic matter content in
the soil is low. Most Cd adsorbed in the form of nonexchangebel that indicates the presence of a strong
organic complexes.
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To evaluate the heavy metal content in crops that
will be consumed by humans, it used the concept of
Acceptable Daily Intake (ADI) of FAO and SNI. Total
Daily Intake Cd that can be tolerated based on the
recommendations of the WHO does not exceed from
0.057 to 0.071 mg/day or 0.4 -0.5 mg / week (WHO,
1972). The calculations show that the content of Cd in
three types of test plants are still relatively safe for
consumption, because the maximum weight that can be
consumed fresh still above 1 kg/day, while people in
Indonesia is still low levels of vegetable consumption,
with an average of 97.2 g/day.
From the calculations showed that the average
content of Cd in the organ of the three types of plants
based on the fresh weight is equal to 0.099 mg/kg ± 0.006
in the roots and 0.036 mg/kg ± 0.006 in the canopy. The
value turns out is still below the maximum limit allowed
by SNI (Indonesian National Standart) No. 7387, namely
0.20 mg/kg.

4. Conclusion
Based on the results and discussion, then a number
of conclusions, namely:
a. Application of organic material very significantly
reduce Cd uptake by plants, where the model
regression line relationship between the dose of
organic matter with the Cd uptake by plants, meets the
quadratic equation model.
b. Application of organic material with a rate of 15
tonnes/ha or 12 kg/plot can reduce the content of Cd
in the roots and the plant canopy at 31.37%.
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Abstract
Species Fibraurea tinctoria (Lour) is a liana plants, including Menispermaceae family. The active ingredient
in this plant is an alkaloid berberine, columbamine, jatrorhizine, palmatine. This plant has been used by
traditional medicine in Borneo Indonesia and some researchers have proven medicinal properties of plants
F.tinctoria among other, cure cervical cancer, prostate cancer, hepatoprotective, antibacterial and so on. In
the IUCN red list has been declared scarce because harvesting continuously by the public and directly from
their natural habitat. Microbial symbionts rhizosphere that important is mycorrhizal because of potential role
in the absorption of nutrients and bioactive compounds formation. So the purpose of the study is to identify
the types and morphological characters mycorrhizal in the rhizosphere F. tinctoria habitat for the
development of ex-situ and in-situ. Field surveys to obtain data rhizosphere ecosystem and retrieval of
materials, held at Sungai Wein Forest, Wartono Kadri Forest Samboja and Rubber Forest Samboja.
Identification carried mycorrhizal morphology with cast method of wet filter Pacioni 1992 (1), followed by
centrifugation technique Brundret et al., 1996 (2). Conclusion: 1. Environmental geography and climate 3
location studied not show much difference. As a climbing plant F. tinctoria at research sites associated with
Alstonia iwahigensis, Macaranga beccariana, Ficus sp, Tristaniaopsis whitiana, Shorea Leavis, Apnema sp
and Hevea braziliensis. 2. Identification of the mycorrhizal morphology at rizhosphere on Sungai Wein
Forests, Wartono Kadri Forests and Rubber Forests dominated by Genus Glomus and Gigaspora.
Keywords: Mycorrhizal, Fibraurea tinctoria, ex-situ

1. Introduction
Many countries also Indonesia, F.tinctoria
including multipurpose medicinal plants but for
taking the plant by the public continuously and
directly from their natural habitat, while natural
reproduction is slow and there has been no attempt
cultivation, so its preservation is absolutely
necessary. In the business development of a
medicinal plant, in addition to efforts to cultivating
an important thing also is the exploration of
microbial symbionts that have the potential to
increase the bioactive compounds and also the
potential for the discovery of other bioactive
compounds in culture.Rhizosphere microbial
symbionts that are important are mycorrhizal
asbuscula. Mycorrhizal asbuscula become important
because of its role in nutrient absorption potential in

the formation of bioactive compounds. Arbuscular
mycorrhizal an association between fungal root
structure with higher plants. From several previous
studies reported that the formation of arbuscular
mycorrhizal associations in teak effect on improving
seedling growth and nutrient content of macronutrients like N and P as well as nutrient-micro
nutrients such as Cu and Zn Rajan et al 2000 (3).

2. Methods
Soil sampling and taken root in each plant
selected in three points and with a depth of 0-30 cm
from the base of the stems of plants, the sample is
weighed as much as 300 grams, and put in a paper
bag with different root sample and labeled and
stored in the refrigerator. Soil sampling for soil
physical and chemical analysis in addition to
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separate mycorrhiza enables the identification of
mycorrhiza and may know the population and the
existing genus. The technique used for isolating
mycorrhizal spores in this research is to use the wet
method of casting strain Pacioni 1992 (1), followed
by centrifugation technique Brundret et al. 1996 (2).
Cast-engineering work procedures more about this
strain is: Mixing soil samples 10, 20, 30 and 40 g
with 100 ml of water and stir until the grains of soil
were destroyed. Then filtered in a filter set with a
size of 50 μm; 90 μm; in order from top to bottom
and the filter accommodated in plastic cups. Then
the filter, filtered again through a sieve size of 250
lm.
Once it's sprayed with tap water in order to
clump together into one. The aim is to facilitate the
acquisition. After the soil collected put in a
centrifuge tube and added with glucose 60% by
using a pipette. Later in ± 5 minutes of
centrifugation Brundrett et al.1996 (2). Furthermore,
the supernatant solution is poured into a sieve of 50
μm, washed with running water (tap water) to
remove glucose. The precipitate is left in the filter
above is poured into a petri dish and then observed
under a dissecting microscope for the calculation of
the density of spores and making preparations for
spore identification. For identification of the type
used by giving a solution Melzer Melzer solution
using a pipette and then dropped on the preparations
that are already contained mycorrhizal spores, after
it closed using deglass and observed under a
dissecting microscope.
Observations
structure
arbuscular
mycorrhizal colonization on the roots of plants
sampled conducted through the root staining
technique (staining). Cut to the root segment 3-5 cm

