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PREFACE 

 

 First of all, I would like to say thankful for the God for his blessing on the 14th International 

Conference on Development of Science through Strengthening of Publication in Indexed Journals 

held in Dwijendra University on August 10-11, 2017. I am pleased to appreciate to the keynote 

speakers attending in this conference, such as Mr. Dr. M. Dimyati as Director General of Research 

and Development Strengthening, Ministry of Research, Technology and Higher  Education, Republic 

of Indonesia, and Mr. Dr. Drs. M.S. Chandra Jaya, M.Hum. as the Chairman of Dwijendra Yayasan. 

In this occasion, I also send my thanks to Prof. Dr. I Nengah Dasi Astawa, M.Si. as  Coordinator of 

Kopertis Region 8, and Dr. Achmad Fatoni Rodli, M.Pd. as the Chairman of P-ADRI.  

 The presence of invited speakers, namely Prof. Laurance Tamatea from Charles Darwin University 

(Australia), Prof. Takahiro Osawa from Yamaguci University (Japan), Smith. N. Ndila from Landi 

Institute, Dr. Tom Olijhoek as  Editor in Chief DOAJ (Netherlands), Judith Barnsby, Managing Editor 

DOAJ (United Kindom), and Leena Shah, DOAJ Ambassadors (India) are very significantly for all 

participant to get fruitful knowledge. The ideas and experiences of them are being good 

documentation which is incorporated into this proceeding covering six subthemes. These are formal 

science, natural science, humaniora, applied science, religion, and social science.  

 This proceeding might have significant benefits for the readers in enhancing their knowledge 

related to their interests. Besides, the paper included in this proceeding could bring new inspiration 

for the readers to have research and strengthen the results of research. I hope this might encourage the 

researchers to intensify research activities conducted by themselves and collaborative research 

between or among researchers. Doing research is one of the most important for the lecturers in the 

higher education institution, such as university, institute and others. The existence of higher education 

institutions would be acknowledged by the people when they produce research and socialize results of 

research in the community. 

 In term of globalization, I also appreciate this international conference which has already 

completed proceedings with its International Standard Book Number (ISBN). This is one of the 

efforts of committee supported by DPP of P-ADRI starting from the preparation until implementation 

and processing of this proceeding. More than 170 papers are included in the proceeding, which are 

written by the lectures and experts with different disciplines. This proceeding is not only printed but 

also could be accessed to the web (on line system). Therefore, it could be published into the world 

and acknowledged by the people. This is a part of the program World Class University and World 

Class Research Institution.  

 Hope this proceeding provides additional information and knowledge for the researchers and the 

people relating the application of technologies and social engineering. Thank you very much for the 

contributors of this proceeding. 

 

        Denpasar, 11 August 2017 

        Rector of Dwijendra University 

 

 

 

 

        Dr. Putu Dyatmikawati, SH.M.Hum. 
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SENSE AND NON-SENSE IN JOURNAL QUALITY 

ASSESSMENT SYSTEMS 
Dr. Antonius Olyhoek 

Editor in Chief DOAJ 

 

Abstract 
Open access has is quickly becoming the default scientific publishing system in the Western Haemisphere and 

already more than 30% of all english language STM papers is published in open access. Especially in the Global 

South implementation of Open Access is severely hampered by a set of common misbeliefs, especially the ideas that 

open access is linked to low quality science, is too expensive, it is too difficult to convert existing journals to open 

access, there are no good business models and others. 

In this presentation I will concentrate on the major culprit namely the wrongs of existing quality assessment 

systems. The idea of low quality for Open Access journals is enforced by the widespread use of Impact Factors for 

quality assessment of journals. Many governments emply lists of good quality journals based on Impact factors. I 

will discuss why impact facors should not be used to assess the quality of journals or even of scientists publishing in 

these journals. I will also highlight the not well known pitfalls of those basic quality assessment systems as peer 

review and citation analysis. All this will serve to make it clear that the scientific enterprise , the business of 

scientific publishing and the evaluation sytems in use are in great need of of fundamental revision and reorientation. 

I will show that Open Access and on a broader level Open Science can provide a road to a new way of doing, 

evaluating and applying scienitific work, a way that bases on fair judgments, real societal needs and broad citizen 

participation on all levels. 

 

Keywords:open access, open science, barriers, impact,global south, transition, quality assessment, impact, peer 

review, citation analysis 
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INCREASING THE ADOPTION OF BEST PRACTICE 

IN OPEN ACCESS PUBLISHING! 
 

Judith Barnsby, Managing Editor, DOAJ, UK 

 

The Directory of Open Access Journals (DOAJ) is a community-curated directory of over 9500 online open access 

journals from around the world. To be listed in DOAJ, a journal must meet a set of basic criteria, including: all 

content must be immediately available in open access with no embargo; editorial oversight via an editorial board and 

peer review; 

clear copyright and licensing information. The open access journals with the highest levels of openness, 

accessibility, discoverability, reuse policies and authors rights are awarded the DOAJ Seal for best practice. 

However, only a small proportion of the journals currently indexed in the DOAJ database have achieved the award 

of the DOAJ Seal. How can the awareness of best practice in open access publishing be increased, and the adoption 

of best practice policies adopted more widely? What are the barriers to best practice, especially for low-cost journals 

and in lower-income countries? With a special focus on Indonesia, it is possible to identify some effective solutions 

that can be easily implemented by most Indonesian journals. Further improvement may require additional effort in 

education programmes, as well as support for 

journals from institutions or government. 

 

Keywords: Directory, open access, DOAJ, indexed, education 
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AN INSIDE PERSPECTIVE ON THE DOAJ 

AMBASSADOR PROGRAM FOR THE GLOBAL SOUTH, 

2016 

 
- Leena Shah,  

DOAJ Ambassador for India 

 

Abstract 

To focus on the improvement of open access (OA) journals in the global south, DOAJ launched an IDRC funded 

Ambassador Program from June 2016 – April 2017. The objective of this program was to increase the knowledge 

and use of best practices for publishing OA journals, use of DOAJ and raise awareness of the threat posed by 

questionable OA publishers in the developing world. Ambassadors were selected from eleven different regions/sub-

regions representing different parts of China, India, Africa, Latin America and Middle East. These ambassadors 

were trained and tasked with increasing the coverage of OA journals in DOAJ from their region, raising awareness 

of OA and DOAJ among the academia and educating best practices in OA publishing to local OA journal publishers. 

The program has achieved in bringing about policy changes in some regions like Algeria which released a new 

government policy to publish OA and a recommendation that all Algerian journals become familiar with DOAJ 

criteria and apply for indexing in DOAJ. China’s Weibo has provided DOAJ its own channel and reproduces the 

tweets in Chinese. Overall, Ambassadors have reached out to more than 3000 journals and 500 over publishers 

promoting best publishing practices and made more than 100 presentations at conferences and workshops. The 

Ambassadors at the end of the project continue to work with DOAJ as volunteers. DOAJ is continuing and 

extending the Ambassador program by actively seeking Ambassadors in other countries – with Indonesia, Japan and 

South Korea in the pipeline. 

 

Keywords: DOAJ, ambassador, publisher, government policy, reproducer 
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APPLICATION OF SATELLITE OCEANOGRAPHY IN INDONESIA 
 

Takahiro Osawa 

Yamaguchi University, Japan 

Email: osawaunud@gmail.com 

The Indonesian seas represent the only pathway that connects different ocean basins in the tropics, and  
therefore play a pivotal role in the coupled ocean and climate system. Here, water flows from the Pacific to the  
Indian Ocean through a series of narrow straits. The through flow is characterized by strong velocities at water  
depths of about 100 m, with more minor contributions from surface flow than previously thought. This mixing  
results in the net upwelling of thermocline water in the Indonesian seas, which in turn lowers sea surface  
temperatures in this region by about 0.5 °C, with implications for precipitation and air-sea heat flux. Moreover,  
the depth and velocity of the core of the Indonesian through flow has varied with the El Niño/Southern Oscillation  
and Indian Ocean Dipole on internal to decadal timescales. Specifically, the through flow slows and shoals during  
El Niño events. Changes in the Indonesian through flow alter surface and subsurface heat content and sea level in  
the Indian Ocean between 10 and 15° S.  

1.   ITF (Indonesia Through flow)  

ITF links two oceans and in so doing provides a pathway for modifying the stratification within each of these  
oceans as well as sea-air fluxes that impact on such climate phenomena as ENSO and the Asian Monsoon. The  
complex geography of the region, with multiple narrow constrictions connecting a series of large, deep basins,  
leads to a circuitous ITF pathway within the Indonesia seas. En-route the Pacific inflow waters are modified before  
export to the Indian Ocean due to mixing, upwelling and air-sea fluxes. While a number of measurement programs  
have recently been undertaken in the Indonesian region, a serious shortcoming is their lack of temporal  
coherence: the data cover different time periods and depths in the different passages of the complex pathways  
linking the Pacific and Indian Oceans. This has lead to ambiguity of the mean and variable nature of the ITF, and  
of the transformation of the thermohaline and transport profiles within the interior seas.  

 
 
 
 

The thermohaline circulation brings  

warm, tropical waters northwards 

towards to the Arctic and send cold, 

polar waters southward.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  1  (up) Conveyor belt, (below) The Indonesian Throughflow (ITF)  
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2.   Ocean remote sensing  

An electromagnetic signal of a particular kind leaves the sea carrying information about one of the primary  
observable quantities which are the color, the radiant temperature, the roughness, and the height of the sea. This  
signal must pass through the atmosphere where it may be changed, and where noise may be added to it, before  
it is received by the sensor which detects particular properties of the radiation and converts each measurement  
into a digital signal to be coded and sent to the ground. The sensor geometry restricts each individual observation  
to a particular instantaneous field of view (IFOV).In order to convert the numbers received at the ground station  
into scientific  measurements  of useful precision and  quantifiable  accuracy,  the  remote-sensing process  
represented in the left-hand side of Figure 1 must be inverted digitally using the knowledge and information  
identified on the right-hand side.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  1 Schematic of information flow in ocean remote sensing(Robinson 2004)  

It is also important to recognize that in general the direct measurements made by a satellite sensor, even after  

applying atmospheric corrections when necessary, are not themselves oceanographic parameters. A part from  

the example of sea surface temperature, the primary quantity observed by most sensors requires a further stage  

of interpretation to generate derived parameters that are useful for oceanographers, as summarized by the  

bottom row of Figure 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  2 Schematic illustrating the different remote-sensing methods and classes of sensors(Robinson 2004)  
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3.   Sensor type for observing the ocean  
3.1. Ocean color radiometers  

The term ocean color is used loosely in remote sensing to refer to both the magnitude and the spectral 

composition of the light leaving the water. In practice it is the spectral radiance at the top of the atmosphere 

that is measured from a satellite. Interpreting ocean color: The color of the sea is not of itself an ocean variable 

of particular interest for most marine scientists. However, the factors which influence ocean color, such as the 

presence of phytoplankton, the concentration of pigments associated with primary production or dissolved 

organic material, and the concentration of suspended particulates are all of considerable oceanographic  

importance. Measurements of these properties can be derived from the color.  
 

3.2. Thermal infrared radiometry for measuring sea surface temperature  

Infrared and microwave radiometers can be used directly to measure the radiation temperature of surfaces.  

Given knowledge about the emissivity of the sea surface this can be used to estimate the physical temperature  

of the water. For infrared measurements there is a close relationship between emitted infrared radiation and  

sea surface temperature (SST). SST data products; The most widely used were those derived from AVHRR, such  

as multichannel sea surface temperature (MCSST) (Walton et al., 1998) or Pathfinder SST (Vazquez et al., 1998),  

which is a reprocessing of the archived pixel-level AVHRR data with algorithms incorporating the best  

knowledge of sensor calibration drift and making full use of the available drifting buoy dataset (Kilpatrick et al.,  

2001)  

3.3. Microwave radiometry  

Since the mid-1980s a series of Special Sensor Microwave Imagers (SSM/I) have flown on a U.S. defence  

satellite program, delivering mainly meteorological products (Wentz, 1997), and used by oceanographers to  

detect sea ice or for wind speed measurements. However, serious consideration of microwave measurements of  

SST from space started only when a sensor having a 10.7 GHz channel was flown on the Japanese-U.S. Tropical  

Rainfall Measuring Mission. Called the TRMM microwave imager (TMI) it has a spatial resolution of 0.5˚ (about 50  

km) and because it oversamples it is capable of mapping mesoscale eddies quite effectively using a grid scale of  

25 km. It lacks the preferred SST waveband of 6.6 GHz, but its 10.7 GHz channel is sensitive to SST in tropical water 

temperatures. It covers only latitudes lower than 40˚.  

3.4. Altimetry for measuring surface slope, currents, and wave height  

A satellite altimeter is a nadir-viewing radar which emits regular pulses and records the travel time, the  

magnitude, and the shape of each return signal after reflection from the Earth’s surface. Travel time is the  

essential altimetry measurement, leading to determination of the ocean surface topography at length scales  

longer than about 100 km. Ocean surface topography contains information about ocean dynamical and  

geophysical phenomena.  
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Figure  3 Annual mean global sea surface temperature  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  4 Fisheries study by applying SST data  
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SUSTAINABLE DYNAMICS: A FRAMEWORK FOR 

CREATIVE COLLABORATIONS FOR SUSTAINABLE 

DEVELOPMENT IN BALI, INDONESIA 
 

Kim Dyan A. Calderon and Hai Dai Nguyen 
Yayasan Global Banjar Internasional (WOW Bali) 

 

Abstract 

Communities respond to sustainable development in diverse ways. Using local wisdom and resources and accessing 

global networks, community members work together to sustain their economic and social wellbeing, and regenerate 

their natural ecosystems. The Sustainable Dynamics Model captures the processes with which interdependent actors 

and stakeholders leverage each other’s forces and capabilities to achieve their visions of a sustainable community. 

This exploratory study that aims to introduce and define the Sustainable Dynamics Model emanated from an 

observational case study of a sustainable community-based ecotourism project through the Asian Productivity 

Organization Workshop on Agrotourism Development and Marketing in Bali, Indonesia. Later on, it evolved into 

interdisciplinary action research seeking to integrate sustainability solutions initiated by various stakeholders to the 

local community’s vision of a global banjar (community). Focus group discussion and workshops, interviews and 

case studies propelled the gathering of information on the processes of implementing these solutions from local and 

international stakeholders. The main lesson that emerged from these local initiatives is that achieving social, 

economic and ecological balance within the community depends on the dynamics of the actors and stakeholders 

participating in the collaboration. Developing a sustainable community requires human-level (self) transformation: 

personal wellness and creative autonomy leading towards the creation of opportunities for social, economic, and 

environmental transformation. 

 

Key words: sustainable development; sustainable dynamics framework; creative collaborations; action research; 

sustainable solutions; community-based sustainability initiatives; Bali, Indonesia 
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THE IMPOSTER SYNDROME: DISCIPLINE CHANGE AND 

THE PUBLISHING IMPERATIVE 
 

Laurence Tamatea 

Charles Darwin University, Australia 

Email: laurence.tamatea@cdu.edu.au 

 
Abstract 

While an imposter is someone who pretends to be something which they are not, the imposter syndrome is 

experienced by those who are already qualified to be or do something, which they feel that they cannot do or are not 

qualified to do.  This is a paper about the imposter syndrome as it relates to this academic’s experience of slowly 

moving from the field of education sociology to that of software development, or programming for want of a better 

word.  In this move from one’s established area of expertise where the author has a track record of publications, to 

another where one is very much still a learner there is much to reflect upon in terms of the imperative to publish in 

recognised international peer reviewed journals. In this paper, I highlight some of those reflections as the basis for 

engaging discussion around how we might variously begin to overcome our own experiences of the imposter 

syndrome and fulfil the publishing imperative. 

 

Key words: Syndrome, software development, publication, journal 
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EFFECTIVE LEADERSHIP FOR MAKING GOOD JOB 

SATISFACTION 
 

Smith M. Ndila 

Landi Institute, Bali 
institute.landi16@gmail.com 

 

Abstract 

 
Effective leadership employed could make good performance of organization due to it is an important key 

component of all organizations.  Successful organizations are the result of effective leadership and organizational 

culture. Organizational culture refers to the beliefs and values that have existed in an organization for a long time, 

and to the beliefs of the staff and the foreseen value of their work that will influence their attitudes and behavior. 

The culture within an organization is very important, playing a large role in whether it is a happy and healthy 

environment in which to work. In communicating and promoting the organizational ethos to employees, their 

acknowledgement and acceptance of it can influence their work behavior and attitudes. When the interaction 

between the leadership and employees is good, the latter will make a greater contribution to team communication 

and collaboration, and will also be encouraged to accomplish the mission and objectives assigned by the 

organization, thereby enhancing job satisfaction. 

 

Key words: Organization, leadership, management, satisfaction 
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FACTORS AFFECTING THE TAXPAYER OF MICRO, 

SMALL AND MEDIUM ENTERPRISE (MSMEs)  

TO HAVE TAX IDENTITY NUMBER   

 (Case Study to Songket Entrepreneur in Palembang) 

Maulan Irwadi 1), Maya Dini 2), Choiruddin3) 

1) 2) Accounting Department, Polytechnic of Anika Palembang, Palembang City, Indonesia  
 E-mail: irwadi1@yahoo.co.id 

3) Accounting Department,  State Polytechnic of Sriwijaya, Palembang City, Indonesia 
E-mail: choirudd1n@yahoo.com 

 

 

Abstract. The ain of this research was to analyze the factors affecting the taxpayer wishes to have a tax number for 

SMEs in Palembang. The data used in this research is the primary data in the form of a questionnaire. Respondents are 

shopkeepers or songket entrepreneurs who do not or who already have a tax number which is in the municipality of 

Palembang. The research method is descriptive and quantitative data were processed using SPSS by linear regression. 

Questionnaires were returned as much as 34 questionnaires or by 80.95% of the 42 questionnaires distributed. The 

analysis showed a variable understanding of taxpayers, the benefits of tax number, income, taxes and tax penalties 

socialization effect against the desire to have a tax number of 0.735 or 73.5% while the remaining 26.5% is explained by 

variables or other factors not analyzed in the study this. Based on the understanding of the variables simultaneously 

testing the taxpayer, a tax number benefits, income, taxes and tax penalties socialization significantly effect to the desire 

to have a tax number.  

Keywords: the taxpayers understanding, benefits recived by taxpayer, tax socialization and taxpayer 

 

 

I. INTRODUCTION 

Background 

Government to fulfill the need of  country 

expenditure always make an effort to collect and explore 

domestic revenues through the expansion of sources of State 

revenue, especially revenue non-oil and gas. The most 

potential source of revenue is domestic revenues, especially 

from tax sector because through government taxes can 

finance public facilities and infrastructure in all sectors of 

life, such as transportation, water, electricity, education, 

health, security, communication, social and other facilities 

are shown to meet development needs.  

Directorate General of Tax (DGT) office of South 

Sumatra and Bangka Belitung region recorded until the end 

of 2014 managed to realize the target of tax revenue in the 

percentage of 95.09% with total achievement of Rp. 9.5 

Trillion. This achievement experienced a growth of about 

11.30% when compared with the previous year. The 

additional tax revenues consisted of various types of nominal 

taxes, including non-oil and gas taxes ammounting to Rp. 

5.066 trillion, realization of PPN and PPnBM Rp. 3.470 

trillion, PBB Rp 840 billion, other taxes Rp 140 billion and 

PPh of gas Rp. 2.4 billion. 

Revenue from tax sector is substantial, but revenue 

from tax allows for further upgrades. One way that the 

government uses to encourage increased tax revenue is 

through the expansion of tax subjects and objects or by 

collecting new taxpayers. Through the increase in the 

number of registered taxpayers, the government expects the 

increase in the number of taxpayers exercising their taxation 

rights and obligations and it is expected that the revenues 

from the State will increase. One of the ways in which the 

tax base is to encourage people who already have the 

requirement to register themselves as taxpayers and have tax 

identification number. 

The crisis that occured in Indonesia in 1997 is a moment of 

learning for the Indonesian economy. The crisis resulted in 

the position of economic sector actors have changed. Large-

scale businesses one-on-one went bankrupt as imports 

increased drastically, debt repayments increased as a result 

of the declining and fluctuating value of the rupiah against 

the dollar. In contrast to micro, small and medium 

enterprises (MSMEs), most of which survive because most 

SMEs produce consumer goods and services with the 

proportion of prices to low income, the average income level 

of society does not have much effect on demand. 

Based on data of statistic in 2014 MSMEs in South 

Sumatra as much as 2.002.836 units and of that number of 

songket industry managed by MSMEs thrives in various 

areas of South Sumatra, especially in the city of Palembang. 

However, many entrepreneurs who do not have a Taxpayer 

Identification Number and confirmed as a Taxable 

Enterpreneur. Of the many taxpayers who actually already 

meet subjective and objective requirements but they do not 
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have a Taxpayer Identification Number then appear 

disobedience in paying taxes. Disobedience in paying taxes 

does not only occur in the entrepreneur's layer but it has 

become common knowledge that other professional workers 

are also disobedient to pay taxes. 

Until now the problem of Taxpayer compliance level 

remains a problem that needs to be considered in the field of 

taxation. Domestically, the ratio of taxpayers' problems in 

carrying out its tax obligations is still low. The low level of 

taxpayer compliance to meet its tax obligations is very 

ironic, when compared with the growth rate of business in 

Indonesia. 

There are several factors that influence the low 

awareness of tax obligation by small and medium business 

owners such as low comprehension of taxpayers, perceived 

benefits, income level, socialization of regulations by the tax 

authorities and strict sanctions. 

Researches on factors affecting taxpayer's desire to 

have tax identification number have been largely done by 

previous researchers. Research on factors affecting 

taxpayer's desire to have tax identification number also 

generate different opinion. Waras and Jati Research (2014) 

found the income taxpayers, the perceived benefits of 

taxpayers, tax penalties have a significant positive effect on 

taxpayer compliance. Winda Research (2012) finds 

awareness of paying taxes on knowledge and understanding 

of tax laws, a good perception of the effectiveness of the tax 

system and fiscal services have a positive and significant 

impact on the willingness to pay taxes. 

Based on the background of the above problems, 

researchers are motivated to conduct research by taking the 

title "Factors Affecting Taxpayer Desire To Own Tax 

Identification number (Case Study to Songket Entrepreneur 

In Palembang)". 

 

Problems 

Based on the title above then the formulation of the 

problem in this study are what factors affect the taxpayer's 

desire to have tax identifaction number (case study to 

Songket entrepreneurs in Palembang)? 

 

Purpose of research  

Based on the formulation problem above, the purpose of 

this research proposal is to obtain empirical evidence of the 

influence of taxpayers' desire to have tax identification 

number (case study to Songket entrepreneurs in  Palembang). 

 
Factors underlying Taxpayers desire to own 

taxidentification number 

Factors are things or events that cause or affect the 

occurrence of an event. From the explanation, we can know 

the factors that influence Songket entrepreneurs in having 

tax identification nuber, so can find a solution in overcoming 

obstacles and obstacles in the desire to have NPWP. 

1. Understanding of Taxpayers 

According to Arikunto (2009: 118) states that 

understanding is how one defends, distinguishes, estimates, 

explains, broadens, concludes, generalizes, gives examples, 

rewrites and estimates. Fulfillment of tax obligations will be 

implemented properly if supported by a good taxpayer 

understanding Regarding taxation laws. Understanding will 

facilitate the taxpayer in carrying out tax obligations. 

Taxpayers who do not understand the tax laws will 

obviously tend to become non-compliant taxpayers. Vice 

versa, the more taxpayers understand the tax laws, then the 

taxpayer will tend to be compliant taxpayers. This is the 

basis for the allegation that the understanding of taxpayers 

affect taxpayer compliance. 

2. Benefitial of Taxpayers 

Taxpayers are obliged to have tax identification 

number if it meets subjective and objective requirements 

based on provisions of taxation legislation. Taxpayers are 

expected to consciously and voluntarily register themselves 

to obtain NPWP. However, the Directorate General of Taxes 

has the authority to grant tax identification number in the 

position of taxpayer Who do not have tax identification 

number yet are eligible to have tax identification number. 

In addition to the obligations, tax identification nuber 

ownership is also motivated by various taxpayer needs on 

tax identification number. The benefits according to 

Priantara (2011: 7) argue that the need to have tax 

identification number for taxpayers can be interpreted as a 

condition where must mean as a condition where the 

taxpayer is in need of tax identification number .The need 

factor is related to the benefits of having tax identification 

number. Ownership of tax identification number must be 

able to provide benefits that are in harmony with the 

interests of the taxpayer so that taxpayers will be motivated 

to have tax identification number. Therefore, the benefit of 

tax identification number is suspected as one of the factors 

affecting taxpayer compliance in having tax identification 

number. The more benefits a taxpayer gets over tax 

identification number ownership, the taxpayer's compliance 

will increase. 

3. Income Level 

The level of income is sometimes considered the 

reflection of one's social class. A person with a large income 

tends to be positive. In addition to one's achievement factor 

is also due to government intervention that emphasizes taxes 

as a liability (Purwantini and Bondan, 2004). 

A person's financial condition may positively or 

negatively affect its willingness to meet its tax requirements 

regardless of the relationship between the taxpayer's 

understanding of understanding the tax laws. In this study, 

income taxpayer rate seen from the income earned 

Taxpayers whether coming from the company by working as 

an employee or earn income by doing business 

4. Tax Socialization 

Socialization by Baslamah (2004: 196) is a process 

whereby people study the value system, norms and behavior 

patterns expected by the group as a form of transformation 

from that person as an outsider into an effective 

organization. So that the socialization of taxation can be 

interpreted as an effort of the Directorate General of 

Taxation to provide understanding, information and 

guidance to the community in general and taxpayers in 

particular regarding everything related to taxation. Programs 

that have been done related to tax socialization activities, 

among others: 

a. Conducting counseling about taxation 
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b. Conducting seminars in various professions as well as 

trainings for both government and private 

c. Set up a stand at the Mall 

d. Installing a tax-themed banner 

e. Posting public service ads on various television stations 

f. Conducting tax goes to campus event filled with various 

interesting events ranging from tax debate to the tax 

seminar where the event aims to generate understanding 

of taxes to students who are considered very critical. 

5. Tax Sanction 

Sanctions are an act of punishment given to a person 

who violates the rules. Regulation or legislation is another 

sign of someone to do something about what to do and what 

should not be done (Arum, 2012). 

The government has prepared the signs set forth in the 

Law of Taxation in force for the implementation of tax 

collection can be orderly in accordance with the expected 

targets. If the tax obligations are not implemented, then there 

are legal consequences that can occur because the tax 

contains elements of coercion. The legal consequences are 

the imposition of taxation sanctions. 

In Law Number 28 Year 2007 About General 

Provisions and Procedures of Taxation mentioned that there 

are two kinds of sanctions, namely: 

a.   Administrative sanctions consisting of: 

1) Administrative sanction in the form of fine 

2) Administrative sanction in the form of interest 

3) Administrative sanction in the form of increase 

b.  Criminal sanctions consisting of: 

1) Criminal confinement 

2) The imprisonment 

The imposition of tax sanction aims to create taxpayer 

compliance in carrying out its tax obligations. The higher the 

sanction or the severity, the more detrimental the taxpayer 

will be. Therefore, the tax sanction is expected to affect the 

level of desire to have Tax Identification Number. 

II. METHODS 

Data Type 

In this study the data analyzed is the primary data. 

Data that comes directly with the problem under study. This 

research was obtained directly from the songket 

entrepreneurs in the Municipality of Palembang and this data 

in the form of questionnaires that have been filled by the 

taxpayers who were elected to respondents in this study. 

 

Population and sample of Research Population  

The population in this research is the owners of 

songket shop / entrepreneurs who have not or who already 

have NPWP located in Palembang as many as 17 

entrepreneurs  Attached data. 

 

Research Sample 

The sampling technique used in the study is saturated 

sampling (census) due to the limited number of population, 

so that all members of the population serve as a sample of 

research 

Framework 

This research explains the theory of the desire to have 

tax identification numberwhich is influenced by taxpayer 

understanding factor, tax identification number benefit, 

income level, tax socialization and tax sanction .  

 

 

Operational Research Variables 

The research variables are attributes or properties of 

people, objects or activities that have certain variations set 

by researchers to study and draw conclusions (Sugiyono, 

2012: 59). The operational variables of this study can be 

described in full in the following table: 
Table 1 

Operational Research Variables 

 

Variable 

 

Definition 

 

Indicators 

Measurement 

Scale 

Independent 

    (X1) = 

Understandi

ng of 

Taxpayers 

Something 

that 

knowing by 

taxpayers 

about tax 

1. Defintion 

of TIN 

2. Function of 

TIN 

3. Understandi

ng of 

owning 

TIN 

Likert 

Independent 

(X2) = 

benefit of 

TIN 

Benefit that 

will obtain 

by owning 

TIN 

1. Low 

taxation 

2. Good 

services 

3. Good 

administrati

on 

Likert 

Independent 

(X3) = 

income of 

taxpayers 

Everything 

that will 

give 

taxpayers 

benefitial 

1. Level 

income 

2. Satisficatio

n of income 

Likert 

Independent 

(X4) = tax 

socialization 

Gave 

information 

and benefit 

of taxation 

to taxpayers 

1. Seminar of 

training 

2. See/read 

spanduk 

advertiseme

nt of tax 

toward 

society 

Likert 

Independent 

(X5) = tax 

sanction 

Kind of 

punishment 

for people 

who againts 

law 

1. High tax 

witholding 

sanctions 

2. Penalty 

prison 

sanctions 

3. Administrat

ive 

sanctions 

Likert 

Dependent 

Y = desire 

to own TIN 

The way on 

how 

taxpayers 

owning TIN 

How to 

register TIN 

1. Manual 

2.  e-

registration 

(on line) 

Likert 

Source: Data processed (2016) 

 
In this study weighting the questionnaire using a 

Likert scale consisting of a number of questions with 

categories of answers that indicate the degree of 

disagreement. For each question will be given 5 (five) 

categories of answers and quantitative analysis needs then 
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the answer will be scored. The categories of answers are as 

follows: 
 

 

 
 

Table 2 

Category Answer and Scor 

Category Scor 

SS = very agree 5 

S = agree 4 

R = doubt 3 

TS = disagree 2 

STS = very disagree 1 

                     Source:Sugiyono (2013) 

 

Data Collecting Technique 

Techniques of collecting data and information in 

research in the following way: 

1. Questionnaire is a list of questions asked to the parties 

related to the object under study such as songket 

entrepreneurs  in Palembang. 