long, and then washed with running water until
clean. root samples put in a 10% KOH solution and
heated at 250C for 10 minutes in the microwave
oven and cooled at room temperature for less over
24 hours so that the stem is white or pale. KOH
solution and then discarded and root samples were
washed in running water for 5-10 minutes. Next root
samples were stored in a solution of 1% HCl and
allowed to stand for one night and then discarded.
Furthermore, root samples were stored in a solution
of trypan blue 0.05% and replaced with
lactoglycerol solution for color reduction process
(Destaining) for one day.
Observations made with the mycorrhizal
structure put a piece of root that has been colored in
preparation. Then, the pieces. the roots covered with
cover glass and observed on the microscope
compound magnification of 100 times. Variables
observed and analyzed in this research is characters
spore morphology includes the shape, color and
staining spores before attachment of hyphae
(Substending hyphae) as well as the determination of
the genus based on the characteristics of each spores.
Analysis of arbuscular mycorrhizal infection visits
through mycorrhizal structures (Arbuscular,
vesicular, and hyphae) on the roots after staining
(staining).

3. Results and Discussion
A growing environmental factors of
Fibraurea tinctoria at River Wein Forest (RWF),
Wartono Kadri Forest (WKF) Samboja; Rubber
Forests (RF) Samboja of East Kalimantan. Data
obtained from primary and secondary data

Table 1. A growing environmental factors of Fibraurea tinctoria at River Wein Forest
(RWF), Wartono Kadri Forest (WKF) Samboja; Rubber Forests (RF)
No Origin
of
plants
1 (RWF)

2 (WKF)
3

(RF)

coordinates

Altitude.
(asl)

Temp
0
C

S : 01008’42,2”
E : 116050’23,1”

38 m asl.
slope of 8-15%

29-30

S : 00059’38,9”
E : 116057’59,73”
S : 01000’07,8”
E : 116059’37,1”

60 m asl.
slope of 10-40%
37 m asl.slope of
10-40%

27-30
27-30

average of
rainfall (mm /
yr)
2000-2500

Rh
(%)
70-80

Light
intensity
(Lux)
1400-2000

1.682 – 2.314

60-70

1300-1350

1.682 – 2.314

60-70

1300-1350
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Tabel 2. Analysis of soil chemistry research site

No

Origin of
Plants

N total.(%)

P available
(ppm)

K
exchange
d (me%)

CEC
(me%)

pH

1

(RWF)

0.29

11.45

0.26

18.00

2

(WKF)

0.35

16.14

0.20

3

(RF)

0.39

8.23

0.21

A

B

C org

Organic
matter

4.98

1.51

2.60

19.50

4.65

1.97

3.40

21.25

4,43

1.77

3.06

C

Figure 1. Infection mycorrhiza at the rhizosphere F. tinctoria on site (RF) Samboja (A);
RWF (B); WKF(C)

B. Glomus sp.

C

A. Glomus sp.

Figure 2. Morphology of the genus mycorrhizae at the rhizosphere F. tinctoria on site
(RF) Samboja (A); RWF(B); WKF (C)
Table 1 shows that environmental geography
and climate to three locations did not show much
difference. As a climbing plant Fibraurea tinctoria at
research sites associated with plants, among others
Alstonia iwahigensis, Macaranga beccariana, Ficus
sp, Tristaniaopsis whitiana, Shorea Leavis, Apnema
sp and Hevea braziliensis Ken Ken et al 2014 stated
that Fibraurea tinctoria live well in the humid tropics
with a height of up to 1,200 m above sea level.
Grows well in daytime temperatures range between
22-32 0C. Rainfall of 700-1200 mm. From table 2
indicate that soil fertility levels to the lower three
locations with high soil acidity. Ken Ken et al
(2014) stated that Fibraurea tinctoria prefer a pH in
the range of 6.5-8, 6-9 tolerance in soil fertility is
good enough.
The results identification of Mycorriza
Arbuscula along with the percentage of root
infection were identified in the rhizosphere of plants
Fibraurea tinctoria can be seen in Figures 1 and 2.
The type and characteristics of the spores were
found to have various differences ranging from the
shape, color, texture and size. Of isolation,

observation and morphological identification
conducted in locations RWF obtained 2 genus
mycorrhizal namely; Acaulospora tuberculata;
Glomus sp. Location Forest Rubber Samboja also 2
genus Gigaspora sp. and Glomus sp. Location
KDTH Samboja Glomus sp.
The degree of acidity optimum for spore
germination are different for each species of
mycorrhizal and for different environments. For
example, for Glomus mosseae usually on alkaline
soil can germinate well at pH 6 to 9. While the
spores of Gigaspora coralloidea and G. heterogama
of a more acidic species that can germinate well at
pH 4 to 6, Glomus epigaeum better germination at
pH 6 up to 8 Abbot and Robson, 1984 (4).
Widiastuti and Kramadibrata 1992 (5) estimated soil
samples were dominated by clay fractions suitable
for the development and growth of Glomus spores,
while Koske 1987(6) reported that the spores of the
genus Gigaspora and Scutellospora present in high
quantities in the sandy soil. This suggests that the
genus Glomus still has the adaptation is quite high
compared with Gigaspora. Soil conditions in three
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research sites argillaceous sand soil (Table 4)
containing N, P and K are low (Table 2).
The spread of the genus - genus Mycorrhiza
Arbuscula (MA) is determined by environmental
conditions. Glomus and Acaulospora are two
different genus and indirectly has a different
environmental adaptation. The adaptation rate this
genus have a tolerance variation and uniqueness. In
sandy soil, the soil pores are formed larger than the
clay and the circumstances are thought to correspond
to the development of spores Gigaspora larger than
Glomus spores Baon, 1998 (7). Ragupathy and
Mahadevan (1991) who studied MA in coastal
forests also concluded that Glomus was the most
dominant type of MA spread, where 25 species of 37
species found are the type Glomus. Glomus has the
most extensive distribution area and the most
tolerant of soil salinity conditions. The high
presence of spores of Glomus spores MA is also
possible for this type of Glomus has a number of
species compared to other very much.

4. Conclusion
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a. Environmental geography and climate Location
Rein Wein Forest; RuberForest Samboja and
Wartono Kadri Forest Samboja not show much
difference.
b. As a climbing plant Fibraurea tinctoria at
research sites associated with plants, among
others Alstonia iwahigensis, Macaranga
beccariana, Ficus sp, Tristaniaopsis whitiana,
Shorea Leavis, Apnema sp and Hevea
braziliensis
c. Identification of the morphology mycorrhiza in
the Fibraurea tinctoria habitat indicates that in
Wartono Kadri Forest and the Rubber Forest in
Samboja dominated Glomus sp. and little
Gigaspora sp. whereas in Rein Wein Forest is
only Glomus sp.
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Abstract
Production of teak (Tectona grandis) seedlings by tissue culture (micropropagation) has several advantages
such as having high uniformity of growth, sustainability in production and seasonal independent. Hardening
stages and acclimatization are very critical steps to produce high survival rate of plantlets as well as better
growth after acclimatization stages. Many kinds of fertilizer including biofertilizers (organic fertilizers) have
been proven to increase growth after acclimatization stages. The purpose of this study was to enhance growth
of teak seedlings after acclimatization processes. Teak plantlets were acclimatized on medium made from
mixture of soil, sand, cocopeat, roasted husks, and compost. After acclimatization, seedlings were grown on
treatment media which were media containing 3 treatments which were different ratio of NPK (15:15:15)
(control treatment); NPK (32:10:10); P with growth promoter (Phosphate, NAA and vitamins B); and
biofertilizer. The fertilizers application treatment was carried out in 1, 2 and 3 times during 12 weeks of
observation. The results showed that different fertilizers significantly different on height of seedlings and
shoot diameter. The frequency of fertilizer application gave significant different only on shoot diameter.
Biofertilizer at 5 ml/l only at once and three times applications gave highest in teak diameter, similarly with
treatment of NPK (32:10:10) at 2 g/l applied twice and three times.
Keywords: teak (Tectona grandis) plantlets, acclimatization, growth of seedlings, fertilizers

1. Introduction
Tectona grandis, known as Teak, is one of
the most important timber trees in several countries,
especially in tropical countries. It has a highly prized
because of its strength, durability, insect resistance,
and is often used for many purposes, therefore,
many people are interested in planting teak.
Nowadays, it is widely offered various types of
seedlings of teak both propagated generatively by
seeds and vegetatively by cutting or tissue cultures.
The most frequently used for vegetative propagation
techniques is tissue culture (micropropagation)
which has several advantages such as having high
uniformity in growth, sustainability in production
and seasonal independent.
Currently, micropropagation could be
considered as commercially feasible method for teak
because it showed genetic fidelity throughout
periodic subculture[1]. Several studies have been
done to find an efficient teak micropropagation

protocol[2–6]. Eventhough the authors have claimed
their method effectiveness; they always have the
same problem at theacclimatization process.
Survival rate of plantlets was still low. Several
efforts have beendone such as byex vitro rooting
[2,3] and in vitro rooting [4,6]to increase the
survival rate at the acclimatization stage.
Achievment in high survival rate is critical to the
purpose of commercialization of seedlings produced
by tissue culture.
Hardening and acclimatization stages are
very critical steps to produce high survival rate of
plantlets as well as better growth after
acclimatization stages. Many kinds of fertilizer
including biological fertilizers (biofertilizers) have
been proven to increase growth after acclimatization
stages. Thus, the purpose of this study was to
enhance growth of teak seedlings after
acclimatization processes.
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2. Methods
Preparation of shoots for acclimatization
The explants of teak for shoot multiplication
used were two-month-olds shoots of teakcultured in
vitro. The shoots (2 cm length) were grown in MS
medium [7] with macronutrient modification,
supplemented with 0.1 ppm Benzyl Amino Purine
(BAP) and 30 g/L sucrose. The medium was
solidified with 8 g/L agar and adjusted to pH 5.8
with 1N KOH. The medium was autoclaved at 121
0
C and 103 kPa for 15 min. The cultures were
incubated at 25 ± 2 0C under continuous light
provided by cool white fluorescent tube with 10001400 lux light intensity. After 2 months in culture
growth of shoots were determined by measuring
height of shoots, number of leaves, number of
internodes and number of shoots.
Hardening andacclimatization
Hardening stage.The culture tubs containing
shoots of teak were moved from the incubation room
to a greenhouse for 2 weeks before acclimatization.
One hundred and twenty shoots were used in this
experiment. Acclimatization was done by two stages
conducted at a plastic container (stage 1) and in
polybags (stage 2).
Acclimatization stage 1. After 2 weeks
hardening, 120 shoots of teak were chopped into 2
or 3 pieces to have about 2 cm long, then they were
planted to medium in a plastic container containing
mixture of soil, sand, cocopeat, roasted husks, and
compost. Before planting, shoots were soaked in
root growth promoters for a few seconds. Plastic
container was covered with a clear plastic then kept
in the greenhouse. Seedlings were watered 2 times a
week by opening the plastic cover and immediately
closed after watering to keep the seedlings in high
humidity. The temperature of inside the greenhouse
ranged 27 - 30oC. After 2 months, seedlings were
transferred to polybags for acclimation stage 2.
Acclimatization stage 2.All seedlings after 2
months grown on acclimatization stage 1 were
transferred to polybags for acclimatization stage 2.
Polybags (10 x 15 cm) were filled withmixture of
soil, sand, roasted husks, manure, and compost.
After planting, seedlings were placed on a net house
covered with paranet for 2 months. Seedlings were
watered every day. After acclimatization stage 2,
seedlings were transferred to open area nursery for
fertilizers treatments.
Fertilizer Application
Fertilizers used were 2 different compositions
of NPK which were different ratio of NPK
(15:15:15) (control treatment); NPK (32:10:10).
Other treatments were P with growth promoter
(Phosphate, NAA and vitamins B); and
biofertilizers. Application of fertilizers was carried