2. Literature is a technique that can be used in conducting a 

study. In this study the literature used includes journals 

and reading books 

 

Data Analysis Technique 

The analytical technique uses a descriptive 

quantitative technique. Data were obtained and analyzed by 

using linear regresion analysis technique using SPSS version 

20.0 For Windows by performing data test, instrument test 

(validity and reliability), testing of classical assumption and 

hypothesis testing. 

 

III. RESULT AND DISCUSSION 

Result 

Rate of Questionnaire Return 

The results of research conducted in Palembang 

Municipality, obtained data through questionnaires. 

Questionnaires are distributed to songket entrepreneurs 

through several statements regarding factors affecting 

entrepreneurs songket to have tax  identification number. 

Respondents in this research are entrepreneurs who already 

have songket or who do not have tax identification number 

in Palembang. In this study, the authors distributed 42 

questionnaires namely entrepreneurs of songket (sample). 

The data distribution research sample can be seen in the 

following table: 
Table 3 

Distribution Data of Research 

No Information Score Presentage 

1 Questionnaires that 

spread 

42 100% 

2 Questionnaire that can 

not be processed 

 

8 19,05% 

3 Questionnaire that 

processed 

34 80,95% 

Sourcer : Data processed (2016) 

 
From table 3 above can be seen that the questionnaire 

distributed amounted to 42 pieces, but only returned as much 

as 34 or 80.95%. While the questionnaire that can not be 

processed as much as 8 or 19.05% because the respondent 

data is not complete, answer more than two. Of 42 

questionnaires that can not be processed as many as 34 

questionnaires or as much as 80.95%. 

Multiple Linear Regression Test Results 

Data analysis technique in this research using 

multiple linear regression analysis, aims to examine the 

influence of understanding taxpayers, the benefits of TIN, 

income levels, tax socialization and tax sanctions against the 

desire to have TIN. Calculation of regression analysis in this 

study using SPSS version 20.0, while the results of analysis 

as in the attachment can be seen as in the table below: 

 
Table 4 

Multiple Linear Regression Test Results 

Coefficientsa 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) -1.066 1.925  -.554 .584 

Understand

ing of 

taxpayers 

.143 .161 .209 .891 .381 

Benefit of 

TIN 
.237 .275 .318 .860 .397 

Income 

level 
1.583 .339 1.313 4.667 .000 

Tax 

socializatio

n 

.482 .301 .413 1.600 .121 

Tax  -.980 .387 -1.284 
-

2.532 
.017 

a. Dependent Variable: Memiliki NPWP 

Source: Data processed (2016) 

 

based on the results of data above obtained the 

understanding of multiple linear regression as follows: 

 

 

 

 
From the mathematical model can be interpreted as follows: 

a. The value of -1.066 states that if the taxpayer 

understanding (X1), the benefits of TIN (X2), income 

level (X3), tax socialization (X4), tax sanction (X5) is 

zero (0) then the desire to have NPWP (Y) will remain at 

-1.066. 

b. The value of regression coefficient understanding 

taxpayer (X1) of 0.143. This implies that every increase 

in the taxpayer understanding level of one unit then the 

desire to have TIN will increase by 0.143. 

c. The value of benefit regression coefficient of NPWP 

(X2) is 0,237. This implies that each increase in TIN 

benefit rate of one unit then the desire to have TIN will 

increase by 0.237. 

Y = -1,066 + 0,143X1 + 0,237X2 + 1,583X3 + 0,482X4 – 0,980X5 
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d. The value of earnings regression coefficient (X3) is 

1.583. This implies that any increase in the rate of 

income of one unit then the desire to have a TIN will 

drop by 1.538 assuming other independent variables are 

fixed. 

e. The value of regression coefficient of socialization tax 

(X4) of 0.482. This means that every increase in the rate 

of tax socialization of one unit then the desire to have 

TIN will rise by 0.482. 

f.   The value of the tax penalty regression coefficient (X5) is 

-0.980. This implies that any increase in the rate of 

sanction of taxation of one unit then the desire to have 

TIN will rise by -0.980. 

 

The following table results of hypothesis testing using SPSS 

20 tools. 
Table 5 

Testing F 

ANOVAa 

Model Sum of 

Squares 

Df Mean 

Square 

F Sig. 

1 

Regression 2,011 5 ,402 15,542 ,000b 

Residual ,725 28 ,026   

Total 2,735 33    

a. Dependent Variable: OWNING TIN 

b. Predictors: (Constant), tax sanction, tax socialization, 

understanding of taxpayers, income level, benefit TIN 

Source:Data processed (2016) 

 
From the table above can be seen that the taxpayer 

understanding variable, the benefits of TIN, income level, 

tax socialization and tax sanctions, has a value of 15,542 

Fcount greater than Ftable of 2.53 (Ftabel: [nk-1] = 2.53 ). 

Then if seen from probability value that is equal to 0,000 

<0,05 (sig level 5%). This indicates that all independent 

variables simultan have a significant influence on the desire 

to have TIN or in other words taxpayer understanding 

variable, TIN benefits, income level, tax socialization and 

taxation sanction simultaneously have a significant effect on 

the desire to have TIN can thus Drawn conclusion 

hypothesis in this research is reject Ho and accept Ha. 

The table below describes the percentage value of the 

related factors that influence the entrepreneurs desire 

songket to have TIN. 

 
Tabel 6 

Testing Determintion 

Model Summaryb 

Model R R Square Adjusted 

R Square 

Std. Error of the 

Estimate 

1 ,857a ,735 ,688 ,16086 

a. . Predictors: (Constant), tax sanction, tax socialization, 

understanding of taxpayers, income level, benefit TIN 

b. Dependent Variable: owning TIN 

 Source: Processed (2016) 

 
Based on testing determination shows that the value of 

R Square (𝑅2) of 0.735 or 73.5% which means the desire 

variable to have TIN can be explained by the taxpayer 

understanding variable, the benefits of TIN, income level, 

tax socialization and tax sanctions of 73.5% While the rest 

of 26.5% is explained by variables or other factors not 

analyzed in this study. 

 

Discussion  

The result of the test of variable of understanding do 

not show any significant relation between understanding of 

taxpayer to desire to have TIN. The probability value 

obtained greater than (α) 5% of 0.381 from this can be 

explained that the statistical understanding has no significant 

effect on having TIN. The cause of understanding does not 

significantly affect the likelihood because the educational 

background possessed by the low songket entrepreneur. So 

this will lead to a lack of knowledge about tax regulations, 

so that the understanding of technical taxation is inadequate, 

unable to follow the development of tax rules to deal with 

taxation issues. 

The results of the TIN benefit variables test did not 

show any significant relationship between TIN's benefit to 

the desire to have TIN. The probability value that can be 

seen is greater than (α) 5% of 0.397 from this it can be 

explained that the benefits of TIN statistically have no 

significant effect on the desire to have TIN. The causes of 

TIN benefits do not significantly affect the possibility 

because they still can not motivate taxpayers to comply with 

having TIN. This can happen because the benefits of TIN are 

not obtained or felt fully by all taxpayers. Utilization of TIN 

can be obtained or felt for taxpayers who need or have 

interests only. In fact, some respondents thought there was 

an incurrence of obligations and hassles after having TIN. 

The result of the variable test of earnings level shows 

a significant relationship between income level to the desire 

to have TIN. The probability value obtained is smaller than 

(α) 5% of 0.000 from this result can be explained that the 

level of income statistically have a significant influence on 

having TIN. This is because the higher the income of 

taxpayer, of course, the higher the amount of taxes to be 

paid. Taxpayers are aware that the income they receive must 

be taxed and the products they sell are relatively high, 

besides SMEs are often recorded by Disperindag and there 

are regular reports on developments and turnover by 

Disperindag. There are fears they will be checked if they do 

not have NPWP in addition to some provisions and 

bureaucracy that ask for TIN such as credit application in 

bank as income or fund enhancer. 

The results of tax variables taxation tests found no 

evidence of a significant association between taxation 

censuses on the desire to have TIN. The probability value 

obtained over (α) 5% is 0.121 and this result can be 

explained that tax socialization has no statistically 

significant effect on the desire to have TIN. This is because 

socialization is only from radio or TV advertisement. It is 

better for the Director General of Taxation to conduct 

taxation of the taxes directly by way of counseling or tax 

seminar because it can better guarantee the arrival of good 

tax information. In addition, tax socialization is still 

considered a scary thing for taxpayers to follow because it is 

still afraid of taxpayers with obligation after socialization to 

make TIN and hassles and liabilities after having TIN. 

The results of the tax sanction variable test found 

evidence of a significant relationship between tax sanctions 

on the desire to have TIN. The probability value obtained is 
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smaller than (α) 5% of 0.017 from this result can be 

explained that the tax sanction statistically have a significant 

influence on the desire to have TIN which means the better 

sanction of taxation enforced can increase the songket 

entrepreneurs to have TIN. These findings support the 

results of previous research conducted by Prakaso (2011), 

finding that tax sanctions have a positive relationship to 

individual taxpayer compliance with IGTKI-PGRI Kepanjen 

district. The tighter and heavier the tax sanction set by the 

Directorate General of Taxes, the taxpayer compliance in 

having TIN increases. This is also due to the fear factor and 

concern of the taxpayers because there are no sanctions to 

have TIN, report, and deposit the tax. 

In the simultaneous test results (F test) states that the 

taxpayer understanding variable, the benefits of TIN, income 

level, tax socialization and tax sanctions have a significant 

simultaneous effect on the desire Taxpayers of MSMEs to 

have TIN. This can be seen from Fhount greater than Ftable. 

IV. CONCLUSIONS 

Conclusions 

This study aims to determine the effect of 

understanding the taxpayer, TIN benefits, taxpayer income, 

tax socialization and tax sanctions against the desire of the 

taxpayer MSMEs to have TIN. After passing through the 

final stages the research can draw the following conclusions: 

1. Based on the results of multiple linear regression t test 

with a significant level of 0.05 indicates that the 

understanding of taxpayers, the benefits of TIN, tax 

socialization and tax sanctions do not significantly affect 

the desire of MSMEs taxpayers to have TIN. Only 

taxpayers income variable and tax sanction have a 

significant effect to the variable of taxpayer desire of 

MSMEs to have TIN. 

2. Based on the results of the test together (Test F) shows 

that the variable of understanding of taxpayers, the 

benefits of NPWP, income levels, tax socialization and 

tax sanctions have a significant effect on the desire to 

have TIN with F count of 5.453 is greater than F table Of 

2.53. Then seen from probability that is equal to 0,00 

<0,05 (significant level 5%). 

3. Based on the test results determination shows that the 

value of R Square (𝑅2) of 0.735 or 73.5% which means 

the variable desire to have TIN can be explained by the 

variable understanding of taxpayers, the benefits of TIN, 

income levels, tax socialization and tax sanctions of 73 , 

5% while the rest of 26,5% explained by variable or 

other factor not analyzed in research 

 

Recomendations 

After conducting field observations and conclusions and 

limitations, the researcher has some suggestions for students 

who will be researching or other educator practitioners, 

namely: 

1.  For further research is suggested 

a. To search for objects and other research respondents 

other than entrepreneurs songket because based on 

the experience of researchers themselves there are 

obstacles when collecting data field. 

b. Adding other variables besides variables that have 

been used by researchers because the results of this 

study has a low coefficient of determination. 

c. We recommend using different research methods for 

the results obtained more varied researchers. 

2. For Taxation Institution is suggested to update taxpayer 

data, continue to srocialize tax regulation with various 

innovation, treat taxpayer fairly in enforcing tax 

obligation and give sanction to taxpayer that violate 

taxation regulation. 
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Appendix 1 

List of entrepreneurs songket in Kotamadya Palembang can be seen in the following table: 

 

No Name of Songket Entrepreneur Adress 

1 Mayang Koleksi Jl. Kiranggo Wirosertiko no. 640 rt. 15 kel. 30 ilir Palembang 

(Telp : 0711-368990) 

2 HJ. CEK IPA, HS 

(Benang Songket) 

Jl. Kiranggo Wirosertiko no. 999 kel. 30 ilir Palembang 30114 Hp. 

081278513522 

3 Bunga Setangkai Jl. Kiranggo Wirosertiko no.879 rt. 19 kel. 30 ilir Palembang 

(Telp : 0711-370311) 

4 Cantik Manis Jl. Kiranggo Wirosertiko no. 99 rt.15 rw.04 kel. 30 ilir Palembang 

5 CEK NANI HR 

(Fikri Koleksi) 

Jl. Kiranggo Wirosertiko no.632 rt. 05 kel. 30 ilir Palembang 

6 Yusuf Effendi Jl Kiranggo Wirosertiko no. 282 rt. 12 kel. 30 ilir Palembang 

(Telp : 0711-363670) 

7 Ny. Hj. Romlah Fauzi Jl. Kiranggo Wirosertiko no. 462 rt.12 kel. 30 ilir Palembang (HP : 

0711783733) 

8 Hj. Asmi Astari Songket Jl. Kiranggo Wirosertiko no. 273 rt.12 kel. 30 ilir Palembang (HP : 

08117104038) 

9 Duo Beradek Songket Jl. Kiranggo Wirosertiko no. 1053 rt.12 kel. 30 ilir Palembang 

10 “MAKMUR JAYA SONGKET” 

Vicky Collection 

Jl. Ki Gede Ing Suro no. 21 kel. 30 ilir Barat II Palembang 

11 Linda HS Koleksi Jl. Ki Gede Ing Suro no. 141 kel. 30 Ilir Barat II Palembang 

12 HJ. CEK ONAH Jl. Ki Gede Ing Suro no. 240 kel. 30 Ilir rt. 06 rw. 02 Barat II 

Palembang (Telp : 0711-358506) Palembang 30114 

13 HJ. LAILA H. AGUSCIK Jl. Ki Gede Ing Suro no. 166 rt. 05 rw. 02 kel. 30 Ilir Barat II 

Palembang 30144 (Telp : 0711-367684) 

14 Cek Unah Jl. Ki Gede Ing Suro no. 178 rt. 06 kel. 30 Ilir Barat II Palembang 

(Telp : 0711-361627) 

15 Cek Betu Songket Jl. Ki Gede Ing Suro no. 315 rt. 008 rw.003 (Telp : 0711-377600) 

Palembang 

16 Aneka Kerajinan Songket Palembang 

“Kreasi” 

Jl. Ki Gede Ing Suro no. 257A rt. 28 rw. 04 kel. 32 Ilir Barat II 

Palembang Telp : 0711-362195) Palembang 30125 

17 Mawar Songket Jl. Talang Kerangga no. 411 Palembang 317084 
Source: Processed (2016) 
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ABSTRACT 

Rice productivity in Indonesia is relatively low, hence it is necessary to find the method to improve the rice growth 

in order to increase the rice yield. One of the methods that can be done to improve the plant growth is the use of 

rhizobacteria. This study was done to evaluate the potential of rhizobacteria isolated from rhizospheres of the plants 

of Poaceae to increase the yield of rice cultivar Ciherang under green house experiment. Sampling was done from 

the rhizospheres of five plant species belonging to the family Poaceae namely  the lemongrass (Cymbopogon 

ciatrus), reed (Imperata cylindrica), sugarcane (Saccharum officinarum), elephant grass (Pennisetum purpureum) 

and bamboo cultivar Wuluh (Schizostachyum mosum). Ten isolates were selected and compared for their ability to 

promote the growth of rice seedling. Five potential isolates of rhizobacteria were tested for their effectiveness to 

increase the yield of rice cultivar Ciherang under green house condition. Treatment with isolate Bm5Sa significantly 

(P<0.05) increased the plant height and root length of rice seedling. Treatment with five isolates of Rhizobactria 

significantly (P<0.05) increased the number of productive tiller, number of grain per panicle, and weight of grain per 

hill. Five isolates of rhizobacteria that isolated from rhizospheres of Poaceae, namely Serratia plymuticha isolate 

Sr2Ta, Enterobacter cloacae isolate Al3Bt, Enterobacter agglomerans isolate Bm5Sa, Serratia  plymuticha isolate 

Sr6Gt and Entrobacter cloacae isolate Al7Kla, have the potential to increase the yield of rice cultivar Ciherang, a 

high yielding variety that commonly grown in Bali. These isolates improved the root system of rice and increased 

the weight of grains per hill. Treatment with the five isolates increased the rice yield by 14,99% to 26,02%. The best 

rhizobacteria that can increased the rice yield is Serratia plymuticha isolate Sr6Gt. 

 

 Key words: rhizobacteria, plant growth promoting rhizobacteria, rice yield 

 

INTRODUCTION 

Rice is still consumed as main staple food by most of Indonesian people with the average consumption rate 

of 139 kg per capita per year. The total rice production in Indonesia in 2010 was 66.47 million tons and decreased to 

65.9 million tons in 2011 (Suswono, 2012). Rice farming in Bali is fully control under the subak system with its 

philosophy called tri hita karana (Sedana, et al., 2013; Roth and Sedana, 2015). Rice productivity in Indonesia 

including in Bali is relatively low, hence it is necessary to find the method to improve the rice growth in order to 

increase the rice yield. One of the methods that can be done to improve the plant growth is the use of rhizobacteria. 

Rhizobacteria are bacteria that colonize the rhizospheres of diverse plants. There are several of rhizobacteria that 

had been known as PGRR such us Pseudomonas, Enterobacter, Azospirilum, Azotobacter, Burkholderia, Bacilus, 

and Serratia (Alam et al., 2001; Vidyasekaran et al., 1997; Khalimi et al., 2012). Several reports available on the 

role of rhizobacteria in promoting the plant growth and increase the plant yield. 

Study done by Khalimi and Suprapta (2012) showed that the treatment of local Bali rice seed Cicih Medang 

Selem varieties with Pantoea agglomerans isolated  from peanut crops could increase crop yield by 154.17%. 

Khalimi and Alit (2009) showed that PGPR significantly increased the plant maximum height, number of branches, 

wet and dry weight of roots and weight of bean. This study was done to evaluate the potential of rhizobacteria 

isolated from rhizospheres of the plants of Poaceae to increase the yield of rice cultivar Ciherang.  

 

METHODOLOGY 



ISBN: 978-602-50037-2-1 

 

19 

 

a. Isolates of rhizobacteria and Test for PGPR Activity 

Sampling was done from the rhizospheres of five plant species belonging to the family Poaceae namely  the 

lemongrass (Cymbopogon ciatrus), reed (Imperata cylindrica), sugarcane (Saccharum officinarum), elephant grass 

(Pennisetum purpureum) and bamboo cultivar Wuluh (Schizostachyum mosum). Isolation of rhizobacteria was done 

using potato dextrose agar (PDA) medium. Ten isolates were selected and compared for their ability to promote the 

growth of rice seedling. The rice seeds were soaked in distilled water for 24 h, and drain up and put in a Beaker 

glass with wet tissue paper to keep the moisture and  kept under the dark at room temperature for 24 h. The 

germinated seed  were soaked in a suspension containing 108 CFU/ml of rhizobacteria and drain up for 1 hour in the 

Laminar Flow. Seedlings were grown in a transparent bottle containing sterile water and KNO3 as much as 0.01% 

(w/v). The root length, seedling height and number of lateral root were observed on the day 7th after  treatment with 

rhizobacteria.  

 

b. Rhizobacteria Identification 

Rhizobacteria identification are using The Microbact™. The Microbact™ Gram-negative system is to be 

used for the identification of aerobic and facultatively anaerobic Gram-negative bacteria (Enterobacteriaceae and 

miscellaneous Gram- negative bacteria) 

 

c. Test for PGPR activity under Green House Condition 

Five potential isolates of rhizobacteria were tested for their effectiveness to increase the yield of rice cultivar 

Ciherang under green house condition. This experiment was designed according to randomized block design (RBD) 

consisting of 6 (six) treatmets  i.e. isolates Sr2Ta, Al3Bt, Bm5Sa, Sr6Gt, Al7Kla and control. Each treatment was 

replicated 4 (four) times, thus there were 24 experimental units in this experiment. Each experimental unit consisting 

of 10 plastic pots of 30 cm diam. Cultural medium used in this experiment was soil taken from rice field at 20 cm 

depth mixed with compost (3:1, w/w).Application of rhizobacteria was done through seed treatment, where the 

germinated seeds were soaked in  rhizobacteria suspension (107CFU/ml) for 2 h before sowing on a tray (30 cm x 

40cm in size). Treatment with rhizobacteria was also done at transplanting by incorporating 10 ml rhizobacteria 

suspension (107CFU/ml) per pot. Several parameters were observed during this experiment, such as number of 

productive tillers, number of grain per panicle, and weight of grain per hill were measured at harvest time.  

 

d. Statistical Analysis 

All data were subjected to the analysis of variance (ANOVA) and continued by Duncan, s multiple range test 

(DMRT) at 5% level 

 

RESULTS 

 

Isolates of rhizobacteria and Test for PGPR Activity 

Results of this study showed that treatment with isolate Bm5Sa significantly (P<0.05) increased the plant 

height and root length of rice seedling (Table 1). This isolate was identified as Enterobacter agglomerans.  This 

bacterium belongs to the bacteria that stimulate the growth of plants, known as plant growth promoting rhizobacteria 

(PGPR). The mechanism  of PGPR to stimulate the growth of plant are (1) increased mineral nutrients availability 

through phosphate  solubilization and nitrogen fixation, making nutrients available for the plant; (2) repression of 

soilborne pathogens (by the production of hydrogen cyanide, siderophores, antibiotics, and/or competition for 

nutrients); (3) improving plant stress tolerance to drought, salinity, and metal toxicity; and (4) production of 

phytohormones such as indole-3-acetic acid (IAA) (Gupta et al., 2000). The rice plant treated with isolate Bm5Sa  

produced better  root system and plant height. Although the number of lateral root of treated and non-treated 

seedling was not significantlly different, however, when it was  observed under microscope it was obviously seen 

that the root tip of treated seedling produced more root hairs than the  non-treated one. 
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Table 1. Growth of rice seedlings  cultivar Ciherang treated with  several isolates of  rhizobacteria 

 

Treatment  Seedling  

height (cm)  

Root length 

(mm)*  

Number 

of  lateral 

roots  

 

Control  

 

5,16  bc **  

 

16,60  c 17,00 a  

Sr2Ta 6,68  ab  20,60  bc 17.67 a  

Al2Ta 5,40  bc  16,00  c 11.33 a  

Rg1Da 5,82  bc  16,20  c 18.67 a  

Sr3Ba 5,20  bc  16,60  c 17.33 a  

Al3Bt 6,76  a 20,60  bc  14.33 a  

Bm5Sa 6,88  ab  23,40  a 17.67 a  

Sr6Gt 5,30  bc  22,80  a 13.67 a  

Bm6Gt 5,72  bc  17,80  c 16.33 a  

Al7Kla 6,12  b 23,20  a 18.67 a  

Sr8Kra 5,46  bc 18,60  bc  9.33 a  

 

*Root length was the average of all main roots produced by each seedling.  

**Values in the same column with the same letters are not significantly different according to the Duncan Multiple 

Range Test (P<0.05) 

 

Rhizobacteria Identification 

Identification was performed on 5 (five) rizobacterial isolates which showed the highest ability in spurring rice seed 

growth in laboratory experiments. The five isolates were included in the gram-negative bacteria ie Sr2Ta isolates of 

Al3Bt, Bm5Sa, Sr6Gt and Al7Kla. Microbact tests were performed and the results were presented in Table 2 

 

Table 2. Results of identification of 5 (five) rizobacterial isolates that have the ability as PGPR. 

 

 

 

 

 

 

 

 

There are several rhizobacterial species reported as PGPR to rice plants by previous researchers, among others 

Pantoea agglomerans (Khalimi et al., 2012); Bradyrhizobium sp. IRBG271 (Biswas et al., 2000); Burkholderia 

caryophylli ACC7 (Shaharoona et al., 2007), Rhizobium leguminosarum 128C56C (Han and Lee, 2005); 

Pseudomonas fluorescens (Sarma et al., 2009); Azospirillum brasilense (Kannan and Ponmurugan, 2010). 

 

Effects of rhizobacteria to the Yield of Rice 

No 

 

isolate 

 

Bacteria 

 

Percentage of 

similarity 

1 Sr2Ta Serratia plymuticha 86,93% 

2 Al3Bt Enterobacter cloacae 99,38% 

3 Bm5Sa Enterobacter agglomerans 96,90% 

4 Sr6Gt Serratia plymuticha 88,90% 

5 Al7Kla Enterobacter cloacae 86,10% 
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Results of statistical analysis showed that treatment with five isolates of Rhizobactria increased the number 

of productive tiller. The plants of control resulted in 31.58 tiller, which was significantly lower than that of plants 

treated with Rhizobacteria. The treatment of rhizobacteria was not significantly different from the other (Table 3). 

The highest number of tillers in Sr6Gt treatment. The bacteria were identified as Serratia plymuticha. Serratia spp. 

In addition to increasing the availability of P, also can inhibit nitrogen (Gholami, et al. 2008) and be able to 

synthesize IAA (El-Azeem et al., 2007). The number of grain per panicle between control and Al3Bt was not 

significantly different, but the number of grain per panicle on the control was significantly different from Sr2Ta, 

Bm5Sa, Sr6Gt, and Al7Kla (Table 2).  

Research conducted by Hussain et al. (2009) showed that the treatment of rice plants with Rhizobium 

leguminosarum strain LSI-30 increased the number of panicles per hill by 27.33%. Hien (2007) reported that rice 

seed treatment with Pseudomonas fluorescens, Bacillus subtilis and Bacillus amyloliquefaciens in the form of peat 

formula on nursery increased the number of panicles per hill by 22.03%. The highest total weight of grain per hill 

was from treatment of bacteria isolate Sr6Gt (83.21 g). The results were not significantly different from the 

treatment of Al3Bt, Bm5Sa, and Al7Kla (Table 3), significantly different from the controls. 

Hamim et al. (2007) showed that there is a good correlation between PGPR application with the increase of 

macro and micro nutrient uptake in plants to stimulate the growth and crop production. PGPR bacteria possess the 

ability as nutrient providers due to their ability to dissolve minerals in the form of complex compounds into ionic 

forms that can be absorbed by plant roots (Vessey et al., 2003). 

 

Table 3. Number of productive tiller, number of grain per panicle, and weight of grain per hill 

Treatment 

 

 

Number of 

produvtive tiller 

 

Number of grain 

per panicle 

 

 

Weight of grain 

per hill (g) 

 

Control 31.58 a 129.31 a 

 

66.06 a 

Sr2Ta 36.75 b 140.33 b 

 

75.99 b 

Al3Bt 37.58 b 135.61 ab 

 

79.00 bc 

Bm5Sa 39.66 bc 139.17 b 

 

78.22 bc 

Sr6Gt 41.25 c 143.14 b 

 

83.21 c 

Al7Kla 36.42 b 137.97 b 

 

78.14 bc 

Duncan Multiple Range Test (P<0.05) 

 

The ability of biological agents to increase the growth and yield of plants, is closely related to the ability of 

biological agents to synthesize growth hormones such as indol acetic acid, indole butyric acid, and giberellin acid 

(Silva et al., 2004; Teixeira et al., 2007; Van Loon, 2007), fixation of N (Park et al., 2005; Van Loon, 2007), 

dissolving P (Van Loon, 2007). 

 

Table 4. percentage increase in yield 

Treatment 

 

 

Weight of grain per 

hill (g) 

 

Potential yield per 

hectare 

(ton) 

Percentage increase in yield 

(%) 

 

control 66.06 7.34 - 

Sr2Ta 75.99 8.44 14.99 

Al3Bt 79.00 8.78 19.62 

Bm5Sa 78.22 8.69 18.39 

Sr6Gt 83.21 9.25 26.02 

Al7Kla 78.14 8.68 18.26 
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Treatment with five isolates increased the potential yield per hectar by 14,99% to 26,02% (Table 4). The 

percentage of filled grains per panicle produced by rice plants treated with P. agglomerans significantly increased 

compared with control (Khalimi et al., 2012). This treatment also increased the weight of grain per hill from 

114.03% to 154.17%. Another study conducted by Khorshidi et al. (2011) showed the treatment of rice seeds with 

suspense Pseudomonas fluorescens for 12 hours increased yield by 33.3%. Biological agents (rhizobacteria) applied 

to plants can improve plant growth and increase yield. Rizobacteria will form colonies on plant roots and utilize 

exudates in plant roots (Pieterse et al., 2002; Antoun and Prevost, 2006). Some of strains of rizobacteria have plant 

growth-promoting rhizobacteria that can be inoculated as biofertilizers. 