out for 1, 2 and 3 times during 12 weeks’
observation at 5 ml/l per application. Application of
fertilizers with a frequency of 1 was given at week 2
after planting, frequency of 2 times were given at
week 2 and 6 after planting, and frequency of 3
times were given at week 2, 6, and 10 after planting,
respectively. The height of seedlings, the number of
leaves, length of leaves, and shoot diameter were
observed every 2 weeks until 12 weeks after
planting. Number of roots and length of rootswere
observed at the end of treatments which was at 12
weeks after planting. Each of treatments had 3
replicates.
All data were analyzed by variance analysis
(ANOVA), followed by Duncan’s Multiple Range
Test (DMRT) at 5% probability from the mean
comparison

3. Results and Discussion
Hardeningand acclimatization
After 2 months grown in modified MS medium
containing single shoots with 2 leaves grew further
to form more leaves, increase in height, number of
leaves and number of internodes. Some shoots
formed lateral shoots (Table 1). All shoots were
then transferred to plastic container for
acclimatization stage 1 in a greenhouse.
Table 1.The 2 monthsold shoot cultured on MS
medium containing0.1 ppm BAP.
Observation variable

Average

Range

Height of explant (cm)

6.0

3-9

Number of leaves

12.6

8 - 18

Number of internode

6.3

4-9

Number of shoot

0.7

0-3

Before transplanting into acclimatization
medium (acclimatization stage 1), shoots were
soaked into root growth hormone solution to
stimulate rooting. According to Preece and Sutter
(1991) [8], rooting induction done at thein vitro
stage will take higher cost compared with when it
was done ex vitro. Thus,ex vitro rooting is more
preferable done simultaneously with acclimatization
process. In teak micropropagation it is more cost
effective to do ex vitro rooting than in vitro rooting.
Driver and Suttle [9] also reported successful
simultaneous rooting and acclimatization of walnut
and peach microshoots directly in the field.
After hardening for 2 weeks in the greenhouse,
shoots adapted to the greenhouse condition. After 2
months at the acclimatization stage 1, the shoots
were ready to be transplanted on polybags and
grown on a shading nursery. Table 2 shows the
growth of seedlings ready for acclimatization stage
2. Seedlings had 2-6 cm in height, with 3-5 pairs of
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leaves. Survival rates of seedlings at this stage
ranged 70-80%. After 2 weeks, shoots had several
roots (data not shown).
Table 2. Growth of teak seedlings
acclimatization stage 1 for 2 months
Observation variable

after

Average

Range

Height of shoots (cm)

3.1

2.0 - 5.8

Number of explant leaves

7.0

6 – 10

Number of internodes

3.5

3–5

Acclimatization stage 2 was also critical to
vigorous seedlings before treatment with fertilizers.
After acclimatization in the greenhouse for 2 months
at stage 2, seedlings reached 8 cm in height, more
number of leaves after acclimatization stage 1,
average diameter of stems were 1 cm (Table 3).
After acclimatization stage 2, seedlings were ready
to grow in an open area with full sun exposure for
fertilizer application treatment.
Table 3.Growth of teak s after acclimation stage 2
for 2 months
Observation variable

Average

Range

Height of seedling (cm)

8.4

4 – 13.2

Number of leaves

7.4

4 – 10

Number of internodes

3.8

3–5

Shoot diameter (mm)

1.0

0.3 – 1.8

Fertilizer application treatment
The seedlings used in fertilizer application
treatment were placed in full exposures of natural
daylight condition in order to have maximum
growth. Akram & Aftab (2009) [5] reported that teak
seedlings produced in full exposure in natural
daylight were have more length, number of
nodesand leaves compared to the seedlings in shade
area. The natural light will induce photosynthetic
tissue beneath the bark that will provide nutrition for
seedlings growth [10].
Fig. 1 shows growth of seedlings after 12
weeks grown on the media with different kind and
application of fertilizers. All treatments of fertilizers
gave similar height from week-2 to week-12 of
growth. However, seedling treated with NPK
(32:10:10) showed a better height compared with
other treatments. When compared to all type of
fertilizer used, the frequency of fertilizer seems to
affect plant height. Figure 1 shows that the height of
seedling was slightly increased along with the
increasing of fertilizer application.

Figure 1.Height of teak seedlings treated with
several types of fertilizers (NPK 15:15:15, NPK
32:10:10, P with growth promotor, and
biofertilizer) : A) 1, B) 2, and C) 3 times of
applications.
Number of leaves reduced after treatments
with fertilizers (Fig. 2). Fertilizer containing P with
growth promoter applied at a frequency at once had
high reduction on week-6, but recovered well
afterwards, at week-12 seedlings had highest number
of leaves compared with other treatments (Fig. 2A).
With twice application of P fertilizer gave the lowers
number of leaves (Fig. 2B). Treatment with NPK
(15:15:15) gave higher leaf number at week-4 and
week-8, but at week-12 had similar number of leaves
to other treatment of fertilizers applied for 3 times
(Fig. 2C)
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Figure 2.Number of leaves of teak seedlings
treated with several types of fertilizers (NPK
15:15:15, NPK 32:10:10, P with growth
promotor, and biofertilizer) with 1, 2, and 3 times
of applications.
Generally, seedlings in early stage have a
higher number of leaves when compared with plants
/ seedlings in final stage in polybags. Along with the
growth of the seedlings, the number of leaf will
reduced because the leaves become old and fall then
it was replaced by new leaves with a bigger size.
The range of the number of leaves in a polybag
when ready for planting between 5 – 10 leaves (Fig.
2).
Biofertilizer provides the highest length of
leaves result when compared with the use of other
fertilizers (Fig. 3). In general, an increase in the
frequency of fertilizer did not always affect the long
leaves of teak seedlings. NPK at 15:15:15 gave at
once the lowest leaf length (Fig. 3A).

Figure 3.Length of leaf of teak seedlings treated
with several types of fertilizers (NPK 15:15:15,
NPK 32:10:10, P with growth promotor, and
biofertilizer) : A) 1, B) 2, and C) 3 times of
applications.
Biofertilizer also gave better effect of shoot
diameter of teak seedling in 3 frequencies of
fertilizer application (Fig. 4). Higher in shoot
diameter was achieved at frequency of biofertilizer
for once (Fig. 4A) and for 3 times (Fig. 4C). NPK
and P fertilizer gave lower shoot diameter compared
to treatment with biofertilizer.
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Figure 4.Shoot diameter of teak seedlings treated
with several types of fertilizers (NPK 15:15:15,
NPK 32:10:10, P with growth promotor, and
biofertilizer) : A) 1, B) 2, and C) 3 times of
applications.

The underdeveloped vascular system will
restrict water and nutrition uptake from the root to
the shoot resulting in plantlets case to grow or low
success rate of acclimatization.
In our study we were successfully in rooting
the plantlet in ex vitro condition in acclimatization
stage 1 as data shown on Table 4.
Propagation of plants, both vegetative and
generative have advantages and disadvantages of
each. Propagation by seed gives solid tap root to
sustain the plants, while the vegetative propagation
often do not have a tap root, but only a hairy roots.
In teak, although the seedling propagated
vegetatively, seedling still has a tap root that can
sustain plant growth well, sometimes teak has a tap
root more than one. Biofertilizer with first-time
application resulted in the highest number of roots,
as many as 8 root to range between 7-9 roots, while
the longest roots resulting from the treatment of
32:10:10 NPK fertilizer with 3 times the application
(Table 4).
These results were much better than reported
by Kozgar and Shahzad (2011) [6] whereas they
reported only one tap root formed by in vitro rooting
of teak plantlet. Similar result was also reported by
Nor Aini et al. (2009)[11] whereas the roots were
formed in vitro by adding IBA into the medium
resulting in root number from 2 to 8 roots although
the morphology of teak plantlet is still abnormal due
to callus formed in the basal tip of the plantlet.

Number of roots were presented on Table 4.
Frequency of fertilizer application did not affect root
formation as shown by both the root length and
number of roots. According to Preece (1991)[8]
roots formed in vitro were had underdeveloped
vascular system compared to those that formed in ex
vitro.
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Table 4. Average and range of root number and root length
(observed at the end of observation – at week 12)

Table 5. Growth of teak seedlings after 12 weeks treated with different fertilizers

Type of
fertilizer
NPK
(15:15:15)
NPK
(32:10:10)
P with
growth
promoter
Biofertilizer

Frequency
applications

Height of
seedlings (cm)

Number of leaf
(leaves)

Length of leaf
(cm)

Shoot diameter
(mm)

1
2
3
1
2
3
1
2
3
1
2
3

15.4 ± 1.6e
17.8 ± 2.1cd
18.8 ± 2.3ab
18.2 ± 1.9abc
19.0 ± 2.5a
19.1 ± 2.2a
15.4 ± 1.5e
17.4 ± 2.0cd
18.0 ± 2.2bcd
17.1 ± 1.7d
17.7 ± 1.9cd
17.9 ± 2.0bcd

7.0 ± 0.9b
7.7 ± 0.5ab
7.3 ± 0.6b
8.0 ± 0.4ab
8.0 ± 0.4ab
7.0 ± 0.6b
8.7 ± 0.9a
5.7 ± 1.0c
7.3 ± 0.5b
7.67 ± 0.9ab
7.3 ± 0.7b
7.3 ± 0.7b

16.7 ± 1.3e
19.8 ± 1.8cd
20.2 ± 2.4cd
21.2 ± 1.7bc
18.7 ± 2.5de
20.8 ± 2.2bcd
21.0 ± 2.2bcd
20.4 ± 1.8cd
20.5 ± 2.4bcd
24.8 ± 4.1a
22.8 ± 3.0ab
22.0 ± 2.2bc

8.3 ± 1.4c
7.2 ± 1.0d
7.3 ± 0.2d
7.0 ± 1.0de
6.6 ± 1.0ef
6.9 ± 1.0de
9.2 ± 1.4b
8.00 ± 1.2c
6.3 ± 0.8f
10.5 ± 2.0a
9.0 ± 1.6b
10.6 ± 1.9a

Description: Numbers followed by the same letter in the same column are not significantly different
by Duncan's multiple range test at α = 5%
Table 5 and Fig. 5 represent growth and
performance of teak seedlings after 12 weeks treated
with different fertilizers applied for once, twice and
three times. Growth varied among the treatments.
NPK at 32:10:10 gave for twice or 3 times resulted
in better height of teak seedlings. Fertilizer P only

gave better number of leaves, meanwhile,
biofertilizer gave better in length of leaves as well as
in the shoot diameter (Table 5). Root performance
varied among treatments, however, almost all
seedlings had robust roots (Fig. 5).
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Figure 5. Performances of seedling teak after 12 weeks treated with NPK (15:15:15) (A: 1 times, B: 2
times, and C: 3 times application) NPK (32:10:10) (D: 1 times, E: 2 times, and F: 3 times application),
P with growth promoter (G: 1 times, H: 2 times, and I: 3 times application), and Biofertilizer (J: 1
times, K: 2 times, and L: 3 times application).