Plant growth stimulants can have a direct effect on plant growth by increasing nitrogen absorption, 

fitohormon synthesis, dissolving minerals, chirping iron (Bowen and Rovira, 1999). Some growth-stimulating 

bacteria can suppress the growth of pathogens through the production of siderophores, antimicrobial or nutritional 

competition (Nelson, 2004). Indirectly, growth stimulating bacteria stimulate increased resistance to pathogens and 

leaf-eating diseases through activation of physical and chemical barriers from host plants, this phenomenon is called 

systemic resistance induction (Pieterse et al., 2002; Ryu et al. 2003; Kloepper et Al., 2004; Bostock, 2005). In 

addition, plant growth stimulant bacteria can dissolve inorganic and organic phosphates into phosphates available to 

plants (Rodriguez and Fraga, 1999; Rao, 2007; Trivedi and Sa, 2008). 

 

Conclusion 

Five isolates of rhizobacteria that isolated from rhizospheres of Poaceae, namely Serratia plymuticha 

isolate Sr2Ta, Enterobacter cloacae isolate Al3Bt, Enterobacter agglomerans isolate Bm5Sa, Serratia  plymuticha 

isolate Sr6Gt and Entrobacter cloacae isolate Al7Kla, have the potential to increase the yield of rice cultivar 

Ciherang, a high yielding variety that commonly grown in Bali. These isolates improved the root system of rice and 

increased the weight of grains per hill. Treatment with the five isolates increased the rice yield by 14,99% to 

26,02%. The best rhizobacteria that can increased the rice yield is Serratia plymuticha isolate Sr6Gt. 

 

 

References 

Alam, M.S., Z.J. Cui, T. Yamagishi and R. Ishii. 2001. Grain yield and related physiological characteristics of rice 

plants (Oryza sativa L.) inoculated with free living rhizobacteria. Plant Prod.Sci.  4(2): 126-130. 

Antoun, H. and D. Prevost. 2006. Ecology of plant growth promoting rhizobacteria. In: Siddiqui, ZA (Ed), PGPR: 

Biocontrol and Biofertilizer. Springer, Dodrecth, p .1-38. 

 

Biswas, J.C., J.K. Ladha and F.B. Dazzo. 2000. Rhizobia inoculation improves nutrient uptake and growth of 

lowland rice. Soil Sci.Soc.Am.J. 64:1644-1650. 

Bostock, R.M. 2005. Signal crosstalk and induced resistance: stradding the line between cost and benefit. Annu. 

Rev. Phytolpathol. 43:545-580. 

 

Bowen, G.D. and A.D. Rovira. 1999. The rhizophere and its management to improve plant growth. Adv. Agron. 

66:1-102. 

 

El-Azeem,S., T.A. Mehana and A.A. Shayabek. 2007. Some Plant Growth Promoting traits of Rhizobacteria 

Isolated from Suez Canal Region, Egypt. Afican Crop Science Conference Proceedings, no. 8, pp 1517-

25. 

Gholami, A., A. Biari and S. Nezarat. 2008. Effect of Seed priming with growth promoting rhizobacteria at different 

rhizosphere condition on growth parameter of maize. International Meeting on Soil Fertility Land 

Management and Agroclimatology, Turkey. p 851-56. 

Gholami, A., Shahsavani and Nezarat. 2009. The Effect of Plant Growth Promoting Rhizobacteria (PGPR) on 

Germination, Seedling Growth and Yield of Maize. World Academy of Science, Engineering and 

Technology 49. 



ISBN: 978-602-50037-2-1 

 

23 

 

Hamim,R.N., I. Hanarida and N. Sumarni. 2007. Pengaruh pupuk biologi terhadap pola serapan hara, ketahanan 

terhadap penyakit, produksi dan kualitas hasil beberapa tanaman pangan dan sayuran unggulan. Lembaga 

Pendidikan dan Pengabdian kepada Masyarakat IPB. Bogor. 

Han, H.S. and K.D. Lee. 2005. Plant growth promoting rhizobacteria effect on antioxidant status, photosynthesis, 

mineral uptake and growth of lettuce under soil salinity. Res. J. Agric. Biol. Sci. 1(3): 210-215. 

Husssain, M.B., I. Mehboob, Z.A. Zahir, M. Naveed  and H.N. Asghar. 2009. Potential of Rhizobium spp. For 

improving growth and yield of rice (Oryza sativa L.). Soil and Environ. 28(1): 49-55. 

Kannan, T. and P. Ponmurugan. 2010. Response of paddy (Oryza sativa L.) varieties to Azospirillum brasilense 

inoculation. J. Phytopathol. 2(6):     8-13. 

 

Khalimi, K. 2009. Application of Plant Growth Promoting Rhizobacteria (PGPR) to Control Soybean Stunt Virus in 

Soybean. Proceeding of the Ibaraki Sustainability Meetings, Asian Agriculture and Sustainable Society. 

Ibaraki 10-11 December 2009. 

Khalimi, K. and I G.N.A. Susanta Wirya. 2009. Pemanfaatan Plant Growth Promoting Rhizobacteria  untuk 

Biostimulants dan Bioprotectans. Jurnal Ecotropic 4 (2) : 131-135. 

Khalimi, K., D.N. Suprapta and Y. Nitta. 2012. Effect of Pantoea agglomerans on Growth Promotion and Yield of 

Rice. Agricultural Sciense Research Journals 2(5): 240-249. 

Khorshidi, Y.R., M.R. Ardakani, M.R. Ramezanpour, K. Khavazi and K. Zargari. 2011. Response of yield and yield 

components of rice (Oryza sativa L.) to Pseudomonas flourescens and Azospirillum lipoferum under 

different nitrogen levels. American-Erurasian J.Agric.and Environ.Sci. 10(3): 387-395.  

 

 

Kloepper, J.W., C.M. Ryu and S.A. Zhang. 2004. Induced systemic resistance and promotion of plant promotion 

growth by Bacillus spp. Phytopathology 94:1259-1266 

Nelson, L.M. 2004. Plant growth promoting rhizobacteria (PGPR): prospects for new inoculants. Crop Manage 

Doi:10.1094/CM-2004-0301-05-RV. 

Pieterse, C.M.J., A.C.M. van Wees, J. Ton, J.A. van Pelt, L.C. van Loon. 2002. Signalling in rhizobacteria-induced 

systemic resistance in Arabidopsis thaliana. Plant Biol. 4: 535-544. 

Rao, V. R. , P. K. Jena and T. K. Adya. 1987. Inoculation of rice with nitrogen fixing bactria problems and 

perspective. Biol. Fertil. Soils 4:21-26 

Rodriguez, H and R. Fraga. 1999. Phosphate solubilizing bacteria and their role in plant growth promotion. 

Biotechnology Advances 17:319-339. 

Ryu, C.M., C.H. Hu, M.S. Redd and J.W. Kloepper. 2003. Different signalling pathways of induced resistance by 

rhizoacteria in Arabidopsis thaliana against two pathovars of Pseudomonas syringae. New Phytol. 160: 

413-420. 

Saraswati. 2004. Penyebaran Bakteri di Tanah. cited on 4th April 2012 from 

http://wakeriko.blogspot.com/2012/01/penyebaran-bakteri-di-tanah.html. 

Sarma, M.V.R.K., K. Saharan, A. Prakash, V.S. Bisari and V. Sahai. 2009. Application of fluorescent 

Pseudomonads inoculants formulations on Vigna mungo through field trial. Int. J. Biol. and Life Sci. 5(1): 

25- 29.  

 

Roth, D. and Sedana, G. 2015. Reframing Tri Hita Karana: From ‘Balinese Culture’ to Politics. The Asia Pacific 

Journal of Anthropology, 16(2), 157 - 175   

 

http://wakeriko.blogspot.com/2012/01/penyebaran-bakteri-di-tanah.html
http://www.narcis.nl/publication/RecordID/oai%3Alibrary.wur.nl%3Awurpubs%2F486268/coll/person/id/2
http://www.narcis.nl/publication/RecordID/oai%3Alibrary.wur.nl%3Awurpubs%2F486268/coll/person/id/2


ISBN: 978-602-50037-2-1 

 

24 

 

Sedana, G. I G.A.A.Ambarawati, and W. Windia. Strengthening 2014. Social Capital for Agricultural Development: 

Lessons from Guama, Bali, Indonesia. Asian Journal of Agriculture and Development. Vol.11 No.2. 

pp.39-50 

 

Shaharoona, B., G.M. Jamro, Z.A. Zahir, M. Arshad and K.S. Memon. 2007. Effectiveness of various Pseudomonas 

spp. and Burkholderia caryophylli containing ACC-Deaminase for improving growth and yield of wheat 

(Triticum aestivum L.). J. Microbiol. and Biotech. 17(8): 1300-1307. 

Silva, H.A.S., R. Romeiro, D. Macagnan, V.B.A. Halfeld, M.C.B. Pereira, A. Mounteer. 2004. Rhizobacterial 

Induction of systemic resistance in tomato plants: non-spesific protection and increace in enzyme 

activities. Bio. Control 29 (2): 288-295. 

Suswono. (2012). Rice Production of Indonesia decreased 1,08 ton in 2011. Cited on 5th March 2012 from http: 

//www. zamrudtv.com/ filezam/ nasional/medianasional.php? module= detailnasional& id= 3370. 

Teixeira, D.A., C.A. Acelino, G.M. Reginaldo, M.F. Eraclides, S. Leandro, A. Luiz and H.M. Ann. 2007. 

Rhizobacterial promotion of eucalyptus rooting and growth. Brazilian J. Microbiol. 38:118-123. 

 

Trivedi, P., B. Kumar, A. Pandey and L.M.S. Palni. 2007. Growth promotion of rice by phospahate solubilizing 

bioinoculants in a himalayan location. Develop. in Plant and Soil Science 102:291-299. 

 

van Loon, L.C. 2007. Plant response to plant growth-promoting rhizobacteria. Eur. J. Plant Pathol. 119:243-254. 

 

Vessey, J.K. 2003. Plant growth promoting rhizobacteria as biofertilizers.  Plant and Soil 255: 571-586. 

Vidhyasekaran  and  P.M. Muthamilan. 1999. Evaluation of a powder formulation of Pseudomonas fluorescens Pf1 

for control of rice sheath blight roots. Biocontrol Science and Technology 9:67-74. 

 

 



ISBN: 978-602-50037-2-1 

 

25 
 

THE TEACHER: AID TO EFFECTIVE ENGLISH LANGUAGE 

LEARNING on UPPER SECONDARY LEVEL of EDUCATION in 

DENPASAR BALI 
 

Ni Putu Ferryanti 
 

English Education Department, Faculty of Teacher Training and Education, Dwijendra University, Denpasar, Indonesia 
 

Email: putuferryanti@gmail.com 
 

 
 

Abstract.  Teaching  aids take an  important  role  in teaching  learning  process.  Regarding  English  language 

teaching, teaching aids are really needed to ease the teacher. However, the English teacher, indeed, is a teaching 

aid. The aimed of this research is to analyze the English teacher as a teaching aid in teaching learning process 

without setting aside his/ her roles as a teacher on private Senior High Schools in Denpasar Bali. This is a 

qualitative research that applied interviewing technique through snowball sampling in collecting the data. The 

collected data was presented in descriptive narrative explanatory. The roles of English teachers in the classrooms 

affected the teaching aids used in the classroom. Unconsciously, the English teacher overlapped his/her roles into 

a teaching aid in order to transfer the knowledge effectively. There were six roles of the English teacher in upper 

secondary level that indirectly made teacher as a teaching aid as well, namely as a model, presenter, singer, 

narrator, resource center and a real object. 
 

Key words: English Languag; Learning Teaching  Aids; Roles of Teachers; Classroom 
 

 

I.    INTRODUCTION 
 

The words ‘teaching’ and ‘teacher’ are wrapped up 

with schooling and schools. Teaching is related to the 

activities conduct by the teachers. In other words, teaching is 

the activity of transferring knowledge by the teacher to the 

students. It is also the process of attending to people’s needs, 

experiences and feelings, and making specific interventions 

to help them learn particular things. In addition, it  is the 

sharing of knowledge and techniques for the student to 

understand and apply that  knowledge,  hence they end up 

with  intellectual understanding  in which the tools, 

techniques, and skill to effectively move to the next level. It 

is a complex and multifaceted activity which often requiring 

teachers as instructors to juggle the multiple tasks and goals 

simultaneously and flexibly. 
 

The teaching process is necessarily to be conducted 

effectively in order to achieve the teaching goals. Effective 

teaching is more than just the successful transference of 

knowledge and skill or application around a particular topic. 

Effective teaching ensures the students to analyze, develop, 

create and demonstrate understanding deeply. The students 

need to initiate learning and maintain engagement during the 

learning process regarding their development as independent 

lifelong learners [1]. 
 

Traditionally, teachers were the holders of 

information and their role was to impart the knowledge and 

skill to students [2]. Teacher  is a person who  transfer the 

knowledge to the students. A person who wishes to become 

a  teacher  must  first  obtain  specified  professional 

qualifications or  credentials  from a university  or  college. 

These professional qualifications may include the study of 

pedagogy and the science of teaching. Teachers, like other 

professionals, may have to or choose to continue their 

education after they qualify, a process known as continuing 

professional  development.  The  issue  of  teacher 

qualifications is linked to the status of the profession. In 

some societies, teachers enjoy a status on a par with 

physicians, lawyers, engineers, and accountants, in others, 

the status of the profession is low. In the twentieth century, 

many intelligent women were unable to get jobs in 

corporations or governments so many chose teaching as a 

default profession [3]. 
 

English as one of the international languages in the 

world  have to  be mastered by all of people from all the 

countries in the world. It  is very helpful to communicate 

each other. People from different countries may know and 

understand what they speak communicatively because of the 

English language. Because of the reason, English becomes 

the first foreign language that is taught in Indonesia starting 

from primary, secondary until tertiary stage. Nowadays, 

English  language  is  still  difficult  to  be  learned  by  the 

students because of their lack of knowledge and bravery to 

practice it. Thus, they get the difficulties in using English for 

communication. Besides, the method and technique used by 

the teacher in teaching English language also becomes one 

of the factors. 
 

Regarding English language as one of subject 

lessons at school; in every stages of education, the teacher 

takes an  essential part  in teaching  learning  process.  It  is 

because of, English language is a foreign language in which 

its characteristics is very different to Bahasa. The process of 

teaching  English  language  could  not  be  effective  if  the 

teacher only sticks on the text books and workbooks. 

Actually,  teaching  aids  are  necessary to  be  used  to  ease 

explaining   the   materials   in   teaching   learning   process.
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Nevertheless, not all of teachers have or make teaching aids 

to support their explanation. Based on that situation, it is a 

consideration  for  a  teacher  as  the  teaching  aid  itself  to 

achieve the effective English language learning. Further, the 

problem of study that is questioned on this article is how an 

English teacher can be a teaching aid in English language 

teaching learning process without setting aside his/ her roles 

as a teacher. 
 

According   to   the   previous   descriptions,   the 

objective of this article  is to explain the existence of the 

English  teacher  as  a  teaching  aid  in  teaching  English 

language effectively without setting aside his/ her roles as a 

teacher. 
 

 
 

II.   METHODOLOGY 
 

A qualitative research approach is proposed for this 

article.  The  theoretical  perspective  most  often  associated 

with qualitative researchers is phenomenology [4]. Following 

the phenomenological approach, researchers seek to 

understand  meaning  in  events and  in  human  interactions. 

Further, the context is important to the interpretation of data. 

The  phenomenology  found  related  with  the  topic  of this 

article is the existence of teacher as a teaching aid in the 

classroom in English teaching  learning  process.  The data 

source was the English teachers in private Senior High 

Schools in Denpasar, Bali. 
The data collected in a qualitative study includes 

more than words; attitudes, feelings, vocal and facial 

expressions, and other behaviors are also involved. The data 

which may consists of interview transcripts and field notes 

from observations are treated to rigorous ongoing analysis. 

Three   processes   are   blended   throughout   the   study: 

collection, coding, and analysis of data [5]. This approach 

encourages the kind of flexibility so important to the 

qualitative researcher who can change a line of inquiry and 

move in new directions, as more information and a better 

understanding of what are relevant data are acquired [6]. 

In terms of the method in collecting the data, the 

direct interaction with individuals on a one to one basis 

approach was used through individual interviews. The 

snowball sampling was applied to collect the valid data. The 

method was applied by interviewing the English teachers of 

most favorite upper secondary private school in Denpasar, 

then continuing to interview the other English teachers using 

the snowball sampling techniques. The collected data was 

analyzed qualitatively based on the result of the interview 

transcripts. The similar answers of the interviewed questions 

were grouped into one group heading related to the process 

of effective English language learning. Finally, the data 

analysis completed by explaining the data based on the 

theoretical framework. The results of the data analysis was 

presented in descriptive narrative explanatory. 
 
 

III.  RESULT AND DISCUSSION 
 

In Bali, the upper secondary level of education is 

the Senior High Schools and the Vocational Schools. There 

are private and public Senior High Schools as well as the 



ISBN: 978-602-50037-2-1 

 

27 
 

Vocational Schools. The English language which becomes 

one  of  the  subject   lessons  is  necessary  to  be  taught 

effectively in this level of education, thus appropriate 

teaching aids are needed. 
 

A. The Roles of Teacher in the Classroom 
 

Actually, the process of teaching and learning is a 

social activities which the teachers and  the learners  have 

their own roles in it. There are some roles that are hard to 

avoid, such as becoming a father; some roles may be thrust 

upon us by a circumstances, such as becoming a pupil, some 

roles that are fulfilled by him/ herself, such as becoming a 

teacher, etc [7]. In addition, the competences required by a 

teacher are affected by the different ways in which the role is 

understood  around  the  world.  Generally,  there  are  four 

models of teacher’s role namely [8]: 
 

1.    Teacher as a manager of instruction 
 

2.    Teacher as a caring person 
 

3.    Teacher as an expert learner, and 
 

4.    Teacher as cultural and civic person 
 

Teachers set the tone of their classrooms, build a warm 

environment, mentor and nurture students, become role 

models, and listen and look for signs of trouble. The role of 

teachers are [9]: 
 

1. Teaching Knowledge 
 

The most common role a teacher plays in the 

classroom is to teach knowledge to children. Teachers 

are given a curriculum they must follow that meets state 

guidelines. This curriculum is followed by the teacher so 

that throughout the year, all pertinent knowledge is 

dispensed to the students. Teachers teach in many ways 

including lectures, small group activities and hands-on 

learning activities. 
 

2. Creating Classroom Environment 
 

Teachers also play an important role in the 

classroom when it comes to the environment. Students 

often mimic a teacher’s actions. If the teacher prepares a 

warm, happy environment, students are more likely to be 

happy. An environment set by the teacher can be either 

positive  or  negative.  If  students  sense  the  teacher  is 

angry, students may react negatively to that and therefore 

learning can be impaired. Teachers are responsible for 

the social behavior in their classrooms. This behavior is 

primarily a reflection of the teacher’s actions and  the 

environment she sets. 
 

3. Role Modeling 
 

Teachers typically do  not think of themselves as 

role models, however, inadvertently they are. Students 

spend  a  great  deal  of  time  with  their  teacher  and 

therefore, the teacher becomes a role model to them. This 

can be a positive or negative effect  depending on the 

teacher. Teachers are there not only to teach the children, 

but also to love and care for them. Teachers are typically
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highly respected by people in the community and 

therefore become a role model to students and parents. 
 

4. Mentoring 
 

Mentoring is a natural role taken on by teachers, 

whether it is intentional or not. This again can have 

positive or negative effects on children. Mentoring is a 

way a teacher encourages students to strive to be the best 

they  can.  This  also  includes  encouraging  students  to 

enjoy learning. Part of mentoring consists of listening to 

students. By taking time to listen to what students say, 

teachers impart to students a sense of ownership in the 

classroom. This helps build their confidence and helps 

them want to be successful. 
 

5. Signs of Trouble 
 

Another role played by teachers is a protector role. 

Teachers are taught to look for signs of trouble in the 

students. When students’ behaviors change or physical 

signs of abuse are noticed, teachers are required to look 

into the problem. Teachers must  follow faculty 

procedures when it comes to following up on all signs of 

trouble. 
 

 
 

B. Teaching Aids in Teaching Learning Process 
 

Teaching   aids   are   very  important   in  teaching 

learning process, especially in teaching foreign languages. 

Nowadays, the process of teaching and learning is affected 

by the development of science and technology. Besides, it 

also depends upon the different types of equipment available 

in the classroom. Teaching and learning as (a) concrete 

materials, meaning real-life tools and artefacts that are 

commonly  used  in  out  of  school  setting,  (b)  artificial 

material (educational material) mainly conceived and 

developed for educational purpose, and (c) games including 

puzzles [10]. Actually, there are three types of teaching aids 

namely: 
 

1) Visual Aids 
 

The aids which use sense of vision are called Visual aids. 

For example : actual objects,  models, pictures, charts, 

maps, flash cards, flannel board, bulletin board, 

chalkboard, overhead projector, slides etc. 
 

2) Audio Aids 
 

The aids that  involve the  sense  of  hearing  are  called 

Audio aids. For example: radio, tape recorder, 

gramophone etc. 
 

3) Audio - Visual Aids 
 

The aids which involve the sense of vision as well as 

hearing are called Audio- Visual aids. For example: 

television, film projector, film strips etc. 
 

Moreover, the importance of teaching aids in 

English lesson are to motivate the students hence they can 

learn  better, to  clarify the  subject  matter  more easily,  to 

facilitate the proper understanding to the students which 

discourage the act of cramming, to increase the vocabulary 

of the students more effectively, to save time and money, to 

make the classroom live and active, to avoid dullness and to 

provide direct experience to the students. 
 

Teaching aids are really needed in English language 

as every individual has the tendency to forget. Proper use of 

teaching aids helps to retain more concept permanently. 

Students can learn better when they are motivated properly 

through different teaching aids. Teaching aids develop the 

proper image when the students see, hear taste and smell 

properly. It provides complete example for conceptual 

thinking and creates the environment of interest for the 

students. 
 

 
 
C. Teacher as a Teaching Aid in Upper Secondary School in 

Bali 
 

Since  teaching  aid  was  stated  playing  important 

role in the process of teaching and learning English language 

therefore, there are many ways to teach in classroom using 

teacher as a main teaching aid. The further explanation can 

be seen in the following: 
 

1. Teacher as a model in classroom 
 

In this situation, the English teacher used their body to 

act like the character in any story or even spoke like the 

character  hence  the  students  could  be  able  to  do  the 

same. 
 

2. Teacher as a presenter 
 

The teacher introduced the lesson and led the students on 

each activity charismatically and clearly. 
 

3. Teacher as a singer 
 

The teacher sang the song in singing lesson or sang when 

they want to create exciting atmosphere in the class. This 

technique is also useful to ease the students in 

remembering tenses structures in English grammar. 
 

4. Teacher as a narrator 
 

The teacher retold stories to the students. The teachers’ 

mimics,  intonation  and  improvisation  were  well 

expressed in this case. 
 

5. Teacher is the resource center 
 

The teacher is a kind of walking resource center who are 

ready to offer help if needed or providing students with 

whatever language they lack when performing 

communicative activities.  In this situation,  the teacher 

must make her/himself available so that students can 

consult her/him when they wish. 
 

 
 
6. Teacher is a real object
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The teacher can use everything to  apply in classroom 

such as postures, gestures, body languages, eyes contact 

and facial expressions to ease the explanation in English 

language lesson. For example, when they teach the new 

word “Swimming”, they can use body languages to 

describe this action. 
 

 
 

IV. CONCLUSION 
 

In the process of teaching and learning English 

language in the upper secondary schools in Bali, besides as 

an educator, the teachers also became the source of visual 

aids who were really effectively succeed the knowledge 

transferred among the teacher and the students. The English 

teachers were the richest teaching aids source as they played 

a lot of roles in the class  namely, as a model, presenter, 

singer, narrator, resource center and a real object. 
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THE EFFECT OF GRAPHIC ORGANIZERS UPON THE STUDENTS’ READING 

COMPETENCY BASED ON TEXT TYPES 
 
 
 
 

Abstract 
 

 
 

This study attempted to find out the effect of graphic organizers and 

text types upon the students’ reading competency. The subject of this study 

was the first grade students of SMAN 8 Denpasar. The independent variable 

was graphic organizers and conventional reading strategy (placebo), and the 

dependent variable was reading competency. Text types was the moderator 

variable. The study was an experiment with posttest only control group design. 

The total number of population was 13 classes, which consisted of 586 

students. From the population, two classes consisting of 92 students were used 

as  samples.  They  were  divided  into  two  groups;  experimental  group  and 

control group by multistage random sampling technique. Post-test was 

administered at the end of treatments and then analyzed by using two way 

ANOVA. The result of the analysis showed that: (1) There is an effect of 

graphic organizers upon the students’ reading competency. (2) There is an 

interaction between graphic organizers and text types upon students reading 

competency 

 
Key words: graphic organizers, reading competency, text types 

 

 
 

INTRODUCTION 
 

Reading is probably the most important skill for second language (L2) learners in 

academic contexts (Celce and Murcia, 2001). Reading is gradually being recognize as a 

valuable source of language input, particularly for students in learning environments (as in 

some EFL context) in which fluent speakers of English are generally not available to 

provide  other  kinds  of  language  input.  In  reading,  an  individual  construct  meaning 

through a transaction with written text that has been created by symbols that represent 

language. The transaction involves the reader’s acting on or interpreting the text, and the 

interpretation is influenced by the reader’s past experiences, background knowledge as 

well as the reader’s purpose for reading (hudelson, 1994 in Celce & Murcia, 2001). 

However, the expectation and intention when reading are to comprehend what we read. In 

addition, Grabe (2009) states that reading is a selective process. It means that reading is a 

process in which the information is made to be confirmed, rejected, or refined by the 

readers  as  reading  progress.  This  process  involves  partial  use  of  available  minimal 

language clue selected from perceptual input on the basis of the readers’ expectation 

involving perceptual skills, the experience, the language background, the ability of readers 

to anticipate meaning on the basis of what reader has just read, and also the organization 

of the text itself. 

Students are said to be competent when they fulfilled basic competency and 

indicator. Based on the curriculum being applied, the basic competencies for reading are;
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responding to meaning and rhetorical steps in short essay accurately, fluently, and 

acceptable in real life context to access knowledge in “narrative”, “spoof”, and “hortatory 

exposition” types of text. (Depdiknas, 2007). The indicators of reading; identifying main 

idea of paragraph, identifying the meaning of words in reading passage, identifying the 

meaning  of  sentences  in  reading  passage,  identifying  sentence  structure  in  narrative, 

spoof, and hortatory exposition text, identifying the characters of the story in the text, 

identifying the events which are occurred in the text as well as its sequences, identifying 

rhetorical steps of the text, and identifying the communicative purposes of the text. 

As a matter of fact, stated by National Reading panel in 2000, even though the 

teaching of reading has been developed in a longer period of time, it is still considered a 

difficult problem in teaching at school. It can be proven by the students’ limited ability 

and strategy in reading; they are not being able to comprehend the text they read. Based 

on the researcher’s experience, the process of teaching and learning to read has been given 

a little attention  or has  not  been  done well.  Say for  example,  students  in  SMAN 8 
Denpasar have inappropriate reading strategies and capabilities. Students experience a 
number of difficulties when attempting to comprehend written material. That is why they 
still face great difficulty for being competent in reading as what stated in curriculum 
applied. It is proven by the student’s score in their half semester test which is below 
standard. It is due to the unsuitability or inappropriate techniques used by the teacher; the 
conventional reading technique seems to fail in equipping students with the adequate 
knowledge to cope with reading comprehension. So, the students could not master and 
apply the target language well. Therefore, it can be concluded that the students fail to 
perform the basic competency and indicator in order to administer the target language 
well. 

Up to this point, it is obvious that the students’ competency in reading 

comprehension should be improved because they could not be able to apply their 

knowledge in the target language appropriately; they do not have the ability to obtain 

general and specific information from the written text, they could not recognize the main 

idea and specific ideas in the text explicitly and/or implicitly, they could not guess the 

meaning of the words, phrases, or sentences based on the context, they could not make 

references, and the most important thing is that they unable to make use of their prior 

knowledge and  experience to  create a  connection  with  the text  they read.  Thus,  the 

students will not pass the standard stated in curriculum being applied. These phenomena 

have motivated the writer to conduct research on reading competency. In accordance to 

the  issues  stated  above,  it  can  be  overcame  by  applying  the  appropriate  strategy  in 

teaching because when it comes to the application of knowledge of language, teacher have 

to think of how to relate the lesson to a real life context, experience, and prior knowledge 

which are what students really need; they need to be taught how to make use of what they 

already have (schemata) instead of using their knowledge and skill, a reading strategy that 

engage them in an activity where they can recall and apply their background knowledge 

and experience in dealing with reading comprehension. Therefore, the students will be 

familiar with the activity of using their prior knowledge and experience to organize, 

interpret, and processes new information lies in reading passage which will ease 

comprehension. 