4. Conclusion
In conclusion that different fertilizers
significantly gave different effect on height of
seedlings and shoot diameter of teak seedlings.
Frequency of fertilizer application gave significant
different only on shoot diameter. Biofertilizer at 5
ml/l only at once and three times applications gave
highest in teak diameter, similarly with treatment of
NPK (32:10:10) at 2 g/l applied twice and three
times.
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Abstract

Artemisia annua is a plant that is used to cure malaria. Artemisia contain secondary metabolites that is
artemisinin that used to eliminate parasite causing malaria such as Plasmodium falciparum. Artemisia growth
affects the production of artemisinin contained there in, so that the necessary environmental conditions are
appropriate to support the growth of artemisia. Market demand for the plant is quite high in the processing of
malaria drugs, so it should be used maintenance methods that can improve productivity artemisia one using
organic fertilizers.This research aimed to determine the effect of the type and ratio of fertilizer with the
medium on the growth of artemisia.This research was conducted at Greenhouse Faculty of Agriculture,
University of Sebelas Maret Surakarta in October 2015 to January 2016. This research used a Completely
Randomized Design (CRD) consisting of two factors combined treatment with three replications. The first
factor is the type of fertilizer consists of 3 types: horse manure fertilizer, compost filter press mud, compost
cow manure. The second factor has the ratio of fertilizer with medium consists of 5 levels: fertilizers as
medium, ratio of fertilizer with the medium 4:1, 3:2, 2:3, 1:4. Data were analyzed using analysis of variance
and Duncan’s Multiple Range Tested level of 5%. Treatment fertilizer showed the highest yield in compost
filter press mud that is on plant height, root length, days to flowering, root volume, weight of fresh stover and
weight of dry stover, while the ratio of fertilizer with medium treatments gived the best effect on the growth
and yield of the fertilizer treatment as medium.
Keywords : productivity, compost, manure
1.

INTRODUCTION

Artemisia is a medicinal plant that has been
used since ancient times by the people of China to
treat fever due to malaria. The active ingredient in
this plant is called qinghaosu in Chinese or
artemisinin (Lestari et al. 2010). The compound
artemisinin is derived from the raw substance
extracted from the plant artemisia. Artemisinin is
clinically proven to inhibit the development of
Plasmodium sp. the cause of malaria, therefore,
artemisinin is used as an active ingredient a mixture
of anti-malarial drugs
(WHO 2006).
Artemisia is widely grown in the highlands
because these plants can grow well at an altitude of
1000-1500 m above sea level. Increasing the
resilience of Plasmodium falciparum malaria is the
cause, then this plant needs to be cultivated on the
lowland to support the production of artemisinin in
addition to the highlands, for the treatment of
malaria. Artemisia cultivation can be done in
generative and vegetative, in order to increase the
productivity of these plants need a treatment to
speed up the production of these crops, one of them
with organic fertilizers that serve to support the

adequacy of nutrients on plant growth. Organic
fertilizer commonly used in agriculture, namely
compost and cages.
Compost is a fertilizer decomposition of
organic matter. This fertilizer has a function to
improve soil structure by increasing the organic
matter content and improve soil's ability to retain
soil water content. Plants are fertilized with compost
tend to be better quality than plants fertilized with
chemical fertilizers. Giving compost can improve
plant growth and nutrient in a medium (Wasis et al.,
2011). Besides compost, animal manure is a
fertilizer that can supply the needs of nutrients for
plants. Horse manure is a natural fertilizer that has a
good organic matter content, where the content of
organic C, total N, P and K available is generally
very high. Fertilizer is likely to accelerate than the
vegetative phase generative phase of the plants.
(Rosliani et al. 2004).
Fertilizer manure is organic fertilizer which has
sufficient good nutrient for plant growth. According
Zahara (2005), cow manure has a different nutrient
composition than other organic fertilizers. The
availability of nutrients from fertilizers is affected by
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the degree of decomposition or mineralization of
organic materials. Nutrients from animal manure
likely to form N, P and other elements contained in
the form of complex compounds organo protein or
humic acid compounds or lignin.
2. RESEARCH METHODS
The research was conducted in October 2015
until January 2016, at Greenhouse Faculty of
Agriculture, University Sebelas March Surakarta
with altitude of 95 meters above sea level. The tools
used in this research include plastic pots (diameter
30 cm), scissors, measuring cups, trowel, bamboo,
hoes, scales, oven, rope, plastic samples, meter,
bucket, yells, water hoses, stationery, labels, board
name, and a set of tools for laboratory analysis.
Materials used include seeds of Artemisia annua,soil
(inceptisol), horse manure, compost filter press mud,
and compost cow.
This study used a completely randomized
design (CRD) factorial consisting of 2 factors with 3
replicates in order to obtain 48 combination of
treatments. The first factor is the type of fertilizer
consists of 3 types: horse manure, compost filter
press mud, composted cow manure. The second
factor is the ratio of fertilizer to the medium consists
of 5 levels: fertilizer as a medium, ratio fertilizer
with the medium 4:1, 3:2, 2:3, 1:4. Data were
analyzed using analysis of variance and if there is a
significant difference continued with Duncan
Multiple level of 5%.
3. RESULTS AND DISCUSSION
Plant height
The treatment of compost filter press mud with
fertilizer as medium shows the average plant height
is 155.53 cm whereas the highest fertilizer treatment
horse manure with medium ratio 3: 2 shows the
average plant height low that is 70.33 cm (Table 1).
Table 1. Height of plants on different types of
fertilizers and ratio medium (cm)
Fertilizer types
Ratio medium with Horse
compost
Compo
fertilizer
manure filter press st cow
fertilizer mud
manure
85,60
155,53
83,07
Fertilizer as medium
4:1
83,73
90,00
120,37
3:2
70,33
98,57
138,57
2:1
137,17 113,37
100,60
1:4
118,97 112,97
123,40
The results of this study same with Kuruseng
and Hamzah (2011) which states that the fertilizer at
high doses to a certain extent will cause the result is
increasing, and at concentrations that exceed a
certain limit will also cause the results to decrease.
The relationship between treatment types of