In 2000, the National Reading Panel (NRP) reviewed 204 CSI (Cognitive Strategy 

Instruction) studies with students and concluded that there was enough evidence to 

recommend seven strategies: question generation, comprehension monitoring, 

summarizing, question answering, graphic organizers (diagrams), semantic mapping and 

multiple  strategy  approaches  (NRP,  2000  as  cited  in  Cromley,  2004).  More  oddly,
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Rosenshine (1997) in (Dole, et al,. 2008) mention several cognitive strategy which can be 

applied to activate prior knowledge, they are Class Discussion, Semantic Mapping, 

Prequestions,  Visual  Aids,  and  Graphic  Organizers.  There  are  more  than  enough 

evidences  for  the  experts  stated  above  to  recommend  graphic  organizers  as  suitable 

strategy to be applied in teaching reading comprehension. Besides, graphic organizers is 

also a cognitive strategy proposed by McKnight (2010) which is beneficial for enabling 

students to literally see connections and relationships between facts, information, and 

terms, remembering and connecting information, and facilitating the integration of long- 

term memory and new learning. 

Drafke in 1993 defines graphic organizer as a diagram or illustration of a written 

or oral statement. The goal in using graphic organizers is to organize ideas and examine 

relationships. In doing so, people engage more of their core thinking skills and process 

information more intensely, improving long term recall. Examples include matrices, 

hierarchies, and continua. Graphic organizers are important and effective pedagogical 

tools for organizing content and ideas and facilitating learners’ comprehension of newly 

acquired information. Gardner’s theory of multiple intelligences (1993, 2006) as cited in 

McKnight (2010), posits that students are better able to learn and internalize information 

when more than one learning modality is employed in an instructional strategy. Because 

graphic  organizers  present  material  through  the  visual  and  spatial  modalities  (and 

reinforce what is taught in the classroom), the use of graphic organizers helps students 

internalize what they are learning. In addition, for all learners, but for adult learners in 

particular, graphic organizers facilitate the integration of long-term memory and new 

learning. Adult learners generally have more background and long-term knowledge, and 

graphic organizers bridge what adult learners already know with what they are learning. 

Graphic organizers actually trigger long-term memory and promote synthesis with new 

information (Materna, 2007 in McKnight, 2010). Besides, graphic organizers are able to 

help students to reinforce the learned pattern (Willis, 2008). 

Although the processes of reading are often too dynamic and varied for different 

readers with the strategy applied on different texts to be investigated, it is generally 

accepted that the interaction between readers, reading strategy, and text variables is key to 

understanding the reading process. As a result, it has become common practice to divide 

reading-related research into three separate factors: the reader, the strategy, and the text 

(Alderson, 2000 as cited in Shin, 2002). On the other hand, Celce and Murcia (2001) state 

that a consistent effort to guide students to the way texts are structured will help them 

build stronger comprehension skills. Activities that focus specifically on the way in which 

discourse is organized on specific aspect of text structure are often part of exercises that 

emphasize careful reading. They recommend applying graphic organizers as an effective 

way to carry out reading instruction that focuses on careful reading comprehension and 

discourse organization. The main goal of graphic representation is to assist students in 

comprehending difficult text. by using graphic organizers, students are able to see the key 

information in the text, the organization of text information, the ways that information is 

structured, and relationship among ideas presented in a text or a portion of a text. 

Students apply strategy to deal with reading and the aim of reading is 

comprehension. Their comprehension is influenced by several factors and one of them is 

the type of text they read. Each type has its own structure which is different from one to 

another. In this research, graphic organizers are beneficially used as cognitive strategy to 

improve students reading competency since this strategy can help students to brainstorm 

and organize ideas. It will also help them to deal with text coming in different types due to 

the designs of the graphic which are suitable for any kinds of text types. For instance, the
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story plot terms and story map are the two out of several designs to deal with narrative 

text, sequence is suitable for understanding spoof text, and series of event chain is very 

useful for hortatory exposition text, etc. 

Simply put, there are many types of reading texts that student should learn in 

senior high school. Based on BSNP (2006) for eleventh grade of senior high school in the 

first semester, the types  of reading texts that they should master are in the form of 

narrative, spoof, and hortatory exposition. Thus, this recent study is focusing on 

investigating the effect of graphic organizers to students reading comprehension based on 

the  types  of  text.  Through  this  study,  the  main  and  interactional  effect  of  graphic 

organizers and text types on students reading competency will be investigated. 
 

 
 

OBJECTIVES 
 

Based on the statements above, the objective of this study can be formulated as 

follow; finding out whether there is an effect of graphic organizers upon the students’ 

reading competency and the finding out whether there is an interaction between graphic 

organizers and text types upon students reading competency. 

 
METHODOLOGY 

 
This study is an experimental research. In this study, there are three variables to be 

studied.   First, the independent variable is reading strategy (A) with two levels namely; 

Graphic Organizers and conventional strategy. While the moderator variable was the text 

types (B) with three levels; narrative, spoof, and hortatory exposition texts. In addition, the 

dependent variable is reading competency (Y). An experiment usually involves two groups 

of experimental subjects. In this study, the researcher used two classes; experimental group 

and control group. This experimental research applied factorial design. The construction of 

a factorial design is that, all levels of each independent variable are taken in combination 

with the levels of the other independent variables (Wiersma, 1986). The levels indicate the 

number of independent variables. Further, this experimental research used 2 x 3 factorial 

arrangements  therefore;  there  are  two  independent  variables,  which  are  taken  in 

combination with three moderator variables.The researcher is about to find out the effect of 

graphic organizers and text types upon students reading competency. 

This study was conducted in SMAN 8 Denpasar. All the eleventh grade students 

were selected as population. There were thirteen classes altogether consisting of 586 

students.   By   using   multistage   random   sampling,   two   homogeny   classes   as   the 

experimental and control classes were acquired, they are; XI IPA 7 and XI IPA 8. 
There are two types of research instruments applied in this study namely teaching 

instruments and instrument for collecting data.  Teaching instruments used in this study 
are; experimental scenario, reading materials, and instrument for collecting quantitative 
data for testing the hypotheses consists of reading comprehension tests. 

The data were analyzed by two forms of statistical analysis namely descriptive 
statistic analysis (to find the mean score, median, mode, range and standard deviation), and 
inferential statistic analysis (to draw inferences by using t-test and a two – way ANOVA). 
SPSS 17 was applied for both statistic analyses to automatically calculate the data.
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RESULT 
 

The descriptive analysis for both groups in comparison to each text types can be 

seen below: 

Objective 1 

Descriptive analysis reveals that there was a difference of the results between the 

score in reading competency of the students taught by graphic organizers and the score of 

those taught by conventional reading strategy. In other words, it can be concluded that 

there is an effect of graphic organizers upon the students’ reading competency at SMA N 8 

Denpasar. 

To prove whether there was significant difference between the two reading 

strategies, two way Anova calculations by SPSS 17 was applied. The result can be seen 

below: 
The above table shows that the sig. value was 0.00, which was lower than 0.05. It 

 

T ests of Between-Subjects Effects 
 

Dependent Variable: Score 
 

 

Source 

Type III Sum 

of Squares 

 

 

df 

 

 

Mean Square 

 

 

F 

 

 

Sig. 

Corrected Model 

Intercept 

Strategy 

TypeTex

t 

Strategy * TypeText 

Error 

Total 

Corrected Total 

28859.420a 

1702979.710 

26413.043 

609.964 

1836.413 

21160.870 

1753000.000 

50020.290 

5 

1 

1 

2 

2 

270 

276 

275 

5771.884 

1702979.710 

26413.043 

304.982 

918.207 

78.374 

73.646 

21728.999 

337.015 

3.891 

11.716 

.000 

.000 

.000 

.022 

.000 

a. R Squared = .577 (Adjusted R Squared = .569) 
 
 

means that the difference between the two strategies was significant. Therefore, there is 

enough evidence to reject null hypothesis, and of course alternative hypothesis is accepted. 

Objective 2 

Analysis of variance reveals that there was difference of the results between the 

scores among the three different types of texts; narrative, spoof, and hortatory exposition 

under different treatments; graphic organizers and conventional strategy (placebo). In other 

words, there is an interaction effect of graphic organizers and text types upon the students 

reading competency at SMA N 8 Denpasar. 

The inferential statistics analysis presented in table above clearly shows that the 

value of f was 11.72 and the sig. value was 0.000. Due to the fact that the sig value was 

below 0.05, which means that there is an interaction between graphic organizers and types 

of text. 

The presence of the interaction can clearly be seen in figure below. The figure 

illustrates the average score of students’ reading competency in A1B1 group (graphic 

organizers treated students for narrative text), A2B1 group (conventional reading strategy 

treated students for narrative text), A1B2 group (graphic organizers treated students for 

spoof text), A2B2 group (conventional reading strategy treated students for spoof text),
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A1B3  group (graphic organizers treated students for hortatory exposition text), A2B3 

group (conventional reading strategy treated students for hortatory exposition text). 
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Figure of an interaction between reading strategies and types of texts 

 
The figure clearly shows that there is disordinal interaction occurred between 

reading strategies  and  types  of text.  It  can  be  concluded that,  there is  an  interaction 

between reading strategies and types of text. However, it was found out that the students 

treated with graphic organizers strategy consistently gained higher mean score compared to 

the group treated with conventional reading strategy. 

Based on the statistical analysis done descriptively, it was found that the mean 

scores of the students taught by using graphic organizers for narrative text was 90.00 while 

the mean score of the students taught by conventional reading strategy for narrative text 

was 63.15. The result indicated that graphic organizers are significantly better than 

conventional reading strategy in comprehending narrative text. For the spoof text, it was 

discovered that the mean score of the students taught by using graphic organizers was 

87.93, while the mean score of the students taught by using conventional reading strategy 

was 72.39. The result showed that graphic organizers are better than conventional reading 

strategy in comprehending spoof text. And for hortatory exposition text, it was found that 

the mean score of the students taught by using graphic organizers was 87.07 while the 

mean score of the students taught by using conventional reading strategy was 70.76. The 

result for the third type of text also indicated  that graphic organizers are better than 

conventional reading strategy. Hence, the research’s result provides the realistic data on the 

role of graphic organizers when combined with text types. 

Therefore, the application of graphic organizers has a great impact on enhancing 

students reading competency. Brainstorming helps students to recall information, make 

connection, and then set a purpose in reading, while the awareness of text structure and 

discourse organization helps them to see the key information in a text, the organization of 

text information, the ways that information is structured, and relationship among ideas 

presented in a text or portion of a text, which will ease comprehension.
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Further, result of the two-way Anova calculation indicates that graphic organizers 

which are beneficially used as cognitive strategy interact with the three types of text; 

narrative, spoof, and hortatory exposition. It means that types of texts contribute the 

students’ reading competency. Thus, among the three types of text, the students in graphic 

organizers treated group got the highest score in comprehending narrative text. In the 

placebo group, the students’ score in hortatory exposition text was the highest and their 

score in comprehending narrative text was the lowest. 

It is due to the fact that narrative text has the most complex generic structure 

among the three. This complexity could be understood by the students through the 

representation of graphic through which its generic structure is exposed in the design of 

the graphic; the complex text and difficult information are compressed in a simple and 

understandable graphic representation. This crucial part does not exist in conventional 

class that is why comprehending narrative text is more difficult than the other two. It can 

be concluded that students comprehend narrative text better due to the nature of narrative 

text that entertain and amuse readers which also supported by the ability to recall schema, 

making connection, making inference and awareness of text structure and discourse 

organization, which are involved in graphic organizers learning activity. 
 

 
 

CONCLUSION 
 

There are two conclusions that can be drawn according to the results above, they are: 

a.   There is an effect of graphic organizers upon students reading competency. Students 

treated by graphic organizers consistently gained higher score than the scores gained 

by those treated by conventional strategy 
b.   There is an interaction between graphic organizers and types of text upon the students 

reading competency. 
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Abstract.Ecology in terms of architecture is the architecture process must Consider that the relations Among 

living things and between living things and the environment, energy and its interaction with the environment. 

The basic principle in the process of ecological architectural design is to combine nature with technology, using 

nature as a basis of design, conservation strategies, environmental improvement, and can be applied at all levels 

and scales to produce a form of buildings, landscapes, settlements and cities. 

Application of ecological architecture actually been seen since the first on traditional buildings made 

by our ancestors. Ecological architecture in buildings, especially traditional Balinese traditional houses can be 

seen from the building materials used are woods, bamboos, reeds, stones, as well as the functional form of the 

building and its relationship with nature and the environment. Ecological architecture Also related to sustainable 

architecture, the which is expected to Eventually produce design concepts that are environmentally friendly 

architecture, come sustain ecosystems, using energy efficient, use natural resources efficiently without 

neglecting the welfare and comfort of human physical, social and economic unsustainable. 

This research was conducted aiming to find out how traditional settlement patterns at Bugbug village 

and understand how the relationship between ecological architecture with traditional settlements at Bugbug 

village from the environmental aspects, activities and of course architecture. While the results from this study 

later is a visual form of the traditional settlement patterns at Bugbug village are still very traditional with a linear 

pattern, as well as the application of micro-eco-architecture, as seen from the elements of the dwelling, and the 

macros in the form of the relationship between citizens of the Village, occupancy, as well as the environment 

around the village in a descriptive analysis. 

Key words:ecological, traditional, environmentally friendly, efficient.  

 

1. INTRODUCTION 

One of the architectural design concept 

that takes into account energy and 

environmental issues are eco-architecture. 

According to Heinz Frick (1998), Eco was 

taken from the word ecology is defined as the 

study of the interrelationships between living 

things and their environment.  

The geographical condition of Indonesia is 

included in the humid tropical climate, which 

is very influential on human activity. A very 

dominant influence and must be controlled is 

the solar radiation. Man with technology seeks 

to address, anticipate and control the sunlight 

to meet their needs. Indonesia has isothermal 

climate, with seasonal temperature fluctuations 

for each area are very small. Variations in 

temperature in Indonesia is affected by altitude 

(altitude). There are two areas that plateau 

(mountains) and lowland (coastal) (Benjamin 

Lakitan: 1997). 

The human need for housing, as well as 

residential as well as a place to move. In terms 

of the building’s function as protection is as a 

protection against the effects of rain, wind, and 

dust, protection against solar radiation directly, 

cold and noise and protection against 

interference from animal or human evil 

(George Lippsmeier: 1994). 

Traditional settlement at Bugbug 

Indigenous Village, Karangasem districts are 

traditional settlements that are not heavily 

influenced by technology. So that the 

occupancy of the ancestral heritage is still 

maintained until now, although there is a bit of 

renovations on the buildings that have been 

damaged. Bugbug traditional settlement in the 

village as a whole has a very harmonious 

relationship with the natural surrounding 
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environment. Seen from the livelihood of 

citizens, who are mostly farmers, so they are 

heavily dependent for their livelihood on 

natural products obtained. Also, in terms of 

building, materials are largely derived from 

such natural, wood, reeds, bamboo and natural 

stone. So many benefits that they derive from 

nature, all citizens of the Bugbug village not 

forget to give gratitude presented to the God 

by performing various ceremonies and rituals, 

so that a harmonious relationship between 

God, human beings and their natural 

environment is maintained harmony.  

According to the philosophy of the 

Balinese people, the dynamism in life will be 

achieved when the realization of a harmonious 

relationship between aspects pawongan, 

palemahan and parahyangan. For the 

construction of a house should include these 

aspects calledTri HitaKarana.Pawongan is the 

residents of the house. Palemahan means there 

should be a good relationship between 

residents and the environment. The use of 

appropriate building materials play a major 

role in producing quality buildings that are 

environmentally friendly. Leisure space in the 

building is determined by many factors, such 

as temperature, relative humidity, air 

movement and speed evaporation.  

 

2. THEOLOGICAL PROBLEM 

In the background already described above 

can be formulated the problem in this study is 

what the true sense of ecological architecture, 

and how the pattern of life and traditional 

settlements in Bugbug village. In addition, the 

problem in this research are any aspects of the 

residential neighborhoods and the people who 

can be said to apply ecological architecture.  

  

3. RESEARCH OBJECTIVES 

The objectives of this study was to 

determine how the settlement pattern as a 

whole in the Bugbug Village, Karangasem and 

patterns of occupancy of the villagers, and to 

know and understand how the relationship 

between ecological architecture with 

traditional settlements of  BugbugVillage of 

environmental aspects, activities and 

architecture of course.  

 

4. RESEARCH METHODOLOGY 

The research method used in this study is a 

qualitative research method. The qualitative 

researchrooted in natural background as a 

whole, relying on humans as a research tool, 

hold inductive data analysis, descriptive, more 

concerned with process than results, limiting 

the study to focus (Masyhuri and Zainuddin, 

2008). In the process of this study, researchers 

dropped directly into the field to direct 

interviews with citizens in depth. While the 

tools used in the form of a camera, record, to 

document the data obtained in the field. The 

study of literature is also used in the method of 

this study as a basis for analyzing the data 

obtained in the field.  

5. DISCUSSION 

A. Ecological Architecture  

Term ecology was first introduced by 

Ernst Haeckel, an expert of zoology in 

1869 as a science of the interaction of all 

living species and the environment, 

ecological sense of the word in Greek is, 

"oikos" is a household or a way of living, 

and "logos" science or scientific nature. 

Ekologi can be defined as the study of the 

interrelationships between living things 

and their environment.  

Ecological architecture or eco-

architecture builds on holistic (related to 

the whole system), which utilizes human 

experience (tradition in development), as 

a process and cooperation between 

humans and the natural surroundings or 

construction of a house or dwelling as a 

necessity of human life in a reciprocal 

relationship with the natural environment.  

Eco architecture (green architecture / 

sustainable design) is a design approach 

based environment where there are six 

principles crucial that conserving energy, 

working with climate, minimizing new 
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resources, respect for users, respect for 

site,and holism. 

• Conserving energy is a design 

approach to minimize or reduce the 

use of materials from the natural 

resources of fossil or otherwise trying 

to save energy.  

• Working with climate is a design 

approach by utilizing the climate as 

much as possible in the design of the 

building. 

• Minimizing new resources is a design 

approach to reduce the use of new 

materials, or more towards revitalizing 

compared to unload.  

• Respect for users is a design approach 

to create a design that can 

accommodate the needs of the wearer. 

• Respect for the site is the design 

approach by minimizing the 

processing of land / site. 

• Holism is a design approach in which 

all aspects above were interconnected.  

 

B. Settlement of Traditional Village 

People Bugbug 

Bugbug village is an old village 

located at Karangasem District, 

KarangasemRegency. The village covers 

an area formerly Prasi village, Timbrah, 

Asak and Bugbug villages. Because the 

expansion of the PrasiVillage area, 

Timbrah, and Asak village, merge into the 

Pertima Village, while the Bugbug Village 

be DesaPekraman or DesaAdatBugbug. 

BugbugTraditional Village built from 11 

small villages. BugbugTraditional Village 

led by a JeroBendesa and assisted by 

KelianDesa, while the small village is 

headed by a KelianBanjar. 

Territory Indigenous BugbugVillage 

its existence in accordance with the 

concept of Tri Mandala, where to 

Parhyangan (holy place) on the Utama 

Mandala, Pawongan (Housing) on 

Madya Mandala, while the cemetery and 

fields as Nista Mandala.  

The boundaries of the Bugbug 

Villageare:  

• Eastern : Banyu Biru (small 

river which is the PertimaVillage 

area) 

• South : The beach belonging 

to the NyuhTebelVillage area  

• West : Mount that included 

the TengananVillage area 

• North : TengananGraves 

 

1. Pattern of Bugbug Traditional 

Village  

Pattern ofBugbugtraditional 

village is linear, with major roads that 

are in the middle of the village, and 

the roads are very small that connect 

housing residents with the each other. 

The main road has a width of ± 

7meter, while the small road has a 

width of ± 1meter. On the pattern of 

the Bugbugvillage, public facilities 

such as Pura Bale Agung, Village 

Office and Bale Banjar located in the 

middle of settlements somewhat 

inclined towards the north (main). It 

is intended that activity in the village 

is centered on the Bale Agungin the 

middle. While the residential area 

surrounding public facilities with 

linear patterns and almost no distance 

between houses to each other.  

One of the 

uniquenessPuraPusehat Bugbug 

Village than the other PuraPusehat 

the other villages is upstream of this 

temple is in the West. While 

generally upstream of PuraPuseh in 

the north or the east. In the outer area 

of the village is a garden which is 

owned by the villager and the hills. 

According to village heads, these hill 

protect part of the Bugbug Village 

from lava flow caused by the 

eruption of Mount Agung in 

antiquity. The gardens around the 

settlements is a source of livelihood 

of the majority of the population. 
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This causes the the garden and the 

hills are very well preserved and 

there is no one else dared to spoil it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Harmony Between 

BugbugVillagers with Nature 

As one of the oldest villages in 

Karangasem, Bugbug Village which 

includes the District of Karangasem 

has a unique tradition. If the other 

villages in Bali generally held 

aNgenteglinggihceremony for one or 

two months, while at the 

BugbugVillage, activity as it lasted 

for eight months. In addition there is 

also UsabaKaja ceremony held once 

every 100 years and held at Bale 

Agung and PuraPuseh. The entire 

ceremony is intended to maintain the 

harmonious relationship between 

God, human beings, along with the 

natural environment, so that these 

components can run balanced.  

Villagers of Bugbug, 

Karangasem, has a tradition of 

unique ritual in giving thanks for the 

success of their harvests were 

abundant. After ngebat and cooking 

crops such as cassava and other 

crops, they eat together. After eating 

the adult male pairs attacking each 

Picture 1 :The Pattern of Bugbug Village 

Source :Eka IlkitaBook of Bugbug Village 

Picture 2 :Main Road of Bugbug Village 

Settlements 

Source :Privat Documentation 

Picture 3 :Environment path way 

Source:Privat Documentation 
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other, hitting each other with banana 

leaves. Ritual was held regularly 

every year in the area of Bale Agung 

every village, as one ritual procession 

acitatebahan. The significance of 

holding this ceremony is as a 

thanksgiving for the gift of God with 

abundant harvests. Bugbug village 

surrounded by hills and hills that 

crops planted by residents and thrives 

to this day. 

 

3. House Pattern in 

BugbugVillage  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

House is used as a case study in 

this research is located in the 

Karangasem Regency, Bugbug 

villages, Bugbugkelodvillages and 

CelukKauh villages. Small alley is 

the main access to the location for 

this house. The road to the gang has 

been using cement lined with 

cobblestones. In this house there are 

natah which is the main yard of this 

house. Natah also an orientation 

center buildings in the area of the 

house.  

In this house there are several 

buildings including BaleAdat, 

Gedong, Bale Dauh, kitchen and 

sacred place(Merajan). In a survey of 

five houses, almost all of them had 

natah on their houses. Generally 

Natahin Bali is a form of open space 

that has many functions in the 

household life of the balinese people 

in general, and in particular 

BugbugVillager. Natah serves as the 

center of all the activity in the house. 

Ecologically Natah can serve as the 

lungs of the home and is where the 

circulation of air inside the house as a 

whole. 

a. Gate (Angkul-angkul) 

Gate of the house (angkul-

angkul) in the BugbugVillage 

still very traditional use of 

natural materials such as reeds 

on the roof, brick and wood. 

The width of the entrance is ± 

1 meter passable one person 

only, with no other entrance. 

On ecological principles 

minimizing new resources can 

be seen in the design of 

angkul-angkulthat uses 

materials from renewable 

natural.  

b. Kitchen (Paon) 

The kitchen in this house are 

very traditional. The kitchen 

roof using material from palm 

leaves and still use traditional 

materials to do the cooking. 

Overall the building materials 

at the house is still using 

materials from nature.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Bale adat 

Bale daja/ 

Bale meten/Gedong 

Bale dauh 

Kitchen 

Sacred 

place 

(Merajan) 

Courtyard 

(Natah) 

Gate (Angkul-

angkul) 

Picture 4 :Plan of Bugbug Village Housing 

Source :Privat Documentation 

Picture 5 :Air Circulation in Kitchen (Paon) 

Source :Privat Documentation 
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Minimizing new resources 

and conserving energy 

concept can be seen in this 

building. With large 

ventilation in the kitchen 

making this building does not 

need artificial air and 

excessive artificial lighting, 

except for lighting at night. 

Smooth air circulation give 

comfort to the occupants in 

the cooking activity in it 

(respect for the user). 

 

c. Bale Dangin / BaleAdat 

BaleAdat in this house has 12 

pole (saka).BaleAdathas 

undergone several changes 

after the eruption of Mount 

Agung. BaleAdathas several 

functions including functioned 

as a living room, the space for 

the preparation of traditional 

ceremonies. The traditional 

ceremony is a traditional 

ceremony that is destined for 

humans (manusayadnya), This 

ceremonies is held since man 

was born till get married.The 

form of the bale adatis almost 

like a kitchen. With a wide 

grille for ventilation makes 

indoor air circulation 

smoothly, and does not 

require excessive energy for 

lighting (conserving energy). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At the bataran also uses 

natural stone that comes from 

the surrounding environment. 

At the bottom of the building 

using natural stone that comes 

from the surrounding 

environment. The walls on the 

bale adat is semi permanent 

and made of woven bamboo. 

 

d. Merajan (Sacred Place) 

Area of merajan (sacred 

place) is is not wide enough 

because of limited land area 

the house. The material used 

on any holy buildings 

(pelinggih) using wood 

materials. But in parts of the 

roof are already using zinc 

and roof tiles material. 

 

C. Eco-Architecture related to 

Sustainable Development 

Eco-architecture that developed into 

an energy-efficient architecture oriented 

towards natural energy conservation. This 

was driven by fears of all people with the 

availability of energy sources in the 

future.Exploitation of natural resources 

excessively without considering the 

carrying capacity of natural, very 

threatening life in the future. Movement 

that is oriented by sustainable 

development as bases in every physical 

development environment. 

Sustainable development means 

development that does not exceed the 

threshold capacity of the environment for 

the benefit of the present generation and 

does not reduce the opportunity for future 

generations to build and 

sufficiency.Another reason of the 

emergence of the idea of the concept of 

sustainable development is awareness of 

limited natural resources, besides 

awareness of eco-friendly development is Picture 6:Bale Adat/ Bale Dangin 

Source :Privat Documentation 
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increasing. Relationships with eco-

architecture is that sustainable 

development is a goal that must be 

achieved. In this case the eco-architecture 

is one important aspect of sustainable 

development. 

 

 

6. CONCLUSION 

Traditional settlement in the Bugbug 

village is a traditional settlement which overall 

had a very harmonious relationship with the 

surrounding environment. So many benefits 

that they derive from nature, the whole 

residents of the Bugbugvillage not forget to 

give gratitude presented to the Creator by 

performing various ceremonies and rituals, so 

that a harmonious relationship between God, 

human beings and their environment is 

maintained. 

Traditional settlement in the village of 

Bugbug is related to the ecological 

architecture can be seen in the use of materials 

derived from natural and environmentally 

friendly building (minimizing new resources), 

the form of the building is likely to be open 

and have a lot of ventilation to facilitate the 

circulation of air in it, so that people feel 

comfortable in doing the activities in the 

building and does not require excessive energy 

in the case of artificial lighting (conserving 

energy, respect for the user).Moreover, the 

development in the village is not using and 

changing land excessive (exploitation). Owned 

land used well to stay. Farmland and hills in 

the village is not disturbed, but is maintained 

by the local community. 
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ABSTRACT 

Traditional architecture of Bali is famous in the world of global (international) because it is unique and filled with 

the values of local nuances associated with the religious and life stance communities based on the Bali Tri Hita 

Karana, namely in the field of spiritual harmony (divinity); in harmony with the surrounding natural environment 

(nature) and in harmony with the social environment (human). Similarly, when the masons Bali or commonly 

known as undagi, give the name of the building were made, they or the undagi name the buildings that made always 

based on some custom rules that have been accepted by the public support for the Bali building. Some of the 

considerations that underlie it are: (a) the position of the building in the direction of the wind; (B) the functionality 

or usability of the building; (C) the number of pillars or building poles; and (d) other considerations such as the 

chronicle (history) or a particular event. 

Keywords: Building, Architecture Bali 

 

 

 

1. INTRODUCTION 

In Bali, an expert in the field of designing buildings 

or a traditional Balinese Architecture Bali (AB) 

called undagi. Undagi authorities plan from scratch 

every AB until the establishment of the AB. Usually 

undagi will be guided by references tradition 

inherited by the ancestors or the place where it was 

learned on undagi senior, his reference was called 

by Lontar astakosala-astakosali or astabumi or 

other related names in the subject of wake-establish 

traditional Balinese buildings. In the palm of the 

written names of types of buildings constructed in 

accordance with the number of pillars or pole 

buildings or other names to the various 

considerations in giving a name that pops up, but 

sometimes there are also found the names of AB is 

not mentioned or not mentioned in this manuscript. 

Where the need for an assessment to explain what 

are the guidelines or what is the appeal to the undagi 

to give the name of his work is that? 

2. RESEARCH PROBLEMS  

The problem arises from its implementation within 

the community itself (its cultural support community), 

which in this study is the following: What are the 

guidelines or foundations for the people who 

construct the designed buildings? This problem 

actually arises because of the different names - 

different in their respective areas, although the look 

of the building is the same. 

3. RESEARCH PURPOSES  

The purpose of this study is to answer the problems 

expressed in this research that is: explain the 

guidelines or basic considerations for the designer in 

naming the building that it designed. So through this 

explanation at least understandable why in giving a 

name to the building the design results that can be 

different when realized in different areas. 

Based on the above background, in this study the 

problem can be expressed as follows: what the 

guidelines or what is the appeal to the undagi in 

giving the name to his work. 

While the purpose of this study is to explain the 

considerations used by the undagi in Bali in the 

works AB. 

4. RESEARCH METHODOLOGY 

 

This assessment is based on the disciplines of 

architecture, departing from a simple question about 

the factors taken into consideration for undagi to give 

a name to his work. The cornerstone of the 

assessment methods include: 

1. Study of literature in the form of lontar 

containing AB, such as: 

Types Related Lontar AB Collection Building 

Information Centre – Bali 

No CODE 

Numb

er of 

pages 

LONTAR 

NAME 

WRITE

R 

1 L.01.A 5 Dharmani Br. Uma 
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(361/Gedong 

Kertiya) 

ng Asta 

Kosala 

Abian 

Marga – 

Tabanan 

2 L.02.A 

(243/Gedong 

Kertiya) 

13 Asta Bumi Br. 

Sintrig 

Abian 

Semal 

Badung 

3 L.03.A 

(231/Gedong 

Kertiya) 

8 Asta 

Kosali 

Br. Uma 

Abian 

Marga – 

Tabanan 

4 L.04.A 66 Asta 

Kosali 

A.A 

Alit, 

Mel 

Kangin 

Tabanan 

5 L.05.A  31 Asta 

Kosali 

Pedanda 

Made 

Sidemen

, Grya 

Taman 

Sanur 

6 L.06.A 

(201/Gedong 

Kertiya) 

45 Asta 

Patali 

Nang 

Raun, 

Br. 

Lengana

n Bajra 

Tabanan 

7 L.07.A 

(833/Gedong 

Kertiya) 

19 Swakarma Singaraj

a-

Bulelen

g 

8 L.08.A 

(181/Gedong 

Kertiya) 

10 Wiswakar

ma 

Puri 

Celuk 

Negara, 

Amlapur

a 

9 L.09.A 

(369/Gedong 

Kertiya) 

3 Dharmani

ng 

Sangging 

Abian 

Semal 

Badung 

10 L.10.A 

(32/Gedong 

Kertiya) 

6 Pemelaspa

s 

I Md. 

Tegoha, 

Bungkul

an 

Sawan 

Bulelen

g 

11 L.11.A 

(2370/Gedon

g Kertiya) 

4 Pemelaspa

s 

Wewangu

nan 

- 

12 L.12.A 

(248/Gedong 

Kertiya) 

7 Aji Asta 

Kosala 

Bangli 

13 L.13.A  18 Asta Gerya 

(-/Gedong 

Kertiya) 

Kosali Lod 

Rurung  

Riang 

Gede 

Tabanan 

14 L.14.A 

(1142/Gedon

g Kertiya) 

7 Sikuting 

Umah 

Desa 

Penaruk

an 

Bulelen

g 

15 L.15.A  21 Asta 

Kosali 

Gusti  

Agung 

Oka 

Balun 

16 L.16.A 

(157/FS.UN

UD) 

17 Asta 

Kosali 

 

 

2. Observations field (field study), these 

observations do not take samples but rather on 

cursory observation of the objects relating to 

the cases studied 

3. Unstructured interviews were conducted on 

some of the parties are considered to have 

expertise in the problems studied. 

 

5. DISCUSSION AND RESULTS 

In a seminar titled AB always appear the questions, 

which ask about Balinese architecture (AB): What 

are the basic considerations when a undagi or 

traditional architecture in the naming of the building 

are made? This question was also raised by laymen 

regarding AB, this certainly indicates that they have 

a concern and interest in AB. 

Of course not easy to answer this simple question, 

because the answer involves a variety of different 

conditions and circumstances and depending on area 

where the question is posed. But as general in Bali 

known their term: Desa - Kala - Patra, which gives 

each area every region and every group of 

traditional communities in Bali to show the 

uniqueness of each. For those reasons, this study 

starts from the process of checking references 

obtained from the collection of some of the 

literature on AB, then do a quick review on some of 

the places that are considered to meet the 

requirements as AB. In addition to these two steps 

were also asked some people who know about AB, 

so that the three-step study results were obtained as 

follows: 
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a. Consideration position in the direction of the 

wind 

Field often encountered people called Bale delod, 

bale Dangin, bale Dauh and bale daja. This clearly 

gives an indication that the direction of the wind 

becomes a consideration in giving a name to a 

building. Where the position of a building laid the 

naming will follow the direction of the wind where 

the position of the building. Naming is based on the 

position or location of the building in the direction 

of the wind only bring four types of naming it, 

namely Bale delod, bale Dangin, bale Dauh and 

bale daja. Has never been found naming the bale by 

bale kaja kauh, bale kelod kangin and so on. Thus 

the position of cardinal aspect undagi have only four 

types of bale name only. 

Naming the building layout based on the position of 

this sounds very simple, but actually is very 

appropriate because it is closely related to 

architectural significance in reviews that 

architecture is a place and time. World architecture 

besides cored in space (HP Berlage, the Dutch 

architect), which is often touted as space and time or 

space and time, in general, but specifically it turns 

architecture constantly interact directly with the 

name of a place or a location or position. Even a city 

architectural theory propounded by Roger Trancik 

(Markus, 1999; page 69) mentions one theory is 

based on the theory of place. 

So in terms of the place or location where the 

building is there, then the naming of the building is 

determined by the building where it is a 

consideration that is very logical, simple but very 

reasonable. 

b. Consideration function 

Another consideration in giving the name on the 

building (bale), the undagi consider the function of 

the bale, such as; stay at home if someone called 

Pawon as the cooking. Pawon word itself comes 

from the word pa + awu + an where awu the sound 

changes to ashes, so that is where their activity 

pawon change something (in this case the fuel wood) 

ashes used in the cooking. Surely it would be 

strange if in this era where the fuel is gas for 

cooking nota bena no ash production, then the 

mention of the building as pawon be fitting. But at a 

time when the word pawon AB applied for a 

building used as a place that is produced ash or awu 

is appropriately used. 

Similarly there bale called bale semanggen which is 

usually used to lay the corpse when there is a family 

party there dead, the mention semanggen comes from 

the word SEMA + Anggen, said SEMA means a 

corpse (grave) while Anggen means worn or used, so 

SEMANGGEN means that is intended as a corpse, as 

well as so many who gave an assessment of the bale 

bale semanggen is sacred, this is clearly because of 

who put there is a corpse. 

If the castle, whose name is known bale patok as a 

place to wait when they wanted to see the ruler (king), 

some are called bale pegambuhan that at the time of 

the royal place or building is used as a place for 

dance performances Gambuh. There bale paebatan 

(pa + ebat + an) is a place to mebat, which means 

ebat special cook food bali including no such thing 

Picture 1 : Naming bale daje and its variations 

Source : Oka Saraswati, 2008 

Picture 2 : Traditional Balinese house pattern 

Source:  private document, 2017 



ISBN: 978-602-50037-2-1 

 

48 

 

ebatan lawar. So naming bale conducted by undagi 

here adapted to function rather than the building. 

 

 

 

 

 

 

 

 

Then if in the temple, there is a bale which is named 

as Bale Pawedan, is a bale which functioned as a 

priest saying prayers (maweda) at a ceremony in the 

temple. Then there pyasan bale, is a bale or a 

building whose function is to decorate the symbolic 

Ida Betara. There is also in the area of Jaba called a 

bale gong also clearly indicate its function as a 

device to ring a gong beating or when there is a 

temple ceremony in question. All this shows that the 

functions that take place in the building that became 

the base than the naming of the building. 

 

c. Consideration Number of poles or pillars 

In addition to these considerations, undagi also 

provide the name of the property by the amount than 

its pillars or poles. Thus it is known the existence of 

the bale sakapat to the number of its four pillars, bale 

sakenem to the amount of his six pole, bale bale 

sakutus if it has eight pillars, bale tiang sanga if the 

number of posts, nine, and bale sakaroras if the pillar 

of twelve. Generally bale sakaroras also called Bale 

Gede, which means large building in terms of the 

number of poles in the environment of residential 

houses, oddly if in Bali was known to have Bale 

Gede but there has never been any mention of Bale 

Cenik or a small building (Gede = large while Cenik 

= small). 

Especially for bale sakaroras the number twelve 

pillars, there are several variations of the name that is 

adjusted to the number of beds her, if her bed and 

only one position is in the midst of the bale 

sakaroras is known as Bale Murdha Manik. 

 

 

 

 

d.  Other considerations 

One source (Pola-pola Dasar  AB, UNUD pages 188 

~ 189) mentions the naming of buildings AB also 

consider the symbols that accompany it, such as the 

kitchen as a symbol of the god Brahma is located in 

the south, bale meten whose place in the area such a 

Picture 3 :  Bale Patok/ Hall at Puri Kendran 

Source:  student assignment, 2013 

Picture 5 :  Bale Bandung di Gianyar 

Source:  private document, 2017 

Picture 4 :  Bale Kulkul at Menjangan Temple 

Source:  private document, 2017 
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rich (northern) symbol rather than the wife Vishnu 

because apart as a special bed also sometimes as a 

"pulu" or rice as a symbol of Sri Sedana (Betari 

saktinya Vishnu location north), bale semanggen for 

spiritual activity (in white) took up positions east 

symbol Iswara, then jineng / granary place in west to 

yellow rice god Mahadeva symbol of prosperity in 

the west. Sometimes jineng displaced by the bale 

Dauh layout, which makes the location jineng 

towards kelod close to pawon / kitchen. 

The mention or naming a building (bale) in AB can 

also be considered physical appearance, history or 

origin of an event associated with the building, as 

well as philosophy, such as the naming bale Pegat. 

The existence of Bale Pegat whose presence there is 

based on family history or chronicle, where because 

of a curse then square bale or bale length split into 

two (balinese language: Pegat = split / separate). 

Brief story can be revealed here in accordance with 

the Babad Pasek (page 75 ~ 81), which is the 

translation I Gusti Bagus Sugriva who is also the 

Founder its Foundation Dwijendra, mentioned in the 

translation was that De Pasek Lurah Tutwan married 

Ni Gunaraksa have an agreement with the law Arya 

Timbul , the deal that was loyal to his wife as proof it 

will worship-in-law when the death later. In terms of 

family honor De Pasek Tutwan not allowed to 

worship the child as a wife who believed Jin. When it 

was time-in-law died, so De Pasek Tutwan want to 

show their loyalty to Ni Gunaraksa but because at the 

time it was almost his entire family was present there 

then to cover up his actions that violate family 

tradition, De Pasek Tutwan worship-in-law over the 

wall bale longitude or bale panjang , with the hope of 

worship-law act, which is not seen by his family. But 

what about to say, when the bale wall longitude 

worship it is broken into two parts so that De Pasek 

Tutwan who was worshiped in-law is clearly visible 

for her other siblings. Therefore, large families De 

Pasek Tutwan finally decided to intercept (the 

breakaway or no longer recognized) brothers with De 

Pasek Tutwan, because of her shame worshiping the 

genie. Since then, this heritage Bale Pegat in Bali. 

In terms of physical appearance, bale Pegat existing 

dwelling house Balinese usually seen from the bed 

there are two separate beds in a six-masted sakenem 

bale building but added two short poles that called 

saka Pandak so that the number of joints is eight. 

While the function, bale Pegat existing dwelling 

house is a "maoton" (birthday) in accordance with 

requests or requirements in pewacakan, which aims 

to separate (balinese language: pegat) a disgrace 

someone born at the time / time that is disability or 

catastrophe. 

 

 

 

 

However embodiment bale Pegat in the area Pura 

sacred place is different, because it does not display 

the bale sakenem, however bale eight pillars or bale 

saka-kutus, which the bed there were separate and 

there are separate. For example Bale Pegat in 

Besakih, located right in front of the entrance of the 

temple Besakih Upgrading briefly on the area. Bale 

Pegat in Besakih, the bed becomes a pillar in the 

overall form bale saka-kutus or bale eight pillars. 

Bale Pegat position in such a position Besakih 

protective cover that serves to separate the outer side 

to the inner side, whose function is mentioned as a 

symbol of separation of natural sacred-profane, 

expected people who entered the temple area when 

passing through Pegat Bale is now no longer think 

about things related by worldly means mind and heart 

has rounded into the spiritual realm of silence or 

sunia. 

While Bale Pegat in Pura Agung Gunung Raung in 

Taro - Tegalalang Gianyar, besides named Bale 

Pegat also called pemedal Agung flanked by two 

temples briefly on the position of the north - south. 

Bale Pegat / pamedal agung function as a cross-Ida 

Betara Sesuhunan in Pura Agung Gunung Raung 

when he came out of the innards Dauhan or sign of 

offal kanginan. But in terms of the appearance of a 

building or bale saka-kutus eight pillars with two 

separate hall is not exactly known as the pamedalan 

agung, because usually that pamedalan agung form 

or shape is as well known in the form of the temple 

or temple coil brackets. But in this case, specifically 

in the Pura Agung Gunung Raung, function as a 

place out of the Ida Betara that is the consideration 

of naming it because it serves as a grand pemedalan. 

Physical appearance pemedalan agung if viewed 

from the west or from offal Dauhan it looks like a 

bale meten (bedroom) that had a door made of wood 

with openings towards the east, as if seen from offal 

Picture 6 :  Bale Pegat at Besakih Temple 

Source:  private document, 2012 
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Dauhan Bale Pegat are building masiv (bale meten) 

which makes Offal Dauhan as an outdoor space / 

Natar as befits a home stay in Bali in general. But if 

we look at Bale Pegat this from the east or Offal 

kanginan, then Bale Pegat is seen as usually we see 

Bale Bali has eight pillars that open to the east with 

two bed of the palace showing the rear wall is made 

of wood with entrance inspires bale meten sakutus or 

sakawolu where some walls were opened towards 

kanginan innards. Here is immediately apparent 

uniqueness Bale Pegat in Pura Agung Gunung Raung. 

Here appears the conception of space and time meet 

at Bale Pegat. As HP Berlage believed cored 

architectural space and time, as well as believed by a 

qualified architect Indonesia namely Ir. Robi Sularto 

that sees architecture as a manifestation or statement 

forms and spatial period of a cultured life 

environment. Bale Pegat into a form of architecture 

that presented the concept of space - time and events, 

known as space - time and occasion. Aldo van Eyck 

states (Markus, 1999; it 138-139): "whatever space 

and time mean, place and occasion mean more", here 

Aldo van Eyck develop a concept already common, 

namely the space-time-conception in more depth with 

regard human behavior in the concept. He observed 

that the abstract term "space" in the image of man 

will be more concrete if it can be experienced as a 

"place", and the term time becomes more concrete if 

it is seen as an "incident" (occasion). 

 

6. CONCLUSION 

Thus some consideration by the undagi in giving the 

names of the buildings has earned, for the 

conclusion consideration are as follows: 

1. Consideration in the direction of the wind, which 

resulted in the name of the building or bale like; 

daja bale, bale Dauh, Dangin and bale bale delod; 

2. Consideration of functionality or usability, so 

there is a bale called bale pawon, bale sumanggen, 

bale pyasan, bale gong and so forth; 

3. Consideration of the number of poles or pillars, 

which gave rise to the name of the bale; bale 

sakaroras, sakawolu, sakenem, sakepat and so forth; 

4. Another consideration, is associated with the 

history or origin of the building, also based on the 

philosophy of building it and considered also in 

terms of physical appearance, as well as on Bale 

Pegat, and so forth. 

Of course, other considerations may arise again all 

found new things in cases that are widely spread all 

over Bali. 
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ABSTRACT 

 

 Building permit is very relevant in the world of property and buildings. We often see in some areas 

of settlement the signpost that reads "Ensure every building has  IMB" or the like. It may be the government's 

efforts to raise awareness of the importance of IMB or socialization for the building of society. 

In practice, the development is a continuous process. Development needs to be supported by financial 

resources, natural resources, and human resources. One development undertaken in each district is the 

arrangements of the buildings by requiring each building has a Building Permit (IMB). 

This paper is to increase knowledge and insight on the Law of Institution Building in general and 

particularly in relation to the regulation of buildings / Building Permit (IMB) that is associated with the 

regulations in force, requirements, benefits and objectives of IMB, and the relevance of traditional 

architecture of Bali (ATB), which cannot be separated from the construction and architecture realm in Bali. 

Using descriptive qualitative research method through the exposure of the rules related to it was 

concluded that to create a good and integrated development, related regulations need to be implemented in a 

country / region / city. All related regulations should refer to the highest regulations then newly derived and 

developed at regional / provincial and district / city. 

Keyword : building, permit, traditional. 

 
I. INTRODUCTION 

 Development is a process of change that 

always exist in the development of human 

civilization. Such changes can occur in any sector 

or field of both physical and non-physical that is 

involved in the social order of society with the aim 

to improve human welfare / individuals themselves. 

In essence, the change is referred to in a 

development is to improve the quality, and in the 

context of community development, changes aimed 

at improving the quality of well-being and 

prosperity of society.  

 Development also has a viewpoint 

difference, such as the multidimensional point of 

view, progress relative, investment, dependence, 

staples, and administration. This system involves 

elements that are interrelated between the owner 

(owner), consultants (architects), and the contractor 

(executor) and other support elements. The 

relationship of these elements affect each other and 

will generate an order in the system to achieve 

common goals in the development process, 

development of implementation of the institutions 

themselves physically poured through legal 

regulations that are expected to realize a 

harmonious relationship. However, the 

phenomenon that is now developing in the 

community shows deviations from the 

implementation of the development institution 

itself. Such irregularities may be a violation or 

indifference of parties which ideally have relations 

in the sphere of development. Institution building is 

then implemented in legal regulations. This paper 

highlights the Law, Government Regulation, 

Regulation of Bali Province and Traditional 

Balinese architecture, which are already imposed in 

formal government regulation, yet is likely to have 

flaws both in theory and practice in the field.  

 Critical viewpoint is regarded as one of the 

efforts to seek solutions to said deviations. The 

legislation has the second highest hierarchy after 

the Fundamental Act 1945, so it can be sum up that 

the legislation existence has become a benchmark 

for the matters that are not covered in the 

Fundamental Act 1945. The special subject of 

development is narrowed down to a scope of the 

building, which is one form of the subject of 

architecture. 
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To broaden horizons and provide a clearer 

picture of it, do a review of the Provincial 

Regulation Bali. Regional regulations are 

considered to have a smaller scope so that the 

object of study is more specialized. Deriving from 

the Bali Provincial Regulation, then the regulation 

will be cascaded down to each regencies / 

municipalities in Bali in the form of Regulations 

IMB and Building which of course refers to the 

traditional architecture of Bali. 

 

Problem Formulation 

1. Any regulations related to the construction of 

national and local (regional Bali)?. 

2. Any requirement to apply for building 

permits, benefits and purpose in general?. 

3. What is the influence of Traditional Balinese 

Architecture (ATB) in the building regulations 

applied in Bali? 

II. METHODS 

 The method used in this research is 

descriptive qualitative research method. It expose 

and aims to obtain a description (description) about 

the regulation implementation in certain area and at 

a certain time in society (Abdulkadir Muhammad, 

2004: 50). The qualitative research was rooted in 

natural background as a whole, relying on human as 

a research tool, hold inductive data analysis, 

descriptive, more concerned with process than 

results, limiting the study with focus. (Masyhuri 

and Zainuddin, 2008). 

 

III. RESULT AND DISCUSSION 

 Fundamental laws / regulations related to 

building regulations stipulated in regulations / laws 

that started from the realm of the highest, the 

regulations issued by the State through the relevant 

department. Of the regulations issued by the State 

will be adopted and passed down in the form of 

provincial and district / city regulations by 

considering the rules, norms and customs in each 

region who still refers and must not conflict with 

State regulations. 

The legal basis in building regulations include: 

1. Law of the Republic of Indonesia Number 28 of 

2002 on Building, 

2. Law of the Republic of Indonesia Number 26 

Year 2007 on Spatial Planning, 

3. The Indonesian Government Regulation No. 36 

Year 2005 concerning the Implementing 

Regulations of Law No. 28 of 2002 on building. 

4. Bali Provincial Regulation No. 16 Year 2009 on 

Spatial Planning Bali Province Year 2009 - 

2029 

5. Bali Provincial Regulation No. 5 of 2005 on 

building Architecture Requirements. 

6. Denpasar City Regional Regulation No. 27 of 

2011 on Spatial Planning Denpasar city in 2011 

- 2031. The 

7. Denpasar Mayor Regulation No. 25 of 2014 on 

thefor ProceduresIssuance of Permit bangungan. 

8. Regional Regulation Badung Regency Number 

26 Year 2013 About the Spatial Plan. 

9. District Regulation Badung No. 27 of 2013 on 

the Implementation of Building Permit. 

10. District Regulation Tabanan Number 9 of 2013 

Tentangbangunan Building. 

11. Jembrana District Regulation No. 11 Year 2012 

on Spatial Planning Jembrana in 2012 - 2032. 

The 

12. Jembrana District Regulation No. 3 of 2004 on 

Building. 

13. Gianyar District Regulation No. 16 Year 2012 

on Spatial Planning Gianyar Regency Year 

2012-2032 . 

14. Gianyar District Regulation Number 8 Year 

2013 About Building. 

15. Klungkung District Regulation No. 1 Year 2013 

About the Spatial Plan Year 2013-2033 

Klungkung, 

16. Klungkung District Regulation No. 2 of 2014 

On Public Order. 

17. Karangasem District Regulation No. 17 Year 

2012 on Spatial Planning Karangasem regency 

in 2012 - 2032. 

18. Karangasem District Regulation No. 3 of 2012 

on Building. 

19. Buleleng District Regulation Number 9 Year 

2013 About the Spatial Plan of Buleleng in 

2013 - 2033. 

20. District Regulation Buleleng No. 2 of 2012 on 

Licensing. 

21. Bangli District Regulation No. 9 2013tentang 

Spatial Plan Bangli Regency Year 2012 - 2033. 

22. Bangli District Regulation No. 7 Year 2015 

About Building. 

 

From the rules mentioned above,  have 

been composed rules of construction have been 

composed of the highest (national / state), which 

was later revealed in the form of local regulation of 

Bali Province and later in the form of regulations of 

the districts and cities (Denpasar, Badung, Gianyar, 

Tabanan, Jembrana, Buleleng, Bangli, Klungkung 

and Karangasem). 

 

 

 

http://www.iaibali.org/assets/content_upload/files/perwali25th2014.pdf
http://www.iaibali.org/assets/content_upload/files/perwali25th2014.pdf
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REQUIREMENTS FOR FILING WITH 

CONSTRUCTION PERMIT / IMB 

  

  To get a building permit there are several 

requirements that must be met. The following will 

describe the terms and conditions for IMB 

requirements from several areas in Bali as Badung, 

Denpasar and Gianyar regency municipality. 

 

Terms of filing for IMB in Badung. 

Terms filing IMB in Badung, among others: 

1. Fill the application form that has been prepared 

with the IMB requirements as follows: 

a. Copy ID. 

b. Copy of certificate / deed of sale and 

purchase / certificate of legal land 

accordingly. 

c. Copy of Land Tax payment  

d. Letter of the nearest neighbor 

e. Drawing of the building plans, among 

others: 

 Images of the situation 

 Images of plan looks 

 Images of the floor plan 

 Plan image (front, side) 

 Figure piece (lengthening, shortening) 

 Images of the structure (specifically for 

multi-storey buildings) 

 

f. Application IMB included in Map colored in 

duplicate 2 (two). 

2. Request IMB addressed to: Regent of Badung 

cq. Dinas Cipta Karya Badung regency.      

 

Process of obtaining IMB 

1. IMB application is completed correctly and 

received by the IMB service desk at Dinas Cipta 

Karya Badung 

2. The correct IMB application will be calculated 

for the IMB cost, and will be examined by 

officers with the owner in accordance with the 

schedule. 

3. After examination on the site, the application 

shall be processed, when it meets the technical 

requirements. 

4. IMB completion time is 2 s / d 4 days since the 

payment of the IMB is settled. 

 

 

Terms filing IMB in the district of Denpasar. 

Description Denpasar IMB Form sheets 

sheet 1. Application for IMB, with the data that is 

required: 

1. Completion of personal data such as name, job, 

address and company data if your building 

serves as a place of business. 

2. Completion of ground data such as land area, 

administration land number, classification of the 

land (according to the location of the land), on 

behalf of the land in question, deed of sale and 

purchase as well as the number of the certificate 

and the name of the certificate, use rights to the 

building as well as the lay of the land in 

question. 

3. Completion of building data in question such as, 

foundations, walls, pillars, floors and ceilings, 

hood and so on. 

4. All of the forms (third sheet), made 5 copies 

that has been described in the form. 

 

sheet 2. Statement of nearest nighbor, with the data 

that is required: 

1. The personal data of the neighbors who will 

approve the development of the building. 

2. the distance of the building in question with 

the surrounding buildings, from the north, 

east, south and west. 

3. Signatures of 4 neighbors to the north, east, 

south and west. 

4. The letter identified and signed by community 

leader (Kelian Dinas), Village Chief (Lurah) 

and Authorized by Local subdistrict head 

(Camat). 

 

Sheet 3. Handling IMB using the Power of 

Attorney 

The Power of Attorney  herein is intended, 

if the management of IMB is handed to someone 

else, then it is required to fill out the Power of 

Attorney form that has been provided. The required 

data for the Power of Attorney form are: 

1. Personal data Principal (the party that hand 

power), 

2. Personal data Recipient Proxy (party 

authorized). 

3. Signing of Letter of Authority as an endorser 

and the Power of Attorney is known and 

signed by sub-district head. 

As a supplement to the requirements of the 

management of IMB in Denpasar, required multiple 

attachments as a complement to the maintenance of 

Building permit (IMB). 

These attachments are required to be provided as 

evidence that the data in question in accordance 

with permits filed. 

 

Appendix IMB needed: 

1. 2 Set pictures of buildings and situations. 

2. 1 Set Land certificate. 
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3. 1 Sheet Taxes / Ipeda / TIN (if as a place of 

business). 

4. 1 sheet of ID (KTP). 

5. 1 Sheet Letter of comparison. 

6. 1 CD containing images IMB format 

AutoCAD 

 

Filing Requirements IMB in Gianyar 

Terms IMB in Gianyar categorized in four 

categories: 

1. IMB New 

Filing an application addressed to the regent 

of Gianyar through BPPT office in 

accordance with the type of effort required, 

each - each four (4) should include: 

a. Copy of ID 

b. Status of Land Ownership 

c. Image, among others: 

 Map location 

 Site Plan / picture of the situation and layout 

of the buildings 

 Plan building looked Home 

 Side View 

 Cross-section 

 Section 

d. Image building for multilevel 

 Construction drawings 

 Calculation of construction 

 Structure  

 Budget Plan ( RAB) 

e. Image building who signed the building 

owner / applicant IMB 

f. Statement Nearest nighbor 

g. Permission principle of the regent of 

Gianyar 

h. Permit the location of the Regent of Gianyar 

i. RAB and RKS 

j. Recommended Environment (EIA, UKL / 

UPL, SPPL) 

k. Copy of proof of payment of the last tax 

(PBB) 

l. Attach affidavit bear the risk of building 

construction stamped  

m. Letter of Authorization Management Permit 

 

Replace the  name of the owner  

Filing an application addressed to the regent of 

Gianyar through BPPT office in accordance 

with the type of effort required, each - each 

four (4) should include: 

a. Copy of ID 

b. Statement and Signature Nearest nighbor 

c. IMB original and Copy of IMB 

d. Image Building have legalized 

e. Copy of Certificate of land 

f. Letters - letters behind the name of another 

underlying IMB 

 

2. IMB Management Period 

The period for issuing licenses for 14 

working days, starting from any 

administrative requirements, technical and 

material are met. 

 

 

3. Handling costs IMB 

Building Permit levy fees in accordance with 

the provisions and regulations in force. 

 

4. Mechanisms 

Provisions, mechanisms and requirements of 

the maintenance of licenses and the 

provision of a blank application for license, 

in accordance with the provisions and 

regulations in force. 

 

Uses Have IMB  

There are several uses or excess building 

that already has IMB, usability / advantages 

include: 

1. The layout being organized and arranged 

in accordance with the technical 

provisions of spatial and building so it is 

very useful for environmental planning, 

human life and nature. 

2. Preserving the Traditional Balinese 

Culture Architecture. 

3. It has legal certainty to the buildings 

owned. 

4. To facilitate the maintenance of: Bank 

Loan, Business license and can assure the 

parties that require, in the transaction, 

lease, etc. 

5. Support the continuity of development of 

the region through increased revenue  

 

 

Influence Of Architecture Traditional Bali To 

The Implementation of IMB in Bali 

 As it is known that Bali is an area that has 

a culture and customs are very unique and 

interesting. The uniqueness in culture is also 

reflected in the field of architecture. Bali's 

development matters are closely linked to the 

culture and Hinduism. This is reflected in the spirit 
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and concept development can not be separated from 

culture and religion.  

 In relation to the regulation of 

development in Bali, of course, the philosophy and 

the concept of culture and Hinduism can not be 

abandoned. In an effort to keep the existence and 

preservation of Bali traditional architecture that 

reflects the rich concepts and philosophy, it is the 

duty of Local Government to impose building 

regulations that are still adopting the wisdom and 

local concept, yet still work together and not in 

conflict with current laws and regulations. 

 Related with such rules, Bali Provincial 

Regulation No. 5 Year 2005 About Terms 

Architecture Building have been issued. Which 

regulated how the terms and conditions of the 

existing development in Bali in general, in which it 

is set how in development still reflects Balinese 

architecture although not implemented in full. 

Application of Balinese architecture are to maintain 

the aura of Balinese architecture that characterizes 

Bali, where although the implementation is still 

combined with modern design, yet the principles of 

the concept and pattern of Balinese architecture can 

be reflected in each of the buildings in Bali.  