fertilizer with a ratio of fertilizer with the medium is,
the higher the amount of fertilizers applied to crops
can increase productivity while at doses that exceed
certain thresholds can reduce crop productivity.
According to Dewi (2012), that a fertilizer
containing cow manure can help increase soil
organic matter as fertilizer cow dung is an organic
fertilizer that contains organic matter.
Number of branches
The number of branches of the lowest currently
on treatment of horses manure with ratio of medium
4:1 that is 40 branches. The number of branches
highest one is the treatment of compost filter press
mud with a ratio of medium 1:4 that is 74 branches
(Table 2).
Table 2. Number of branches in various types of
fertilizers and comparison of medium
Fertilizer types
Ratio medium
with fertilizer

Horse
compost
Compost
manure filter press cow
fertilizer mud
manure

Fertilizer as
Medium
4:1
3:2
2:1
1:4

47,00

57,00

51,00

40,00
50,67
44,00
49,33

47,00
56,67
53,67
74,33

48,67
43,33
47,00
51,00

Based on the average value, plants treated with
compost filter press mud has an influence positively
to a number of branches which is the average
number of branches of tall plants. The availability of
nutrients causes the growth of the plants to be better
and easier to absorb nutrients so the plants will form
new branches as well (Karban et al. 2006). This is in
line with Olfati et al. (2012), which states that the
nutrient phosphorus can cause disturbances in
metabolism and development of plants, including
inhibiting the growth, such as not increasing the
number of branches.
The establishment of the branch (lateral
shoots) in plants is influenced by internal factors
which processes the apical dominance related to the
ratio auxin-cytokinin hormone produced by the
plant. (Hidayat 2009). According Pangli (2014),
states that the loose spacing will allow the process of
photosynthesis which is enough to plant, so it will
stimulate the growth of productive branches. Based
on this it is expected the plant Artemesia with
fertilizer treatment has a number of branches that
many despite growing glass house in low-lying
areas.
Age of flowering
Age flowering was observed from the beginning
until the time of planting flowers appear first. Based
on Table 3, the highest flowering dates contained in
cow manure compost treatment with medium ratio
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1:4 that is 77.67 days, while treatment with horse
manure as a fertilizer treatment showed medium
flowering date low that is 42.33 today (Table 2).
Based on observational data showed that fertilizer
types and ratio of fertilizer with the medium
significant effect on flowering date.

Table 4. Long roots in various types of fertilizers
and ratio medium (cm)

Table 3. Age of flowering on many kinds of
fertilizers and ratio medium (days)

Fertilizer as
medium
4:1
3:2
2:1
1:4

Fertilizer types
compost
Ratio medium Horse
filter
Compost cow
with fertilizer manure
press
manure
fertilizer
mud
Fertilizer as
42,33
76,33
66,67
medium
4:1
57,00
68,33
62,00
3:2
52,33
66,33
71,00
2:1
52,33
57,00
73,33
1:4
57,67
63,00
77,67
According Lima (2016), application of fertilizer
on crops tend to stimulate vegetative growth which
is good, causing the plants to flower just in time.
Good vegetative growth will have an impact on the
productivity of a good crop that days to flowering
and harvesting tended to last longer (Davenport
2007). According Silva (2014), Age flowering
indicates the time it takes a crop to pass the
vegetative phase. Vegetative phase longer used
plants to obtain food reserves more of the
photosynthetic process, which will be used as energy
in the generative phase later.
The results of this study together with Gusmaini
and Nurhayati (2007), which expressed high light
intensity and exposure time is short, causes the
artemisia plant will accelerate the generative process
so fast flowering. The high light intensity leads to
high transpiration in plants that accelerate the
generative phase of flowering artemisia is quickly
formed.
Length of root
The highest length of root in treatment
compost filter press mud with fertilizers as medium
that is 42.23 cm. Root length was lowest for the the
treatment of horse manure with fertilizers as a
medium that is 4.2 cm (Table 4). These results
indicate that root length artemisia affected by their
treatment of fertilizers and comparison of fertilizer
with the medium.