 The principles of the architecture of Bali is 

illustrated in the appendix Bali Provincial Laws No 

5, 2015 as follows 

From the principles described above minimal things 

that should be applied in the development in Bali 

include: 

1. Application of the concept of Tri Angga in 

a building that consists of the head, the 

body part and the feet. 

2. The use of Balinese materials and 

architectural ornaments such as the use of 

murda Bali, Ikuh celedu in the roof, the 

use of ornament in the pillar / pole and 

also in other parts of  Bali architectural 

ornaments in the form of a patch either 

simple or complex (form ukiran- carving). 

3. The application of the concept of the 

entrance / entrance and fence that reflects 

balinese architecture. 
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PRINCIPLES  LAYOUT 

 

LAYOUT PRINCIPLE ON GROUNDS 

 

LAYOUT PRINCIPLE IN RURAL AREAS 

 

temple 

settlement 

 

 

cemetery 

PRINCIPLE LAYOUT OF THE CITY CENTER 
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MASSIVE 

STRUCTURE 

AND ORDER. 

 

 

 

STRUCTURAL PROPERTIES 
 

PRINCIPLES FORM THE STRUCTURE. 

 

 THE BUILDING SHAPE 

 

HEAVY 

IMPRESSION 

 

STABLE 

IMPRESSION 

SYSTEM STRUCTURE 

 

STRUCTURE 

MASIF 

 

 

STRUCTURE 

FRAMEWORK 
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THE PRINCIPLE OF BUILDING LAYOUT 

 

THE PRINCIPLE OF BUILDING LAYOUT 

 

Arrangement 

 Proportional Part  

of The Building 

 

bali building 

head shape 

 

bali building 

body shape 

 

 

bali building 

foot  shape 
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IV. CONCLUSION

 From the discussion that has been 

described above it can be concluded that in order to 

create a good development and terintegritas it is 

necessary to make a rules concerning development 

in a country / region /city. Any regulations related 

must refer to the regulations of the highest then 

newly derived and developed at regional / 

provincial and district / city.  

 Regulation of existing regional / provincial 

and district / city adapted to local wisdom, culture 

and customs that exist in the area but still refers and 

must not conflict with the rules on the higher / top. 

Culture and customs related to the construction / 

architecture existing in each region should be 

maintained by all parties in order to keep esistensi 

and sustainability-based architectural culture into 

character, characteristic, uniqueness and richness 

own architecture for the region, state and nation . 
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Abstract 

Human being as a social creatures in spending their life can not be done individually because 

from their process of existence in the world, they are already in a small group known as a family those 

consist of a farther, a mother and children. 

Human needs in achieving a good quality of life, is the principal can be divided into three, 

namely: food needs (food), clothing (clothing) and the board needs (housing / residence). In meeting the 

needs of man surely building board, albeit in the simplest embodiment. The building {home} minimum 

required to provide comfort for the occupants . To get comfort therein contained demands for a 

building covering health, strength, ecology (environment) and aesthetics (beauty} 

In the times that marked the development of science and technology, the building was born in 

the simplest forms to shape mutahkir or from tradition to modern. To achieve occupant comfort, 

environmental as well as the government itself, the building must be supported by their theories and 

regulations issued by the government. As these regulations are I M B (Building Permit), which also 

contains the utilization (use) of land, the location, the embodiment of buildings including physical, 

environmental and technical requirements . 

Architecture Department based on the syllabus of 40% is the theoretical knowledge and 60% of 

applied knowledge that is focused on building includes physical, interior and exterior (environment), so 

that the knowledge contained therein need to look for relevance to the existing association with the 

Building Permit (IMB) to be exploited improve the quality of life both required by physical or psychology. 

Keywords: IMB, building 

 

PRELIMINARY 

Basic needs of human beings in this world live their daily needs can be grouped into three as follows: 

primary needs, namely food (food), secondary needs are clothing (clothes) and tertiary namely board 

(housing / residential) (Sugandi, Year 1979). As a manifestation of the dwelling is in the form of 

buildings, particularly buildings. What is meant by the building are: Building the building is a physical 

manifestation of a construction work that blends with its domicile, partly or wholly located above and / 

or in the soil and / or water, which serves as a human being doing business, both for residential 
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atautempat residence, religious activities, business activities, social activities, cultural, and special 

activities. (Law of the Republic of Indonesia on building number 28 of 2002). As the building is habitable, 

the building must meet several requirements are: strength, health, comfort and beauty (aesthetics) 

1. Power 

Which imaksud with strength is: have a long life (minimum 30 years), has the burden of 

assuming resistance, resistant to climatic influences, has resistance against insects or other 

biological creatures. 

2. Health 

What is meant by health is: meeting human needs and the natural lighting or artificial lighting, 

needs of natural air or artificial air, to avoid environmental pollution caused by air or other 

biological creatures such as animals, plants and others. 

3. Comfort 

What is meant by comfort is building can provide a sense of calm and happy inside of usage. 

4. Beauty (Aesthetics) 

What is meant by beauty or aesthetic appearance is building gives physical form to fulfill a sense 

of art owned by the occupants. 

 

Meanwhile, as the building is worthy function is a condition buildings which meet the requirements of 

the administrative and technical requirements in accordance with the function of the building (Chapter 

1 chapter 1 verse 23, the Indonesian Government Regulation, No. 36 of 2005, on the Rules of 

implementation of Law No. 28 of 2002 on Building) 

Based on the quality of the materials used, types of building structures used can be divided into three, 

namely: Permanent Buildings are buildings in terms of construction and age of the building is declared 

more than 15 years; 

Semi-permanent buildings are buildings in terms of construction and age of the building is declared 

between 5 Years to 15 Years; 

Building Emergency / Temporary buildings are in terms of construction and age of the building is 

declared less than 5 years; 

Based on the location or the location of the building can be divided into three buildings the center of 

town, just off the city and outside the city. 

Building permit. 

In building either temporary, semi-permanent or permanent will always need a place / land / space for 

establishing or membangunnya.yang location can be the center of town, just off the city and outside the 

city. So that its presence can be beneficial to human needs and does not damage the environment 
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necessary to have a regulation or guidelines as a reference or a cornerstone in the building. Regulations 

or guidance in setting up such buildings are generally summarized in the Building Permit (IMB). 

Based on the Minister of the Interior Regulation No. 7 of 1993 on buildings Permit (IMB) is a Building 

Permit (IMB) is a license that is issued in order to establish the building. 

The purpose of the IMB is as a reference for the government to make decisions and set policy of building 

operations, to conform to the requirements of the administrative, technical and program's Terms of 

government in development, especially in the use and arrangement of the allotment area or territory or 

space. 

Understanding IMB. 

Based on Minister of the Interior 7 Tahun1993 of Building Permit (IMB) is a Building Permit is a permit 

issued in order to establish the building. 

The definition of Building Permit as written in the Book of Implementation of Conception of Urban 

Development Denpasar Perspective of Culture, page 21, Building Permit (I M B) are permits for building 

construction, including permits for buildings that have stood issued by the government / Head of 

Regional / District. 

intent IMB 

The purpose of the IMB based on the Minister of the Interior 7 Tahun1993 is, as a reference for the 

Government to make decisions and set policy of building operations, in order sesuiai with the 

requirements of the administrative, technical and development programs, especially in spatial planning. 

Interest IMB 

Based Denpasar City Regulation No. 6 of 2001 on Building Permits building. IMB implementation 

objectives are: 

1. To organize the space utilization and control development, in order to have space layout, building 

layout environmental governance, aesthetic / architectural buildings are organized and arranged in 

accordance with prescribed rules, thus maintained security and comfort in the building. 

2. Guidelines for governments, businesses and communities to carry out development in the framework 

of orderly development, orderly building and the safety of buildings. 

3. Keep the building preservation of buildings that have historical value .. 

benefits IMB 

Benefits enactment of IMB in the building are: 
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1. The building is to be erected / constructed, can have the layout space (land allotment), administration 

building environmental governance, aesthetic / architectural buildings are organized and arranged in 

accordance with the technical and administrative conditions laid down by the Government. 

2. The building that was set will get the certainty and power of the Law, creating orderly development. 

3. Provide effectiveness in the utilization of space / urban land, infrastructure and municipal facilities, as 

well as add more beauty to the appearance of the face of the city 

 

Application Requirements IMB. 

The requirements needed in IMB application based on the Minister of the Interior 7 Tahun1993 are: 

A. The administrative requirements consist of 

1. The status of land rights. 

Each building is set to be on land plots / parcels tenure, such as in the form of land certificate 

(SHM, HGB), the Contract for land or other land rights letter which has the force of law as well 

as the land is not in a state of conflict. 

2. Building ownership status. 

Making the proof of ownership of the building to follow government regulations which 

principally contains data on building owners or applicants (identity of the owner or applicant) 

3. Documents / papers related can be: 

a. Recommendation agency / agencies responsible for the field of special function (for 

building special function). 

b. Document Analysis DampakLingkungan / UPL / UKL and / or 

c. Recommendations related technical institution for buildings above / below the public 

infrastructure and facilities. 

B. Technical Requirements. 

Building technical documents include: 

a. Building technical plan that consists of: 

General data a1 buildings include: function (classification) of the building, the ground floor area of the 

building, the total floor area of the building, the height / number of floors of the building and 

implementation of the Plan. 

a2. Building technical plan for: 
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1. The home stay is not graded include: pre-plan drawings consist of drawing site plan / situation, 

floor plans, tampakpotongan and spesifiksi. 

2. Technical buildings. 

3. 2. rise buildings, buildings for public use include 

Images of architectural design consists of a picture site plan / situation, floor plans, elevations, section 

and specification of finishing the building. 

b. Images of structural design consists of images of structures below (the foundation), the upper 

structure including the roof structure and specifications of the building structure. 

c. Image design utilities utility system consists of an image, the image of prevention and fire safety 

systems, sanitation systems, drainage systems and utility building specifications. 

d. Calculation of structures for buildings over two floors, and / or structure spans more than 6 m. 

e. Calculation of the utility. 

3. Building for special functions the same technical requirements with technical requirements for multi-

storey buildings and public buildings, but should be supplemented with recommendations related 

agencies. 

4. Building foreign embassies and diplomatic buildings, the technical requirements together with the 

technical requirements for multi-storey buildings and public buildings but coupled with certain technical 

requirements required by the country concerned. 

According to Denpasar City Regional Gazette No. 6 of 2001 and Denpasar City Regional Regulation No. 6 

of 2008 regarding Procedure / Standard operaton Procedure (SOP) at the Department of Licensing 

Licensing Services Denpasar IMB application requirements are: 

1. Fill out the form quo 

2. A copy (photocopy) identification of valid of the applicant 

3. A copy (photocopy) Proof of Ownership and Land Tenure 

4. Approval Letter Penyanding 

5. Image Building Plan (two sets) consisting of: 

      a. For storey buildings: Map Location, Site Plan, Plan Building, Front and Side, Cross sections and 

longitudinal, looked the front fence, utilities, septic tank and infiltration, infiltration wells. 

       b. For multistory buildings: Map Location, Site Plan, Plan Building, Front and Side, Cross sections and 

longitudinal, building construction structure, visible front fence, utilities, septic tank and infiltration, 

infiltration wells. 

6. Copy of Deed Company when the application on behalf of a business entity. 

7. Copy of last year's UN repayment. 

 

classification IMB 

 Building Permit classification is based on: 

 

A. The group of residential buildings. 

a1. Buildings, homes 

     1. KDB = maximum of 75% to the extent not applied to another or outbreaks = maximum of twice the 

KDB. 



ISBN: 978-602-50037-2-1 

 

65 
 

     2. Distance buildings arranged upon decision of the mayor of Denpasar. Areal Setra and graves are 

not allowed to be used as public roads, except with the consent of the people and cemetery owners 

concerned shall Setra. 

B. Group of business buildings. 

b1. Building trade and regional and municipal services 

      1. KDB = maximum of 40% or outbreaks = three KDB 

      2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 3 m, side yard fence that borders the road = fence in the front yard to the street 

corner plot and the backyard fence = 3m. 

      3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 3 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 3m. 

       4. The parking lot at least 20% of the total floor area of the building. 

b2. Building trade services 30000-50000 residents 

       1. KDB = maximum of 50% or outbreaks = three KDB 

          2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 3 m, side yard fence that borders the road = fence in the front yard to the street 

corner plot and the backyard fence = 3m. 

         3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right 

of way, fencing = 3 m side yard, side yard fence that borders the road = fence in the front yard to the 

street corner plot and fence the backyard = 3m. 

4. The parking lot at least 20% of the total floor area of the building. 

b3.Bangunan services trade with 5,000 residents 

      1. KDB = maximum of 75% or outbreaks = three KDB 

      2. On roads with a width of 12 m down within the building by: yard fences 

           6m minimum front, side yard fence = 3 m, side yard fence that borders the road = fence in the 

front yard to the street corner plot and the backyard fence = 3m. 

     3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 3 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 3m. 

      4. The parking lot at least 20% of the total floor area of the building. 

b4. office buildings 

      1. KDB = maximum of 50% or outbreaks = four KDB with a height not exceeding 15:00 am 

       2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 3 m, side yard fence that borders the road = fence front yard and back yard fence 

= 4m. 

       3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 3 m side yard, side yard fence that borders the road = fence front yard and back yard 

fence = 4m , 

     4. The parking lot at least 20% of the total floor area of the building. 
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Group of industrial buildings 

c1. building industry 

       1. KDB = maximum of 40% or outbreaks = one KDB 

       2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 2 m, side yard fence that borders the road = fence in the front yard to the street 

corner plot and the backyard fence = 4m. 

      3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 3 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 4m. 

      4. The parking lot at least 20% of the total floor area of the building. 

 

building social 

d1. Building a public hospital (RSU) 

      1. KDB = maximum of 40% or outbreaks = three KDB 

      2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 2 m, side yard fence that borders the road = fence in the front yard to the street 

corner plot and the backyard fence = 3m. 

      3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 2 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 3m. 

      4. The parking lot at least 20% of the total floor area of the building. 

d2.Bangunan health centers, maternity, polyclinics, pustu 

      1. KDB = maximum of 50% or outbreaks = two KDB, special building container patients. 

      2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 3 m, side yard fence that borders the road = fence in the front yard to the street 

corner plot and the backyard fence = 4m. 

      3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 3 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 4m. 

      4. The parking lot at least 20% of the total floor area of the building. 

d3. education buildings 

      1. KDB = maximum of 40% or outbreaks = three KDB, except untu TK, KLB = one KDB 

      2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front 

yard, side yard fence = 2 m, side yard fence that borders the road = fence in the front yard to the street 

corner plot and the backyard fence = 3m. 

     3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 2 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 3m. 

4. The parking lot at least 20% of the total floor area of the building. 

d4. Building exercise and an art gallery. 

     1. KDB = 20% - 40% or outbreaks = two KDB 



ISBN: 978-602-50037-2-1 

 

67 
 

     2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front yard, 

side yard fence = 3 m, side yard fence that borders the road = fence in the front yard to the street corner 

plot and the backyard fence = 4m. 

     3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 3 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 4m. 

      4. The parking lot at least 20% of the total floor area of the building. 

d5. Building culture includes building the museum, exhibition hall, art, library and other buildings are 

functioning customs / culture. 

     1. KDB = 50% or a maximum of two outbreaks = KDB 

     2. On roads with a width of 12 m down within the building with: minimum 6m fence in the front yard, 

side yard fence = 2 m, side yard fence that borders the road = fence in the front yard to the street corner 

plot and the backyard fence = 3m. 

     3. On roads with a width of 12 m or more within a building with: front yard fence = 0.5 m the right of 

way, fencing = 2 m side yard, side yard fence that borders the road = fence in the front yard to the street 

corner plot and fence the backyard = 4m. 

    4. The parking lot at least 20% of the total floor area of the building. 

 

Signs Signs IMB In Building 

Signs signs in the IMB contains requirements concerning technical rules which include strength, safety 

and comfort of buildings and other things such as: 

1. Layout 

What is meant by Spatial is a plan that aims to regulate the use of land / area / space, in order to put the 

centers of integrated services, so there is a balance in regional development and efficiency of service 

facilities. In spawned development, Spatial is a mirror in the utilization of the region, so that its physical 

embodiment can make a positive contribution, and can prevent inappropriate development has a 

direction and cause problems in the use of land / region / area. 

 2. Rules of the building. 

What is meant by Building Management is planning to organize a building, in order to create space in 

accordance with the type of activities that will take place in the building. The description indicates, 

Building Management is very useful as a filter, the IMB, to show the building that contributes to the 

beauty of the room. To control Building Management there are three aspects that is used is 

a. Aspects of the mass of the building, building figure, height, density, clearances (KDB, KLB, GSB), style 

and so on which characterize the city faces embodiment as well as defining the open spaces of the city. 

b. Non-technical aspects that must be considered as the impact such as: social, cultural, economic, 

psychological, and so on. 

c. Environmental aspects such as: orientation, the flow of air, sunlight, shadow (factors relating to 

climate), the color, texture and so on. 

3. Procedures for the environment. 

The meaning of Environmental Management is, a plan for arranging elements of urban space, in the 

birth of an atmosphere that supports the function allotment area, to meet the demands of container 
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activities, so comfortable to wear, and do not disturb the environment, an area designation (zonning 

activity of the city), should referring to the environmental Management that has been prepared by the 

City / County, so the utilization of container that was built to reflect the cultural buildings (buildings that 

do not disturb the environment). 

4. Aesthetics / architecture building. 

In architecture, aesthetics is the most important thing that can be seen or perceived by the senses 

citizens. The aesthetic is meant here is, the beauty of which is formed mainly by the architecture of the 

building (the building), the other green open space City (RTHK), pedestarian for pedestrians, State Parks, 

sports fields, roads and traffic arrangements as well as the cleanliness of the city area. 

From the above description IMB found that: 

With reference to the definition of the IMB found that when will building whether it is done by the 

government and society in general should have to have a permit for IMB is a regulation issued by the 

government as a condition for building covering administrative requirements, technical requirements 

and in line with development program that has been set. 

 Of goals, objectives and benefits of the IMB matters contained therein as a guide, when the building will 

be as follows: 

1. The IMB is as one of the tools used by the government to control and supervise the construction and 

building set operational policies, especially related to the requirements of the administrative, technical 

and development programs, especially in the use of the area or space allotment. Thus: buildings erected 

will get legal protection from the government, the security of buildings, especially concerning konstrksi 

accountable, as in IMB construction plan that will be used in the building received the legality of 

government agencies relating to expenditure IMB as well as the placement of the building does not 

disturb the environment because in accordance with the allotment of space / area specified by the 

government. 

2. The IMB can be used as a tool to protect and preserve buildings that have historical value and 

maintaining order in the building and ensure the safety of the building. From this IMB can be used to 

secure, protect and preserve the building as one of the elements of cultural heritage. 

 IMB application requirements derived from things contained therein such as: 

1. IMB contain legal certainty both for the building and the ownership status of land ownership status. 

2. The IMB has a responsibility towards both concerning the technical building construction and strength 

Of the two things mentioned above (1 and 2) containing that IMB can be used as an instrument arrives 

safeguard and protect the security of buildings, especially concerning the construction can be accounted 

for in the IMB construction plan that will be used in the building got legelitas from related government 

agencies. 

3. The IMB can be used to arrange elements in a town hall ambience that gave birth to the spatial 

allocation function. 

4. The IMB can be used to manage and organize the facial appearance of the building is mainly 

associated with the aesthetic that can be seen or perceived by the human senses (society) both 

contained in the building itself and its outdoor space. 

Of the two things mentioned above (3 and 4) containing that IMB produce buildings that do not disturb 

the environment and can add beauty to the appearance of the face of the city 
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.When Examining IMB application requirements as well as the classification obtained IMB matters 

contained therein such as: 

1. IMB set the construction of the building in accordance with the allocation function of the building by 

the Spatial Plan / region 

2. The IMB provides effectiveness in the utilization of space / area / city land and facilities, infrastructure 

and municipal facilities 

Of the two things mentioned above (1 and 2) containing that IMB produce structures built in harmony 

and do not disturb the environment, can make a positive contribution to the urban planning and 

avoiding development that lacks direction and cause problems in the use of urban land. 

 When examining signs in the IMB and the IMB obtained classification matters contained in such 

1. The IMB can provide the building in accordance with the functions or the designation: the building 

which includes layout, building layout, environmental governance as well as aesthetic / architectural 

buildings that have an impact on the appearance of the face of the city because of the appearance of 

the building is in conformity with the development program established by the government .. 

2. IMB set the building in accordance with the activities that will take place in the building, 

Of the two things mentioned above (1 and 2) containing that IMB produce buildings that do not disturb 

the environment ,. contribute to the appearance of the face of the city in creating architectural beauty 

of the city, 

 

Prodi Curriculum Architecture 

Based on the national curriculum imposed on architectural study programs can be generally grouped 

into two: the curriculum in the form of 40% and 60% penegetahuan theory is applied knowledge. In the 

group of applied knowledge contained course subjects such as technical drawing, drawing architecture, 

materials technology, construction structure, studio architectural design, residential & housing, asitektur 

environment, the architecture of the city where the material that knowledge is closely relevant to the 

material of the material in the manufacture of building permits as well as the very helping to produce an 

urban environment or peruahan quality. 

The knowledge thus give the opportunity to students or alumni can be used to improve the quality of 

life because it can provide an opportunity to open a business service to the community which will apply 

for a building permit (IMB) and capable of producing a quality living environment; 

Cover 

Conclusion 

1. By using I M B building will be able to produce quality buildings and lingkngan which will be used as a 

shelter / right tnggal. 

2. Building on existing knowledge in the department of architecture give service business opportunities 

for students or alumni of Prodi arsitektur.sebagai meningkatkualitas means to live. 

 

Suggestion 

In giving lectures on the subjects that are included in the grouping of applied knowledge needs to be 

emphasized relevance to potential opportunities to broaden the effort to improve the quality of life. 
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Abstract. This study aims at explaining the process of embedding authentic valid, practical, and effective 

authentic assessment models in Indonesian language learning based on local cultural contexts. The 

development process began from preliminary research, prototyping, and assessment phase. The third stage 

involved three schools in the city of Padang, namely class X SMA 3, 7, 10 Padang. The expected product is a 

number of assessment instruments as a model or sample that can measure the ability of students in 

Indonesian language so that it can assist teachers in performing their duties as evaluators in accordance with 

the conditions of each school. The results of this study indicate that all assessment instruments developed 

from the preliminary phase, prototyping, to the assessment phase have been valid, practical, and effective. 

This means that developed instruments can help students improve their language skills and can assist teachers 

in identifying and assessing the ability of students in Indonesian language. 

Keywords: authentic assessment, performance test, language skill, 
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Abstract 

 

Cucumber mosaic virus (CMV), a type of genus Cucumovirus virus, is one of the most serious plant virus pathogens 

with a broad host range including both monocotyledonous and dicotyledonous plants. There are several potencies of CMV mild 

used as mosaic disease control bioagents on tomato. CMV mild is CMV which expressed no or very mild mozaic symptomps, 

which have satellite RNA. This research was aimed to determine the adverse and protective effect from the mild strain virus that 

applied to tomato seedlings. The research was using completely randomized design with 10 treatments and 10 replications. The 

result showed that each application of the mild strain virus (CMV –N1, -N2, -N3, -N4) as the vaccine could protect tomato 

seedlings  from  severe virus attacks  indicated  the percentage  of protective  effects  on  the strain  CMV-N1  (17,73%),  -N2 

(22,05%), -N3 (25,84%), and -N4 (22,68%) and had a little adverse effect indicated by the percentage of adverse effects on the 

strain  CMV-N1(2,3%), -N2 (3%), -N3 (2%), and -N4 (2,9%). This study also observed height  of tomato seedlings and 

chlorophyll amount of each mild strain of virus (CMV-N1, -N2, -N3, -N4), which were not significantly if compared with the 

control without severe virus treatment (MOCK), but the best mild strain virus treatment was CMV-N3 because it had smallest 

percentage of adverse effects (2%) and had biggest percentage of protecting effect (25.84%) rather than the other treatments of 

mild strain virus. 
 

Keywords:  CMV, mild strain virus, tomato 

I. INTRODUCTION 

 
Tomato (Lycopersicum esculentum Mill.) is one of the 

important vegetable in Indonesia. Besides consumed fresh, 

tomatoes are also used as a standard material for processed 

food  industry,  dyes,  cosmetics,  and  pharmaceuticals.  The 

low quantity and quality of tomato production is caused by 

unfavorable weather and climate, and cultivation techniques 

of farmers that increase pests and diseases of tomato in the 

field.  Biological  constraints  caused  by pathogenic viruses 

attack on tomato plants is still be a major  cause of crop 

failure or low crop production. 

Viruses that attack tomato plants are CMV (Cucumber 

mosaic virus), TMV (Tobacco mosaic virus ), TYLCV 

(Tomato yellow leaf curl), PLRV (Potato leaf roll virus), 

DSV (Double streak  virus), TSWV (Tomato spotted  wilt 

virus),  TLCV (Tomato  leaf  curl  virus)  and  PVY  (Potato 

virus  Y)  (Nurhayati,  2012).  Among  several  viruses  that 

attack tomato plants, one of the most important is CMV. 

This virus can decrease 30-60 % of tomato yield, and if the 

infection occurs in the seed phase can cause damage to 100 

% (Duriat, 1996; Waterworth and Hadidi, 1998). Pressuring 

virus  vectors  population   by  using  pesticides  was  less 

effective and have a negative impact for environment and 

consumers by contamination and residue at harvest (Akin, 

2005). 

Based on this fact, it’s important to control the viruses 

attack with a good technique which is friendly for 

environment and applicable.   Using mild virus isolates as 

vaccines is one of a good technique to solve this problem. 

Application   of   different   mild   virus   strains   in   tomato 

seedlings will certainly lead to different impacts including 

positive  impacts  (to protect  tomato seedlings  from  attack 

CMV) and negative impacts (inhibiting the growth of tomato 

seedlings). 

Analysis  of the mild  virus strains  impact  that  appear  on 

tomato seedlings are expected to detect the appropriate mild 

virus isolates to be used as a CMV vaccine. 

 
II. METHODS 

 

 
Mild strain of the CMV isolates CMV-N1, -N2, -N3, -N4 

as a vaccines and virulent isolates of CMV-V3 (Collection 

Nyana, 2002). Mild strain of CMV isolates from Badung N1, 

N2 from Denpasar, N3 from Gianyar, while the N4 is from 

Klungkung regency. 

 
A. Cross-protective ability 

To assess the ability of mild CMV isolates to prevent 

detrimental effects on tomato plants caused by severe CMV 

isolates, experiments were conducted by using local tomato 

seedlings grown in 1.2-liter pots in an insect proof nethouse. 

The selected mild CMV isolates (designated as CMV-N1, - 

N2, -N3 and -N4) was sap inoculated on 12-day-old tomato 

seedlings. Twelve days after inoculation, the first true leaves 

were mechanically inoculated with sap from plants infected 

with severe CMV isolate (designated as CMV-V3) as 

“challenge inoculation”. Before each inoculation, the leaves 

were dusted with cellite powder. The sap was prepared by 

macerating 0.5g leaf samples in  5 ml of 0.05 M sodium 

phosphate buffer, pH 7.2. The sap was then rubbed on to the 

leaves by cotton bud, and then the inoculated leaves were 

washed with flowing water. All the plants were observed for 

symptoms development up to 35 days of challenge 

inoculation with 7 days interval.
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B. Detection of satRNA contained in mild isolate of CMV 

Detection of satRNA in each mild isolate of CMV on 

tomato seedlings samples was done by extraction of the 

double stranded-RNAs (White and Kaper, 1989) and 

visualized in the polyacrylamide-gel electrophoresis (Peres 

et al., 1992). About 0.1 g of tomato leaf sample was 

homogenized in 1 ml extraction buffer (0.5 M glycine, 0.5 M 

NaCl, 5 mM EDTA, pH 9.0) containing 1% sodium N-lauryl 

salcosinate and 2% sodium dodecylsulfate. The sap was 

clarified with 200 ml phenol and 200 ml chloroform and 

centrifugation at 14,000 rpm for 2 min. 

The total RNAs were precipitated with 700 ml 

isopropylalcohol and incubation at –80
o
C for 20 min. The 

RNAs were pelleted by centrifugation at 14,000 rpm for 10 

min. The pellete was resuspended in 25 ml dye buffer 

(containing 1 ml of 0.2 mg/ml RNase) and run in 5% 

acrylamide gel electrophoresis. The double-stranded satRNA 

was  stained  with  ethidium  bromide  and  visualized  under 

UV. 

 
C. ELISA Test 

Serological  methods that  applied  in  this research  was 

ELISA  test,  based  on  kit  antiserum  procedures  (Agdia, 

USA). In  general, the ELISA test  procedure started from 

insert  the  serum  to  the  wells  of  ELISA  plate.  Serum 

resistant-CMV (Agdia, USA) at 2x10-
2 

dilution in PBST-PB 

buffer (PBST containing 0.2% bovine serum albumin and 

2% polyvinylpyrrolidone) entered as much as 100 ul into 

ELISA-plate wells were incubated at 37°C for 2 hours. After 

that wells were washed with PBST (8 mM Na2HPO4, 14 mM 

KH2PO4, 15 mM NaCl, 0.05% tween-20, pH 7.4) for five 

times. As much as 0.1 g of leaf tissue pulverized with a 

mortar in 1 ml of TBS-Tween extraction buffer (0.02 M Tris, 

0.5 M NaCl, 0.5% tween-20, pH 7.5). 

Sap  was clarified  by centrifugation  15,000 rpm  for  5 

minutes, then put in ELISA-plate wells (100 mL /wells) and 

was incubated at 37°C for 2 hours. After that, the wells were 

washed with PBST buffer for 3 times. Alkaline phosphatase 

(Sigma, USA) at dilution 10-4 in the ECI buffer as much as 

100μl was added to the wells, incubated at 37°C for 2 hours, 

then washed with PBST. PNP solution (1 mg/ml p- 

nitrophenyl phosphate in 10% triethanolamine, pH 9.8) as 

much as 100 mL was added to the wells and incubated until 

become yellow color (about 30 minutes). Absorbance values 

were measured at 405 nm with an ELISA Reader. 