Ratio medium
with fertilizer

Horse
manure
fertilizer
4,20
15,03
17,17
18,33
25,20

Fertilizer types
compost
filter press
mud
42,23
19,23
19,80
15,07
15,03

Compost
cow
manure
6,43
21,37
18,30
18,27
17,27

Roots are part of the plant that are not normally
visible, but it is an important component of plants,
especially in providing nutrients and water needed in
plant metabolism (Sharratt dan Gesch 2004).
Research Merrill (2002) showed that the length of
the root is expected to field the absorption of
nutrients increasingly widespread, so the distribution
of nutrients from the growing medium to the plant to
run smoothly.
In Table 4 shows that the compost filter press
mud is a fertilizer that is a positive impact on the
long roots of artemisia suspected that the fertilizer is
a good medium for root growth, according to Hayati
et al. (2012), a fertilizer that has the right medium
mix in the supply of soil aeration will allow plant
roots develop properly.
Low plant roots can be caused by fertilizer
exceeds the limits, it is in accordance with Costa et
al. (2002), which states that increasing the dose of
fertilizer with a high level will have a negative
impact in the form of a long decline in plant roots.
The number of roots that many will be able to assist
in absorbing water, so it can be used for the process
of plant growth.
Volume of root
The highest volume of root in the treatment
compost filter press mud with fertilizer as medium
that is 14.2 ml. Root length was lowest for the
treatment of horse manure with fertilizers as a
medium that is 2.77 ml (Table 5). These results
indicate that the root volume artemisia affected by
their treatment of fertilizers and comparison of
fertilizer with the medium.
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Table 5. Volume roots in various types of fertilizers
and ratio medium (ml)
Fertilizer types
Ratio medium Horse
compost
with fertilizer manure filter press
fertilizer mud
Fertilizer as
2,77
14,20
medium
4:1
7,93
7,87
3:2
4,87
9,53
2:1
8,73
6,37
1:4
9,00
6,13

Compost
cow
manure
4,47
7,20
11,00
5,70
6,43

Volume of roots show the ability of roots to
absorb nutrients and water in the medium. If the root
volume is low then the ability of the roots to absorb
nutrients and water in a medium low. Based on
average yields can be concluded that the root
volume artemisia affected by their treatment of the
type of fertilizer and manure comparison with the
medium. This is also supported by Cassan et al.
(2009), which states that the plants get unlimited
water from the soil will tend to increase the volume
of roots, which will affect the root dry weight.
The volume of root positively correlated with
the length of lateral roots and a long taproot that
value root volume is also a combination of lateral
root length and long taproot (Bonifas dan Lindquist
2009). This is also supported by Proklamasiningsih
et al. (2012), which states that the surface area in
contact with the roots of growing medium related to
the surface area of absorption of nutrients. Perfect
root system is characterized by long roots and root
surface area.
Weight of fresh stover
The highest weight of fresh stover in treatment
compost filter press mud with fertilizer as medium
that is 82.77 grams. Weight fresh stover lowest for
the treatment of cow manure fertilizer with treatment
fertilizer as medium that is 3.78 grams (Table 6).
These results indicate that the weight of fresh stover
artemisia affected by their treatment of fertilizers
and comparison of fertilizer with the medium.
Table 6. Weight stover fresh on various types of
fertilizers and ratio medium (gram)
Ratio medium
with fertilizer
Fertilizer as
medium
4:1
3:2
2:1
1:4

Fertilizer types
Horse
compost
manure filter press
fertilizer mud
18,17
82,77

Compost
cow
manure
3,78

8,57
9,30
32,85
31,50

15,37
30,39
12,16
21,27

13,24
43,56
15,73
22,21

Weight of fresh stover of the plant is a
combination of development and expansion of plant
tissue such as the number of leaves, leaf area and
plant height were affected by the water content and
the nutrient content in the cells of the plant tissue.
Fresh weight of the plants into the parameters of
growth and play a role in determining the quality of
results(Manuhuttu et al. 2014).According to Zheng
et al. (2009), explains that, weight stover fresh plant
related closely enough to the levels of nitrogen in the
soil and uptake of nitrogen by plants, so the higher
nitrogen is absorbed by plants cause nitrogen needs
of the crop vegetative phase fulfilled, so as to
increase plant biomass. According Hayanti et al.
(2014), increase in plant height and root length
causes an increase in the fresh weight of the plant.
The greater the weight of fresh crop, then the
metabolic processes in plants running well, and vice
versa.
Weight of dry stover
The highest weight of dry stover in treatment
compost filter press mud with fertilizer as medium
that is that is 60.07 grams (Table 7). Weight of dry
stover lowest for the treatment of cow dung fertilizer
with manure as a medium that is 3.38 grams.
Table 7. Weight of dry stover on various types of
fertilizers and ratio medium (gram)
Fertilizer types
Ratio medium Horse
compost
with fertilizer manure filter press Compost
cow manure
fertilizer mud
Fertilizer as
14,50
60,07
3,38
medium
4:1
7,18
14,06
12,44
3:2
7,36
26,63
23,40
2:1
24,77
12,74
9,51
1:4
24,75
17,73
16,41
Based on average values, indicating that the
treatment type of fertilizer increased the weight of
dry stover crops. It is also equivalent to the results of
research Pangli (2014), which says that the dry
weight of plants reflects the accumulation of organic
compounds were successfully synthesized plants
from anorganic compounds mainly of water and
carbohydrates (CO2) According to Rahman et al.
(2015), explains that the higher the value of the dry
weight of plants produced, the plant growth is
getting better and the nutrients are absorbed more
and more.
In the opinion of Sarif et al. (2015), which says
that the dry of weight is an indication of the success
of plant growth, due to the dry weight showed the
ability of plants to take nutrients from the growing
medium to support growth. Increased plant dry
weight associated with the metabolism of plants or
their growing conditions the plants are better for the
ongoing activity of the metabolism of plants such as
photosynthesis.
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4. CONCLUSIONS AND SUGGESTION
1) Conclusion
The conclusion that can be drawn from the
study of the response of Artemisia annua against
organic fertilizer in lowland namely:
a. Treatment type of fertilizer effect on plant
height, number of branches, root length, root
volume, fresh weight stover and dry weight of
stover
b. Tre
c. atment comparison of fertilizer with the media
had no effect on growth and yield Artemisia
2) Suggestion
Cultivation of Artemisia should always pay
attention the level of provision of water because the
plant is wilted when watering late. For further
research, it is expected artemisia seeds used have the
same height so that the effect of the organic fertilizer
seen the end of the study.
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