III. RESULT AND DISCUSSION 

Double-stranded RNA analyses revealed that CMV-N1, 

CMV-N2, CMV-N3 and CMV-N4 contain satRNA (Figure 

1). By using 100 base DNA ladder (BioRad, USA), the size 

of satRNA  was about 400 bp. According to Collmer and 

Howell  (1992)  this  size  is  in  the  range  size  of  CMV 

satRNAs. 
 

 

 
Fig.1 Detection of ds-satRNAs in seedlings of tomato after inoculated with 

mild strains. (M) 100 bp DNA Ladder (BioRad), (1, 8) MOCK, (2, 3, 4) 

mild strains of CMV-N1, (5, 6, 7) mild strains of CMV-N2, (9, 10, 11) mild 

strains of CMV-N3 and (12, 13, 14) mild strains of CMV-N4. 

 
The emergence of the mild mosaic symptoms in plants 

that were inoculated with CMV-N1,-N2,-N3 and -N4 (Table 

1),  caused  by a  specific  interaction  between  the  satellite 

RNA with helper virus, or caused by the competition for the 

polymerase enzyme of the virus genome, (Matthews, 1992.; 

Sayama et al., 1993). The polymerase enzyme that was 

produced would be increase when the amount of genomes 

increases (to cause mild symptoms), that will encourage the 

replication of satellite RNA (Sayama et al., 1993). Satellite 

RNA might induce varied effects, which can improve 

symptoms and can be weaken, it depends on a combination 

of satellite RNA and helper virus and its host plant (Kaper et 

al., 2001). Expression of disease caused by CMV is able to 

be regulated by the presence of satellite RNA (Agrios, 2005; 

Kaper et al., 2001).
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TABLE I 

THE PERCENTAGE OF PLANTS SYMPTOMATIC CMV AND ELISA TEST AFTER INOCULATION CMV-N1, -N2, -N3, -N4 AND VIRUS 

CHALLENGED CMV-V3 

Treatments                    Percentage of symptomless 
plants after challenge inoculation (%) 

 
 
 

21 days        28 days          35 days 

Positive 

and 

negative 

(ELISA 

test) *
 

 M m M m M m  

MOCK 0 0 0 0 0 0 - 

CMV-N1 0 80 0 60 0 50 + 

CMV-N2 0 70 0 50 0 60 + 

CMV-N3 0 80 0 80 0 60 + 

CMV-N4 0 90 0 70 0 40 + 

MOCK+CMV-V3 100 0 100 0 100 0 +++ 

CMV-N1+CMV-V3 0 90 0 50 0 50 + 

CMV-N2+CMV-V3 0 70 0 70 0 60 + 

CMV-N3+CMV-V3 0 90 0 80 0 40 + 

CMV-N4+CMV-V3 0 90 0 90 0 70 + 

Tomato plants vaccinated with CMV-N1, -N2, -N3, and 
–N4 apparently prevent  and suppressed the expression  of 

mosaic symptoms and/or deformed leaves characteristic of 

challenge virus CMV-V3 during the test period (Figure 2). 

Severe symptoms that appear immediately after severe virus 

inoculation of the plant may potentially lead to plant 

mortality. However, if the plant survives at the onset of the 

attack phase, the symptoms tend to be weaker and may even 

be partially or completely cured (Agrios, 2005).
 
 
 
 
 
 
 
 
 

Fig.  2  Each  symptom  differences,  between  healthy tomato  plants  only 

inoculated with buffer (MOCK) (a), plant symptomatic mild mosaic (b) and 
severe mosaic symptoms plants (c) 

 
The  percentage  of  tomato  seedlings  that  were 

symptomatic in severe CMV (M) on the inoculated treatment 

with  the  buffer  was  then  inoculated  with  severe  virus 

(MOCK + CMV-V3) of 100% (Table I) and proved by 

indirect-ELISA test where MOCK + CMV-V3 positive 

infected with severe CMV. 

All  vaccination  treatments  did not  show severe CMV 

symptoms, but only mild symptoms. The small absorbance 

value (+) of indirect-ELISA test results show mild mosaic 

symptoms,   because  the  concentration   of  CMV  virions 

present in the plant is low. The ELISA test is a test that reads 

the virus protein coat, so the resulting absorbance value 

reflects the virus concentration of the protected coat proteins 

present in plant cells (Ginartha, 2011). This suggests that all 

vaccine treatments, effective in protecting tomato plant seeds 

against severe CMV. 

 

 

 
Fig.  3  Conditions  of  tomato  plants  in  35    days  after  planting  in  the 

treatments.
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Height of plant 

             (cm)   

 Amount of 
chlorophyll 

      (SPAD Unit)   

  

Negative 

      effect (%) 

 

 
   

Positive effect 
(%) 

   

79,71 a  46,66 a  -  - 

77,85 ab  42,46 ab  2,3  - 

77,3 ab  44,70 ab  3  - 

78,06 ab  43,06 ab  2  - 

77,36 ab  43,13 ab  2,9  - 

61,2 d  33,53 c  -  - 

72,05 c  40,33 b  -  17,73 

74,7 bc  41,20 b  -  22,05 

77,02 ab  42,20 ab  -  25,84 

75,08 bc  42,20 ab  -  22,68 

BNT [α = 0,05] 
= 4,6048 

 BNT [α = 0,05] 

= 5,1019 
    

 

Inoculated seed treatment with buffer subsequently 

inoculated with severe CMV (MOCK + CMV-V3) showed 

symptoms of dwarf plants, leaf wrinkles, and growth of 

tomato plant seedlings very low compared with mild virus 

inoculation treatment previously (Figure 3). 

This proves that the presence of mild strain virus 

inoculated into the seeds of tomato plants is able to help the 

plant's body's defense system so as to control the severe 

CMV attack, where the RNA satellites that have entered and 

exist on the entire tissue of tomato seedlings appear to 

function  as molecular  parasites against  their  virus helper, 

competes with the RNA genome virus to obtain the enzyme 

polymerase used by RNA satellites to self-replicate, so that 

the RNA satellites that exist in all tomato seedling tissue 

have the ability to disrupt virus replication and weaken the 

expression of disease symptoms (Kaper, 1993). 

The ability of RNA satellites to interfere with virus 

replication and weaken the expression of disease symptoms 

is a system that can be used for the biological control of 

virus diseases (Kaper, 1993). The presence of satRNA in 

controlling  complete  severe  CMV  (complete  protective 

effect) is the key to the success of mild strain virus in 

protecting tomato plant seeds from severe CMV.

 

TABLE II 

AVERAGE HEIGHT OF PLANT, AMOUNT OF CHLOROPHYLL, NEGATIVE AND PROTECTIVE EFFECT AFTER INOCULATION CMV-N1, -N2, - 
N3, -N4 AND VIRUS CHALLENGED CMV-V3 

 
Treatments 

 

 
MOCK 

CMV-N1 

CMV-N2 
 

CMV-N3 
 

CMV-N4 
 

MOCK+CMV-V3 
 

CMV-N1+CMV-V3 
 

CMV-N2+CMV-V3 
 

CMV-N3+CMV-V3 
 

CMV-N4+CMV-V3 
 

 
 
 
 

Based  on  the observation  of height tomato seed, it is 

shown that height of tomato seed at MOCK, CMV-N1, -N2, 

-N3,       -N4, and CMV-N3 + CMV-V3 treatment were not 

significantly different, while height of tomato seed at 

treatment   MOCK   is   significantly   different   from   the 

treatment -N1 + CMV-V3, -N2 + CMV-V3, -N4 + CMV 

-V3, and MOCK + CMV-V3 (Table II). 
Treatment -N1 + CMV-V3, has high tomato seedlings 

significantly different from MOCK treatment -N1, -N2, -N3, 

-N4, -N3 + CMV-V3, and MOCK + CMV-V3, but has high 

seedlings tomato plants are not significantly different from 

the treatment -N2 + CMV-V3 and -N4 + CMV-V3, whereas 

in severe virus inoculation treatment is significantly different 

between MOCK + CMV-V3 treatment with all treatment of 

inoculated seeds with mild strain virus, or inoculated seeds 

with mild strain virus and then inoculated with severe strains 

virus. 

Based on  the calculation  of the percentage of adverse 

effects and the protective effect of each of the mild strain 

virus all mild strain virus tested can be utilized as vaccines 

to make healthy tomato plant seeds and resistant to severe 

CMV. 

The results  showed  that  the  application  of  each  mild 

strain virus (CMV-N1, -N2, -N3, -N4) as a vaccine did not 

cause adverse effects and was able to protect  the tomato 

seedlings against the severe CMV attack indicated by the 

percentage of adverse effects on the strain CMV-N1 (2.3%), 

-N2 (3%), -N3 (2%), and -N4 (2.9%) and the percentage of 

protective   effect   on   CMV-N1   strains   (17.73%),   -N2 

(22.05%), -N3 (25.84%), and -N4 (22.68%). 

It also can be seen from the height of tomato seedlings 

and the amount of chlorophyll from each mild strain virus 

(CMV-N1, -N2, -N3, -N4) which was not significantly 

different from MOCK treatment but significantly different 

from MOCK + CMV-V3 treatment. The treatment  of the 

mild strain virus which is best to be used as a vaccine in 

tomato seeds is the treatment of CMV-N3 rather than the 

treatment of other mild strain virus because the percentage 

of the smallest detrimental effect of CMV-N3 is 2% and the 

largest protective effect percentage of CMV-N3 is 25.84% 

as seen in table ii. Strains virus are called mild if only reduce 
5-10%  of plant products without  changing the quality of 

plant products (Hull, 2002).
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Fig. 4 Graph development of height tomato plants in each treatment 
(MOCK, CMV-N1,-N2,-N3,-N4) 

 

 
The results of high observation of tomato seedlings after 

inoculation showed an increase in the height of tomato 

seedlings as shown in Figure 4. It was proved that all mild 

strain virus treatments were able to minimize adverse risks 

to the growth of tomato seedlings (Figure 4), and the 

application of mild strain virus able to protect the seeds from 

severe CMV infections (Figure 5). 

Plants previously inoculated with buffers were then 

inoculated with severe virus (MOCK + CMV-V3), having 

the lowest growth or impaired growth. Plants that are 

symptomatic of severe CMV will experience growth delay 

as a result of infection by CMV disease that can disrupt the 

plant metabolism system, caused by RNA virus and protein 

envelope into plant cells, then RNA virus escapes from the 

protein sheath and towards the cell nucleus (Bos , 1994). 

RNA virus enters the cell nucleus, disrupts the protein 

synthesis process and diverts the proteins that should be used 

for the growth of plant seeds, to be used for self-replicating 

virus (Bos, 1994). 

Tomato plant seedlings treated with mild strain virus 

inoculated  with  CMV  (CMV-V3)  which  had  the highest 

amount of chlorophyll in the treatment -N 3 + CMV-V3 and 

-N4 + CMV-V3 (42.20 SPAD units), followed by treatment- 

N2 + CMV-V3 (41,20 SPAD units) and -N1 + CMV-V3 

(40.33 SPAD units). While  the amount of chlorophyll  in 

tomato seedlings inoculated with buffer then inoculated with 

severe CMV (MOCK + CMV-V3) has the lowest average 

chlorophyll (33.53 SPAD units). 

Based on the observations in Table 5, it is shown that the 

amount of chlorophyll of tomato seedlings in MOCK, CMV- 

N1, -N2, -N3, -N4, -N3 + CMV-V3, and -N4 + CMV-V3 

treatments was not significantly different. 

Fig. 5  Graph development of height  tomato plants in  each treatment 
(MOCK + CMV-V3, CMV-N1 + CMV-3, -N2 +      -V3,-N3 + -V3, -N4 
+ -V3) 
 

The MOCK treatment has significantly different amounts 

of chlorophyll on treatment -N1 + CMV-V3, -N2 + CMV- 

V3 and MOCK + CMV-V3, but the treatment -N1 + CMV- 

V3 and -N2 + CMV-V3 have the amount of chlorophyll 

were not significantly different from the treatment of mild 

strain virus (CMV-N1, -N2, -N3, and -N4) and did not differ 

significantly  with  treatment  -N3  +  CMV-V3  and  -N4 

+CMV-V3, whereas  in  severe virus inoculation  treatment 

were significantly different between MOCK + CMV-V3 

treatment and all inoculated seed treatment with mild strain 

virus, or inoculated seeds with mild strain virus and then 

inoculated with severe strain virus, as shown in Table II. 

 

 
 

Fig. 6 High difference of tomato seedlings age 28 hst (day after planting) 

 
Generally,  the  virus  can  cause  a  decrease  in 

photosynthesis rate,  where the decrease of photosynthesis 

rate is the result of decreasing chloroplast efficiency causing 

decrease of chlorophyll, thereby affecting tomato seed height 

(Figure 6) (Goodman et.al, 1986).
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IV. CONCLUSION 

 
1.  Applications mild strain virus (CMV-N1,-N2,-N3, -N4) 

as the vaccine does not cause adverse effects on the 

growth of tomato plants. 

2.  Applications mild strain virus (CMV-N1,-N2,-N3, -N4) 

as a vaccine are able to protect tomato plants from severe 

CMV attack. 

3.  Treatment of CMV-N3 is the best mild strain virus with 

smallest percentage of adverse effects (2%) and the 

highest percentage of protecting effect (25.84%) rather 

than the other treatments of mild strain virus. 
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Generally, concrete can be categorized into normal quality concrete and high quality concrete, 

both are commonly used in construction. Normal quality concrete has approximately 20 MPa to 58 

MPa quality, while the high quality concrete has higher than 58 MPa. One of the applications of these 

concrete in structure is the dimension and joist position toward the beam’s strength in a storey 

structure. 

To analyse the effect of joist toward beam , Finite Element Analysis (FEA)is applied with the 

following: Utilizing ANSYS with SOLID65, SOLID45, LINK8 with varying size of joist and beam 

such as type A beam by the size of 30/40 and joist by the size of 20/40, 25/40, 30/40, type B beam by 

the size of 30/50 and joist size of 25/50, 25/40, 25/35 and type C beam by the size of 40/60 and the 

joist size of 35/60, 35/50, 35/40. Steel material being used each has 400 MPa for the main 

reinforcement tension, 200 MPa for the stirrup reinforcement, normal quality concrete tension of 25 

MPa, placement tension of 400 MPa, steel modulus elasticity of 200,000 MPa. 

Based on the FEA it is obtained that the comparison of joist influence toward the beam is 

centered from the comparison result of type A, B, and C where the type that has the capacity to 

sustain focused weight is type C, with focused weight capacity of 69.2000 kN with 74.000 mm 

deformation and 18.710 MPa tension effect with less efficient force distribution. To improve the 

force distribution, the sustained weight must be 70 percent of 69.000 kN in type C with 40/60 beam 

size and 35/60 joist size. It is concluded that the beam and joist must have the same height dimension 

but the joist’s width must be smaller than the beam, while the sustained weight is 70 percent of the 

maximum weight. 

 

Keywords: Normal quality concrete, maximum weight, deformation, type  of beam and joist.  
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PRELIMINARY 

Concrete is a widely    used    construction 

material to date compared to  other   materials 

such as wood and steel.  This   is   because   the 

constituent material  is  easy  to  obtain,  has  a 

strong enough strength, durability, the process 

of making  it   easy    and    economical    aspect 

affordable. 

Concrete  is     generally     classified    into    

two classes, namely normal  quality    concrete 

and high quality concrete.       Normal    quality 

concrete is a  concrete    that    ha     a    quality 

ranging from 20 MPa to 58 MPa and 

 

 

 

 

 

 
The master beam, and the analysis of the beam 

disturbance with the high variation of the 

master beam. 

The purpose of this research is to know the 

influence of children beam variation on the 

strength of the master beam on the reinforced 

concrete portal with the height of the child 

beam equal to the height of the master beam. 

And to know the dimensions of the location of 

the beam of the child, and the behavior of the 

parent collapse with a high variation of the 

beam of the child. 

 

RESEARCH METHODS 

 

This research is done by modeling the master 

beam and reinforced concrete by using analysis 
Finite three dimensional method with ANSYS 

computation aid The result of analysis to be 

obtained is nodal displacement, force and 

 

 

Made  using   natural   aggregates    that    are 

broken down or unbroken. While high quality 

concrete is  a   concrete   that   has   a   quality 

above 58  Mpa  and   is   made   using   natural 

aggregate     that     is    broken   or   artific   ial 

aggregate with a mixture of additive materials 

and methods of implementation  tailored    to 

the need of compressive   strength     (SNI-03-

2847-2002). 

In this study, the problem   analysis    of 

the effect of dimension variation of the width 

of the child beam on   the   strength    of    the 

parent beam  on  the    reinforced     concrete 

portal with the height of the child beam equal 

to  the  height 

 

 

 

moment element, deflection and stress 

contour diagram. This analysis will illustrate 

the behavior of cracks and collapse. 

This modeling analysis was conducted to find 

out and predict the progress of the master 

beam to receive ultimate central load and the 

beam crack behavior in some child beam 

models, so that the variations and the 

number of longitudinal reinforcement areas 

used along the span of the parent and child 

beam. The results of this model will illustrate 

each behavior of the master beam with 

several models of the child beam. 

 

 

 

Figure1 Model of the Dimensions of Child Beams and TA Main Beams 

Pinch 

 

Pinch 

 
Children's beam Size 20 / 40,25 / 40,30 / 40 

 

Parent Size 30/40 

 

Pinch 

 

p 

1 

2 
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Figure 2 Model of the Dimensions of Child Beams and TB Main Beams 

 

Figure 3 Model of the Dimensions of  Child Beams and TC Main Beams 

 

 

       RESULTS AND DISCUSSION 

The results  of   the     Validation    of 
Model Parent and   child    Beams    Using 
ANSYS with Earlier Experimental  Results. 
Initial analysis of modeling this is   Parent 
and child beam modeling with data input 
that corresponds to   the   sample   beam 
Experimental trials. The  model   later   in 
the analysis using ANSYS and the  results 
are compared with the results of  

 

experimental trials. When the result had already 

been validated then it will     proceed    with   the 

implementation of model parent and child beam 

with variations that have been   defined   in   the 

limitation of previous studies. The experimental 

results are important points that is the   ratio   of 

the parent and child beams of the same height is 

able to bear the burden and  the   parent    beam 

ultimit shortcomings are brittle. 

 

 

 

 

 

Figure 4 Experimental Test Test (A. H. Mattock and J.F. Shen, 1992) 

 

Pinch 

 

p 

Children's beam Size 25 / 50,25 / 40,25 / 35 

 Parent Size 30/50 

 

Pinch 

 

Pinch 

 

p 

Child beam Size 35 / 60,35 / 50,35 / 40 

 
Parent Size 40/60 

3 



ISBN: 978-602-50037-2-1 

 

81 

 

The results of the Experimental Model 

using the ANSYS  model  parent   and    child   

beam. The   experimental    results   will   be 

analyzed with elements to use the program 

 

ANSYS     computing   will    be    compared    with 

experimental results to get a pattern   of   parent 

and child is voltage beams that come close to the 

results of experimental trials. 

 

 

 

Figure 5 Results of Experimental Model using ANSYS 

 

              

 

Table 1 ANSYS Validation Results with previous Experimental 

Information Past experimental ANSYS Validation 

Fmax 31,640 Mpa 31,814 Mpa 

Pmax 36,401 kN 36,500 kN 

 

 

 

 

 

 Analysis of the Model using  the   ANSYS   

parent and child beam model which will be in   

the analysis with the model element to using 

ANSYS program so that 

how much influence the load,  the   deformation, 

the voltage and the pattern of cracks of concrete 

on  nine  mode ls  that will  be  analyzed.  Can  be 

seen in table and chart below image 

Pinch 

 p 

Pinch 

 Beam Size 8 "/ 12’’ 

” 
Beam Size 4 "/ 12" 

 

4 
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           Table 2. Combined Centered Burden and Model Deformation A 

Deformation 

(mm) 

Centered 

Load      

(KN) 

Deformation 

(mm) 

Centered 

Load          

(KN) 

Deformation 

(mm) 

Centered 

Load               

(KN) 

TA-20.40 TA-25.40 TA-30.40 

0 0 0 0 0 0 

1,98004 4,2 1,291 2,705 1,46563 2,2 

3,96008 8,4 2,58201 5,41 2,93125 4,4 

6,51521 12,6 3,87301 8,115 4,39688 6,6 

9,3858 16,8 6,5606 10,82 7,56291 8,8 

15,1703 21 9,74883 13,525 11,4998 11 

5 
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22,8015 25,2 13,9138 16,23 19,0664 13,2 

36,9509 29,4 23,0663 18,935 28,1773 15,4 

50,5559 33,6 35,755 21,64 41,916 17,6 

66,9792 37,8 59,3224 24,345 68,5511 19,8 

94,665 42 174,894 27,05 127,523 22 

 

 

Figure 6. Combined Graph of Model A 

           Table 3. Combined Centralized Burden and Model Deformation B 

Deformation 

(mm) 

 Centered 

Load      

(KN) 

Deformation 

(mm) 

Centered 

Load      

(KN) 

Deformation 

(mm) 

 Centered 

Load      

(KN) 

TB-25.50 TB-25.40 TB-25.35 

0 0 0 0 0 0 

1,0759 3,5 0,910913 2,605 0,867593 2,205 

2,15179 7 1,82183 5,21 1,73519 4,41 

3,22769 10,5 2,73285 7,815 2,60298 6,615 

Combined load-centered deformation 

 

Deformation (mm) 

6 
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5,23009 14 4,9051 10,42 5,06314 8,82 

7,42141 17,5 7,22543 13,025 8,20844 11,025 

10,0928 21 10,2379 15,63 11,8334 13,23 

16,6329 24,5 14,7588 18,235 16,8869 15,435 

23,9594 28 20,6927 20,84 26,8923 17,64 

35,5871 31,5 34,5271 23,445 51,7629 19,845 

53,639 35 58,1558 26,05 91,6798 22,05 

 

 

Figure 7. Combined Graph of Model B 

         Table 4. Combined Centered Burden and Model Deformation C 

Deformation 

(mm) 

Centered 

Load      

(KN) 

Deformation 

(mm) 

Centered 

Load      

(KN) 

Deformation 

(mm) 

Centered 

Load      

(KN) 

TC-35.60 TC-35.50 TB-35.40 

0 0 0 0 0 0 

0,869923 6,9 0,699827 5 0,517724 3 

1,73985 13,8 1,39965 10 1,03545 6 

Combined load-centered deformation 

 

Deformation (mm) 

7 
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2,60977 20,7 2,68084 15 1,55317 9 

4,6259 27,6 4,87238 20 3,78361 12 

7,1739 34,5 7,82812 25 5,56237 15 

12,5444 41,4 13,7305 30 8,86671 18 

21,3169 48,3 21,9667 35 14,6093 21 

31,1453 55,2 32,2787 40 23,8695 24 

45,2143 62,1 51,9003 45 36,3229 27 

73,9993 69 88,6732 50 73,6511 30 

 

 

Figure 8. Graph Combined Model C 

           Table 5. Combined Tension Von Misses and Model Deformation C   

Deformation 

(mm) 

Tension 

Von 

Misses  

(MPa) 

Deformation 

(mm) 

Tension 

Von 

Misses  

(MPa) 

Deformation 

(mm) 

Tension 

Von 

Misses  

(MPa) 

TC-35.60 TC-35.50 TC-35.40 

0 0 0 0 0 0 

0,869923 0,471791 0,699827 0,492035 0,517724 0,489887 

Combined load-centered deformation 

 

Deformation(mm) 

8 
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1,73985 0,943582 1,39965 0,984069 1,03545 0,979775 

2,60977 1,41537 2,68084 1,48084 1,55317 1,46966 

4,6259 1,95749 4,87238 2,05494 3,78361 1,98448 

7,1739 2,59926 7,82812 2,83672 5,56237 2,53851 

12,5444 3,94337 13,7305 4,31281 8,86671 4,4081 

21,3169 9,12076 21,9667 8,3858 14,6093 7,88913 

31,1453 12,6091 32,2787 11,4047 23,8695 9,23807 

45,2143 14,7147 51,9003 15,2827 36,3229 13,3003 

73,9993 18,7134 88,6732 18,7387 73,6511 19,3642 

 

 

Figure 9. Graph Combined Model C 

 

 

 

               CONCLUSION 

 

Parent and child beam beam must have 

the dimensions of the same height but the width 

of the beam of the small children of the parent 

beam with beam width percentage of 12.5 percent 

of children lack of parent and beam width based 

on the spread of cracks on the block of the first 

Chang 1998, Bond   in   Reinforced   Concrete      

        Behavior and Design Criteria, ACI Journal  

        January-February 1986. 

 

Chu-Kia Wang Charles  G.Salmon   Reinforced  

        Concrete Design, Fourth Edition. 

 

Concrete Tension Von Misses - Deformation 

 

Deformation (mm) 

9 
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parent of modelling in this test, then it can be 

taken the spread of crack type model C (high 

beam variation of the child against the parent 

beam side down) and the size of the block of the 

parent and child 40/60 35/60 which generate 

centralized load withstand capability of 69.000 

kN, deformation of 74.000 mm and voltage Von 

Misses of 18.710 Mpa. To produce a good crack 

then load that works preferably 48.300 kN 
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Abstract. The most widely of silverside fish (Atherinomorus lacunosus) populations living in Banggai waters 

(Central Celebes). The local name is sosodek fish, and we called Banggai Silverside Fish (BSF). This sepcies 

is beneficial to the daily life of the community and has long been established as a "customary fish". Research 

concerning in Banggai Laut waters (Labobo and Bangkurung),  has been carried out in 17th  February - 17th 

March 2016. The research  aimed to determine  exploitation  status of silverside.  Data collection  techniques 

consist  of  sampling  and  interview.  Sampling  was  conducted  on  2,638  individual  fish  samples,  and  391 

individues among them for estimating growth pattern. Data analysis using quantitative methods. Silverside fish 

is always spawning simultaneously just in Boniton beach waters (Bangkurung),  only on the night of the full 

moon, occurs precise at dawn, fainted after spawning, and regained consciousness  when the sun rises. The 

fishermen  catch  these  fish  simultaneously  with  the  fishes  release  their  eggs.  Growth  pattern  is “positive 

allometric”, and the growth status of body length is “grows very slowly”. While the rates of fishing mortality, 

natural mortality, exploitation and utilization indicate the level of exploitation has reached the status of 

“overexploited” until “depleted”. Therefore, this fish resource facing very serious problems relating to security 

in the resource stock. So that needs to be protected and should immediately do the stock's recovery.  That should 

be done are prohibiting fishing activities, initiating the fish protected areas, and designing fish aggregating 

devise. 

 
Key words: Sosodek, Customary Fish, Fainted 

 

 

I. INTRODUCTION 

The   Banggai   Islands   (Central   Sulawesi)   is 

famous since the discovery of the Banggai Cardinal 

Fish (BCF) as Indonesia native fish resource, which 

according  to the IUCN  Red-List  has status 

endangered   species   in   their   natural   habitat.   In 

addition  to  BCF,  Banggai  waters  are  habitat  for 

species  of  Banggai  silverside  fish/BSF 

(Atherinomorus  lacunosus)  (Fig.  1). In  Indonesia, 

the most widely of silverside fish populations living 

in waters of Banggai and surrounding (Central 

Celebes),  and  a  little  bit  of  life  in  the  waters  of 

Ternate (North Mollucas) [1]. 
 
 
 
 
 
 
 

Fig. 1. Silverside Fish from Banggai (Indonesia) 

 
Silverside is the most popular type of fish as the 

main food material and daily food for people in the 

region Banggai. This fish served as major culinary in 

variety of custom events, so it has been designated 

as "indigenous fish". Mentions “head stone fish” or 

“stubborn  fish” because  it takes silverside  have to 

use two hands, and can not be eaten with the help of 

one hand. 

BSF  dishes  was  never  presented  to  the 

Indonesian   navy   when   the   Indonesia   warships 

stopped   at   City   of   Salakan   (Banggai   Islands 

Regency) which is incorporated in "Operation 

Mandala" to defend West Irian (Papua) of the Dutch 

army offensive  in 1962. The local communities  to 

feed the soldiers  and presenting  dishes  "silverside 

fish sour sauce" that was also highly favored by the 

soldiers (Amin 2016, pers. com.) 

In the Banggai region, these species live in the 

waters of Dua Island (Regency of Banggai), Bakalan 

Island (Regency of Banggai Kepulauan), and in the 

waters  of  Banggai  Island,  also  in  the  waters  of 

Labobo Island and Bangkurung Island (Regency of 

Banggai Laut). Because of the spread, so silverside 

become  very  famous  fish  in  the  community  of 

Banggai region. Besides the fish of silverside, in 

waters of Banggai there are three others species of 

fish are morphologically similar to silverside. 

The waters of Labobo Island and Bangkurung 

Island  in  the  Regency  of  Banggai  Laut  are  the 

primary  habitat  of  silverside  since  more  than  a 

century  ago.  Silverside   also  live  in  the  waters 

between the islands. 

The main benefit of silverside fish for the 

community of Labobo Island and Bangkurung Island 

is for dayly consumption.  Types  of cuisine  in the 

form of boiled silverside  pregenent  are eaten with 

Labobo’s cassava fried as fancy food dishes` for the 

residents   of  the  Labobo   island.   Silverside   also

mailto:asrialevron80@gmail.com
mailto:unlam@gmail.com
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processed  into smoked  fish, which  are sold to the 

Peleng Island. 

Banggai communities, especially for the 

community   in   Labobo   Island   and   Bangkurung 

Island, have exploited this species in large quantities 

because the meat is very delicious. They have 

exploited silverside for more than a century ago in 

the  waters  around  on  the  islands.    Since  ancient 

times,   people   in  the  region   of  Banggai   utilize 

silverside fish for family consumption and as bait for 

fishing of reef fish. These last few years, populations 

of  silverside  are  diminishing.  Currently  silverside 

fish colonies are no longer found in some spots of 

coastal waters as habitat of silverside fish (Masridin 

2016, pers. com.). Even residents of Balakan Island 

last time heard the voice of the fishermen sell 

silverside in 1975 or 40 years ago (Amin 2016, pers. 

com.). 

Silverside   fish   resources   to  date   (December 

2016) continues to be extracted, especially when 

they're releasing the contents of the gonads. This 

condition  is most  dangerous  and  can  threaten  the 

sustainability of the species and stocks of silverside 

fish. 

The problems of silverside fish resources in the 

Banggai waters are: (a) how the condition of biology 

parameters of silverside fish resources? and (b) how 

the status of exploitation? 

The research aimed to determine exploitation 

status of silverside in the Labobo and Bangkurung 

waters, and to determine the cause of the declining 

population of silverside in the islands waters 

 
II. METHODS 

 
RESEARCH SITE AND PERIOD OF RESEARCH 

The research was done by taking in Banggai 

waters, precisely in the waters around the islands of 

Labobo and Bangkurung (Fig. 2). While the period 

of data collection  activities  at research  sites takes 

place from February 17th until March 17th, 2016. 

During this period, the authors visited the research 

site  twice  to investigate  and  gain  primary  data  of 

silverside  biology and secondary data of silverside 

production (2009-2015). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Map of research location of silverside fish in Banggai area 

 
RESEARCH METHOD 

The method  of this research  is survey method, 

and     also     using     sampling,      dialogue,     and 

documentation methods for data collecting. Primary 

data  was  collected  with  simple  random  sampling. 

The data were analyzed with quantitative (regression 

and comparative). 

The silverside fish data (cross section data) were 

used as the main research  materials.   Whereas the 

main research equipments  is the pair of scales, the 

ruler and the camera. 

For knowing correlation and determination of all 

variables,  also level of data precision  or accuracy, 

the authors analyzed data using the simple regression 

method (Y = α + β X + ε) between silverside fish 

yield (dependent variable) with some variables 

individually (independent variables). 

The growth  pattern (length-weight  relationship/ 

LWR)   was   analyzed    using   simple   regression 

method.  The growth  parameters  (K and L∞) were 

analyzed by the method of ELEFAN I in Scanning 

of K-values FISAT II. Analysis of monthly cohort of 

silverside fish used a model of progression analysis 

NORMSEP. Total mortality was calculated using the 

theory that developed by [2] with the assumption that 

fish samples obtained from a stable population with 

the addition of a new (recruitment), the mortality rate 

is  constant  and  using  growth  models  von 

Bertalannfy.  Determining  the rate  of natural 

mortality (M) and exploitation rate I used empirical 

formula  of  [3].  According  to  Gulland  in  [4],  the 

fishing mortality rate (F) was determined by the 

formula: F = Z-M (Fopt. = M and Eopt. = 0.5). 
In analyzing a population dynamic, information 

that is needed is information about the mortality rate 

in a fishing activity of the exploited ([5], [6]), even 

this information is one of the base in the management 

of  the  fish   resources   stock   [7].   Mortality   was 

measured  the  rate  of  natural  mortality  (M),  the 

fishing mortality rate (F) and the total mortality rate 

(Z). The rate of natural mortality estimated using an 

empirical approach [3] which shows the influence of 

annual temperature, the rate of total mortality 

estimated by curve catches is linieryzed based on the 

data length  of the fish, and it is assumed  that the 

population  has  a  lifespan  of  stable  [4],  and  the 

fishing  mortality  can be expected  to reduce  the Z 

with M (F = Z-M). Mortality rate of fish resources 

can be caused by natural mortality and the fishing 

moratlity. 

Silverside  fish population  and exploitation  rate 

were estimated  by the equation  that developed  by 

[21] using production data (alleged) along the period 

2009-2015. The data obtained from interviews with 

fishermen  on the island Labobo  special  fishing  of 

silverside fish. According to Pauly in [4], the 

exploitation rate is determined by comparing the 

fishing mortality  of the total mortality  follows the 

equation: E = F/Z 

 
III. RESULT AND DISCUSSION 

 
DEFINITION/MEANING OF SILVERSIDE 

Local name of silverside fish in Banggai is 

sosodek. The word of sosodek that comes from 

Banggai  language,  consists  of  two  words  namely
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"soso"  and  "dek".  “Soso” means  compressing  or 

pressed, and “dek” is sealed across the gap (usually 

is used on the wooden boat). Thus, silverside is 

translated  loosely  to  “strengthening  the  group  to 

avoid interference” (Masridin 2016, pers. com.). 

 
UTILIZATION/EXPLOITATION 

The silverside fishing ground in the coastal area 

around Labobo Island is 2-25 meters from the 

coastline. Fishing activities that are only done by six 

people of Labobo Island who work as a traditional 

fisherman. While the people of Bangukurung Island 

do not work as fisherman fish fishermen, but a few 

of them catch sosodek just before spawning. 

Fishing equipment used consists of a mesh with 

a diameter of 6 meters (1 unit) and an outboard motor 

boat  (1  unit)  for  each  fisherman.  In  addition  to 

fishing nets, sometimes fishermen use vertical line, 

beach seine, and gill nets to catch sosodek. 

Fishermen operate an average of 8 fishing days 

per month or 96 days per year. Sosodek fishing time 

is done from morning until afternoon for 12 months 

/ year. The most important  sosodek  fishing period 

lasts only 6 months / year, ie July-December  period 

when spawning season. 

 
REPRODUCTION SIMULTANEOUSLY 

Banggai silverside fish are spread over the waters 

of the Banggai area, but their reproductive activities 

are concentrated only in the waters of Boniton beach. 

This fish is an “endemic fish” in Banggai area, 

especially  in the waters  around  the Labobo  Island 

and Bangkurung Island (Banggai Laut Regency). 

Silverside   live   in   beach   shallow   waters   with 

swimming  range  0-20  meters  from  the  beach,  in 

waters up to a depth of 2-3 meters. Silverside 

adolescents and adults are only found in the waters 

around  the  Island  of Labobo  throughout  the  year. 

While, the spawning area just found in the waters of 

Boniton beach, Kanari Village (Bangkurung Island). 

Fish of silverside has many unique, especially in 

the  reproductive  period  is when  will  and  ongoing 

spawning.  Silverside  only  spawn  during  the  six 

months   per  year  i.e  during   the  period   July  to 

December when the fish measuring 100-120 mm 

individual. The incidence was as follows: 

 The whole silverside (male & female) may be 

pregnant in bulk and simultaneously in the Labobo 

Island waters 

   All of silverside  pregnant  swim together  toward 
the waters of Labobo Pauno Island (Small Labobo 
Island) on the night of 14 AH (moslim year). Thus, 
fish  silverside  not  found  at all in the waters  of 

Labobo. 

   The whole silverside  united to form resembles a 

large fish, then went swimming  at night 15 AH 

lunar month toward spawning waters in the area 

Bangkurung (Boniton beach, Kanari village), and 

arrived in the waters before dawn. 

   All silverside fishies spawn after dawn that begins 

with males releasing sperm (up white waters) and 

females release their eggs. 

 When   spawning,    silverside    body   in   an 

upright/standing  with the head on the top of the 

water, shaking his body. 

 Silverside whole experience “broken belly” and 
fainting (torpor) after the spawning process is 
completed. 

   All the silverside suspended animation, awakened 

when the sun is shining bright (about 7 AM). 

   Furthermore,  the entire silverside  is in a state of 

“broken belly” swim with leaving the Bangkurung 

waters to Labobo waters 

Genesis mass reproduction  of silverside fish is 

ongoing and repeated continuously every year at the 

time and the same waters. This event has been going 

on since more than a hundred years ago. According 

to another version, silverside perform mass 

reproduction of each month throughout the period of 

one year. 

 
GROWTH PARAMETERS (K & L∞) 

Scientific informations related to the biological 

aspects  including  the growth  parameters  of fish is 

one of the factors on which to base the management 

of fish stocks in the waters ([7], [8], [9], [10], [11]) 

state that fish growth forecasts are being exploited is 

very important to prevent overfishing. Each fish 

species can have different biological properties. Fish 

with larger body size and long theoretical age usually 

have low reproductive  potential, whereas fish body 

size smaller dan the short theoretical of lifespan 

typically  have  a  high  reproductive  potential  [12]. 

Fast or slow of growth of a species, represented by 

the value of K and r [13]. Fish that have a growth 

coefficient (K) is great in general have a shorter 

lifespan   [14].   Reference    [15]   explains,    LWR 

depicted   in   two   forms   namely   isometric   and 

allometric, with the equation: W = aLb. 

The growth parameters (K & L∞) were analyzed 

by the method ELEFAN I in Scanning of K-values 

FISAT II against 2,638 individues of silverside. 

Obtained  K value  of 0.930/year  and  L∞  value  of 
111.83 mm. Value t0  (theoretical age at the time of 
the  silverside  fish  length  is equal  to zero)  by the 

empirical equation [3] obtained a value of -0.5 years 

(Fig. 3). 

Fig. 4 shows that the estimated maximum length 

(Lmax) of silverside  fish was observed 106.50 mm. 

While the maximum length of the fish is predicted to 

107.44  mm,  and  at a  95%  confidence  interval  of 

104.82 to 110.05 mm. 

The growth curve of silverside fish length used 

Von Bartalanffy model, equation Lt = 111.83 {1-exp-
 

1,1(t + 0,5)}. When the fish aged 1 year and 5 months, 

the fish theoretical length reached 100.48 mm, while 

the fish asymptotic length (L∞) reaching 111.83 mm 

allegedly occurred at the age of 6 years and 1 month 

(Fig. 5).
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and May (16.02%). While the second addition peak 

of new individual occurred in July (11.56%) and 

August (10.36%). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3. The curve of K and L∞ value with method ELEFAN I 

Scanning of K–values FISAT II 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. Curve of maximum length estimation of silverside fish 
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Fig. 6. The annual additional pattern of new individual of 

silverside fish 

 
Based   on   recruitment   patterns,   presumably 

silverside  fish  spawning  performs  throughout  the 

year with two peak spawning season in a year. It is 

based on the pattern of recruitment peaks that occur 

are defined in these months the fish population 

relatively abundant and exploited.  This situation is 

relevant  to the  statement  of  [15]  that  is meant  to 

recruitment is the addition of new individual into the 

fishery  stock  that  caught   by  fishing   gear.  The 

addition of new individual  of fish resources  in the 

waters of each class size is very closely related to 

conditions of environmental factors [7]. 

 
GROWTH PATTERN 

Unique  attributes  like  a fish  body  shape  will 

help  us  determine  the  ability  of  the  species  can 

survive in waters, as well as instructions regarding 

environmental  factors  that can be adopted  by fish 

[12].  [7]  states  that  the  relationship  between  the 

length and weight of the fish can be used assess the
Lt = 111,83 {1-exp 

80 

 
60 

 
40 

 
20 

 
0 

-1,1(t + 0,5)} 
condition of the fish, a fish that has a high weight per 

unit length of the fish is considered  healthy and in 

good shape. [7] explains, the index of length-weight 

relationship  (LWR)  fish can be used to assess  the 

relative condition of individual fish habitat or to 

compare   the   condition   of   fish   populations   in
-1                    0                    1                    2                    3                    4                    5                    6 

-20 

Age (Years) 

Fig. 5. The length growth curve of silverside fish with plot age 

(years) and the theoretical length (mm) 

The growth rate of the fish began to experience 

a slowdown during the age of the fish have reached 

3 years and 9 months onwards. This is in accordance 

with the opinion of [16] and [17] which states that 

the larger  the body size  of the fish (old age), the 

smaller or slower growth rate. 

 
RECRUITMENT 

Recruitment  (addition  of new individuals)  of 

silverside fish in research sites occur throughout the 

year (Fig. 6). The addition peak of new individual 

fish occurred in twice in a year. The first addition 

peak of new individual occurred in April (12.54%) 

different habitats. 

Growth sampling is done by catching silverside 

using cover net in coastal waters on Alasan Village, 

District of Labobo. Sampling is done five times, with 

the results of as many as 2,638 individues and total 

weight  of  15.90  kg (average  body  weight  =  6.03 

grams/individu).  Silverside lightest weights are 5.0 

grams individual (9 indivdues) and the heaviest is 14 

grams individual (1 individu). While most short 

silverside (total length) is size 60 mm individual (2 

individues) and the longest is 105 mm individual (1 

individu),   so   the   average   length   of   85.5   mm 

individual. 

The results of the analysis of LWR against 391 

individues of silverside generate value b (slope) of 

4.25 (Table 1). Referring to [15], the value of b is 

means  the following:  (a) the growth  pattern  is an 

allometric positif i.e. weight growth faster than the
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 2009 5 122.00 24.40 
2010 5 118.00 23.60 

Fig. 7. Curve of the silverside catches are linearized based on 2011 5 114.00 22.80 

length composition data 2012 5 112.00 22.40 

 2013 6 128.00 21.33 

The   theory   stated   by  [3]   that   the   natural 2014 6 124.00 20.67 

 

growth of long, and (b) silverside body shape is fat 

or chubby. 
 

TABLE 1. 
THE GROWTH PATTERN OF FISH SILVERSIDE 

of fishing has passed an optimum value. Meanwhile, 

according to [5], the exploitation status of silverside 

fish  has  reached  overexploited,  this  is due  to  the 

fishing mortality value is greater than the value of
 

 

Sampling Time 
on 2016 (Month)    

( 

Total 
Sample 

individues) 

Value of 
Growth 

Pattern (b) 

natural mortality (F > M). 
Growth                         Uncontrolled  fishing  factors  has  changed  the 
Pattern                  

relative abundance of individual or species in waters 
February 200 3.00 Isometric communities that directly have a negative impact on 

March 191 4.82 Allometric fertility waters, ecosystem biomass, age of first fish 

   Positive mature gonads,  or the dynamics  of the food chain 

February & March 391 4.25 Allometric 
Positive 

([18], [19]). So, [20] expressed the need for fishing 

activity   that   precautionary   factor   that   selective 
Source: Sampling Result (2016) 

 
Conditions of growth pattern and body shape of 

silverside thought to be caused by the depletion of 

silverside natural feed stocks (plankton). Plankton 

population   decline   is   due   to   the   damage   or 

destruction  of coral reef ecosystems  in the waters 

around the Island Labobo. The rise of the activity of 

the  bombing   of  coral  reef  resources,   the  most 

dominant  conducted  by the fishermen  entrants and 

very little is done by the local fishermen. 

 
MORTALITY RATE 

The value of total mortality rate (Z) silverside 

amounted to 6.24/year, and the rate of natural 

mortality (M) at a mean annual waters temperature 

of 30OC is 1.22/year (Fig. 7). 

fishing to size fish, and usually it is done for reasons 

of biology and economics. 

 
ESTIMATED OF POTENTIAL SUSTAINABLE FISH 

Estimation  of the potential  stock of silverside 

fish resource in the waters of Labobo Island is 

predicted using models of [21]. The model has been 

widely adopted by institutions of management of 

fisheries resources in the world with the aim of 

sustainability of fish resources. To estimate the stock 

a fish resources in the waters, the assumptions used 

consisted  of: (a) the stock of fish resource  spread 

evenly in these waters, (b) all the data of fish catches 

obtained from the area of these waters, (c) all results 

catches landed in the area, and (d) the level of fishing 

technology has not changed significantly during the 

period of data collection ([4], [22], [23]). [4] explain, 

the regression analysis was used to obtain a 

phenomenon/description   of  the  effect  of  fishing 

effort (f) of the catch per unit effort (CpUE). 

No figures of silverside fish production volume 

that   published   officially   by  the   Department   of 

Marine   Affairs   and  Fisheries   (DMAF)   and  the 

Central  Statistics  Agency  (CSA)  of Banggai  Laut 

Regency.   For  that  conducted   interviews   with  a 

number  of  fishermen  who  catch  silverside  only. 

From the interview it is known that catches silverside 

estimated   to   reach   19.20-24.40   tonnes/unit/year 

during the period 2009-2015 (Table 2). 
 

TABLE 2. 
THE SILVERSIDE FISHERY IN LABOBO PERIOD 2009-2015 

Year    F (units/year)  Y (tons/year) U (tons/unit/year)
 

 
 
 
 

mortality expressed great when its value has reached 

1.5/year.  Based  on  this,  the  natural  mortality  of 

silverside in the Labobo waters relatively small (M 

2015             6                 115.20                19.20 

 
The results of the analysis using a model of [21]

= small). shows the alleged magnitude of the result as follows: 

Meanwhile,    the   fishing    m ortality   rate   of               stock of silverside fish resources = 123,18 tons/year, 

silverside fish is 5.02/year. It is clear that the level of               maximum    sustainable    yields (YMSY) =   61,59 

exploitation of silverside fish has intensified. [3] 

explains that the fishing optimum rate will occur if it 

is equal to the value of the natural mortality rate (Fopt. 

= M). 

The rate of fishing mortality of silverside in the 

study location showed greater when compared with 

the value of the natural mortality rate, so that the rate 

tons/year, number of catches allowed (NCA) = 49,27 

tons/year, maximum of sustainable fishing effort 

(fMSY) = 7,00 unit/year, and Maximum of sustainable 

CpUE (UMSY) = 18,90 tons/unit/year. 
Analysis results of the variables of fishing effort 

(f) and  catch  per  unit  effort  (CpUE)  of silverside 

using    regression    analysis    model    of    surplus
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production  [21]  obtained  values  as  follows:  r  = 

86.75% (0.8675), R Square (R2) = 75.25% (0.7525), 

and Adjusted R2= 70.30% (0.7030). 

Based   on   the   analysis,   the   value   of   the 

regression statistics are as follows: 

   Variable  of  fishing  effort  (f)  has  a  correlation/ 

relationship is very strong (75%<r<100%) with 

variable of catch per unit effort (CpUE) because 

the  value  of  the  correlation   coefficient  (r)  of 

86.75%. 

   Values  of  determination/effect   (R2   =  75.25%) 

means  that  as  much  as  75.25%  of  data  fishing 

effort be able to explain/influence variation CpUE. 

   Adjusted R2 = 70.30% means as much as 70.30% 

of the sample were able to find answers required 

from the population, which means the sample has 

a  "high   degree   of  precision".   The  remaining 

29.70%  of the samples  are not included  in this 

research. 

The resulting equation between CpUE (U) and 

fishing effort ( f ) silverside is Y /f  = 37.80 f - 2.90 

f2 . While the regression equations obtained between 

the results CpUE silverside with fishing effort is Y/f 

= U = 37.80 - 2.90 f. The equation is meaningful, 

more the number of fishing effort (fishing gear nets) 

of silverside sought by the fishermen then CpUE will 

likely decrease. 

Realisticity   of  the  equations/models   can  be 

tested based on the value of effort. The model is said 

to be realistic if the undertakings (f) is smaller than - 

a/b ( f<-a/b). The level of effort the highest occurred 

in 2015, namely 6 units/year, while the value of    - 

a/b  of the  year  amounted  to 13  units  of 

equipment/year.  Then the level of effort in 2015 is 

still not exceeds the value -a/b (6<13). Thus, the 

equation obtained from the analysis with surplus 

production models [21] be realistic to use the results 

to estimate maximum sustainable yields (YMSY), 

maximum  sustainable  fishing effort (fMSY) and the 

value of maximum sustainable CpUE (UMSY) of 

silverside in the study site. 

 
ESTIMATION OF STANDING STOCK 

To estimate the potential stock of reserves and 

catchment  silverside,  then  the  analysis  used  is  a 

model  developed  by [24]. Results  of linear 

regression analysis based on the model of [23], the 

value a = -778.2605, the value of b1 = 64.9866, b2 = 
-1.4243,  and  b3   =  0.3211,  with  a  value  of  R2   = 

96.77% (CpUE variations can be explained by 

variations in fishing effort of 96.77%). Subsequently 

obtained  value of r (the natural growth rate of the 

stock biomass constant)  = 64.9866,  the value of q 

(cathability coefficient) = 0.3211, and the value of k 

(carrying  capacity/maximum   carrying  capacity  of 

the  natural  aquatic  environment)   =  142.089.  By 

using the parameter r, q and k then the stock position 

at this time (standing stock) acquired potential 

stockpiles   of   sustainable   (Be)   on   the   current 

conditions of silverside fish in the waters of Labobo 

and Bangkurung of 71.044 tons/year. 

EXPLOITATION RATE 

The rate of exploitation (E) fish Silverside 

obtained values of 0.80/year. It explains that 80% of 

fish deaths in the study site due to the presence of 

fishing pressure/exploitation.  [5] and [3], states that 

the optimum exploitation rate would have reached if 

it is equal to 0.5/year (Eopt. = 0.5/year). While the rate 

of   exploitation   of   fish   Silverside   amounted   to 

0.80/year,   so  that   the   value   has   exceeded   the 

threshold value Eopt. It shows that the exploitation of 

silverside fish resources status of the study sites has 

reached overexploited (E>0.5). 

 
THE LEVEL AND STATUS OF EXPLOITATION 

Referring   to   yield   of   silverside   on   2015 

amounted  to 115.20 tons, the level of exploitation 

silverside  amounted  to 187.05%.  If it is associated 

with the opinion of [25], the utilization rate silverside 

already is in the category of “depleted”, which means 

"reserve   of   silverside   fish   resources   drastically 

reduced every year so that the sustainability of 

resources is very threatened, the fishing effort must 

be stopped ". 

Drastic decline in fish populations  in Banggai 

silverside   fishing  waters  due  to  death  allegedly 

caused by three things as follows: 

(a)   carried  out  by the  local  fishermen  who catch 

silverside  in  conditions  gonads  mature. 

Silverside   mass   catch   are   carried   out   by 

fishermen when silverside swim from waters of 

the  Labobo  Island  to  the  waters  of  Labobo 

Pauno Island, and toward the waters of Boniton 

beach  in  the  Canary  Island  Village 

(Bangkurung) through Labobo Pauno Island, for 

spawning.   Such  conditions   occur  repeatedly 

every mid-month in the year of AH. The result 

is not going on spawning and the absence of a 

new generation of silverside. 

(b)  carried  out  by fishermen  from  outside  of  the 

Banggai region, which catch fish by using light 

(light fishing).  Silverside  fish is not the target 

fish  but were  caught  by fishermen  because  it 

possesses a positive phototaxis, and 

(c)   cutting/felling   of  the  protective  trees  on  the 

coastal plains that jutting into the waters of the 

coast, where the waters beneath the trees as 

habitat for fish silverside 

 
IV. CONCLUSIONS 

Utilization of silverside fish resources in the 

Banggai waters been done in an uncontrolled. While 

the silverside  fish population  status in the Labobo 

and Bangkurung waters currently is depleted or 

endangered.  In  order  to improve  the  condition  of 

silverside   fish  resources,   to  all  stakeholders   in 

Labobo and Bangkurung advisable to do: (1) 

prohibiting silverside fishing activities during 2016 

and initiating the parent fish protected areas in the 

waters of Bangkurung Island, and (2) designing and 

setting  fish  aggregating   devise  (FAD)  in  beach 

waters near the sites of protective  trees have been 

felled by Labobo residents.
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Abstract 

 Calcium functional of flour bones of fish madidihang deproteinasi , non deproteinasi 

and caco3 having the mineral content high and can be used for therapy on the model mice 

ovariektomi .Research aims to understand effect therapy flour bones of fish madidihang 

deproteinasi , nondeproteinasi and caco3 on increased weight model mice ovariektomi 

agency .The results of the analysis chemical flour bones of fish madidihang which is 

processed in water and acetic acid is following; the water level 2,98 and 2,54 g/ml; ash 56,65 

and 58,21 %; proteins 20,98; 17,21 %; fat 6,36; 6,31 %; the womb calcium and phosphorus 

238,62 and 165,64 mg/g bk; phosphor is 152,25 and 161,62 mg/g bk.Therapy result flour 

bones of fish madidihang deproteinasi, non deproteinasi and CaCO3 in 0,400 doses , 800 and 

1600 mg/g bw per day.The results show that the measurement of body weight mice for 30 

days and the outcomes which higher on treatment flour bones of fish madidihang 

deproteinasi. 

 
Keywords: Effect therapy, flour the madidihang deproteinasi, non deproteinasi, CaCO3, body weight mice 

 

I. INTRODUCTION 

 

A bone of a fish is one of waste the results of processing fisheries that can be used as 

of flour the for food that can be carried in the form of enrichment (enrichment) as an effort to 

fortification into a material food1. Fish processing waste produced usually live in the head , 

bone , scales and leather dumped and not utilized by the community or fisheries industry, so a 

negative impact on the environment. 

This waste if managed in a good will have a value of economically important because 

the waste from the bones of the head and scales having mineral content especially calcium 

and phosphorus high enough2. 

Processing bones of fish madidihang into flour bones have the womb calcium and 

phosphorus high especially in the elemental form inorganic the most important in the body 

and in the densest populations. The solubility flour bones of fish madidihang obtained by 

means reduce a fat content and protein. 
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One method used for reducing the womb proteins and fats on a bone the fish, is by 

using the method boiling deproteinasi and non deproteinasi. A method of selected for therapy 

mice ovariektomi is to use flour bones of fish madidihang deprotenasi, non deproteinasi and 

calcium carbonate. Calcium carbonate chosen as treatment for comparison or control than 

with flour a bone of a fish deprotenasi and non deproteinasi. Calcium carbonate shaped flour 

or of mikrokristal smooth white and odorless .Mechanism calcium carbonate will soluble 

slowly in the stomach and react with hydrochloric acid , carbon dioxide and water3. 

 The provision of doses flour bones of fish madidihang and calcium carbonate with 

doses decker very effective used as the basis for therapy mice osteoporosis.To determine 

mouse has been experienced osteoporosis then done with metode x-ray to mice ovariektomi 

prior to therapy use flour the deproteinasi, non deproteinasi and calcium carbonate. 

Osteoporosis in women pasca menopause is commonly due to loss of function 

estrogen and progesterone so that the prevention and treatment done by the provision of 

estrogen and progesterone or preparat his successor4. The prevention of osteoporosis is a fine 

with keeping a balance of calcium in bone5. This can be done by avoiding loss of calcium 

excessive from the kidney disorder and avoiding the absorption of calcium by the intestines. 

Consumption of calcium in sufficient quantity is very effective , especially before the 

achievement of the bone density maximum (around age 30 years). These figures are quite less 

compared with dietary intake standarus reference to the needs of the calcium per day.The 

ministry of health year 2010 said that one out of three women and one in five men in 

Indonesia got osteoporosis or porous bone 

Osteoporosis patients in indonesia nowis continues to rise , and the latest data shows 

that 19.7 % with the percentage in women ( you have also % ) at the age of less than 70 years 

while for women above the age of 70 years 53.6 % and for men of the same age 38 % and ( 

20-27 %)6. 

The data above shows that osteoporosis is one of public health problems who need 

serious attention from the government because prevalensiyang continues to rise. According to 

the international osteoporosis foundation for 2010, mention that the incident fracture 

osteoporosis per year in females higher compared to the incident on a heart attack , a stroke , 

and cancer mammæ .According to world health organization (WHO) organisation in IOF7 

osteoporosis is disease second only to cardiovascular disease as a matter of global and study 

is indicated that old woman 50 years have risk died of hip fracture equal to cancer mammæ. 
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II. MATERIALS AND METHODS 

 

Materials and instrument 

The raw material used flour is a bone of a fish madidihang deproteinasi, non 

deproteinasi and calcium carbonate obtained from the company tuna loin fillet in Ternate 

North Moluccas. Chemicals used to pembutan flour a bone of a fish H2SO4, alkohol, NaOH, 

Na2S2O3, HNO3, HClO4, akuades, tablet kjeltab, buffer pH 7 dan pH 4, KH2PO4, akuades , 

tablets kjeltab , a buffer pH 7 and pH 4, KH2PO4 (phosphorus standard), a solution of salt ca 

1000 ppm (standard Ca)8. The tools used for the manufacture of flour madidihang bone fish is 

tray, a knife , pot , a stove , an oven , autoclave , disc mill , ayakan 100 mesh and scales 

analytic. 

For analysis physical and chemical used an oven, the balance analytic, squash 

measures, squash kjeldhal, water bath, homogenizer owns the nissei AM-3, AAS          

(atomic absorpstion spectrophotometer) owns the Shimadzu AA-680, Rheoner owns the re 

3350 Yamaden, the cup poselin, paper strain, Whiteness meters owns the kett electric C-100-

3, a measuring glass, erlenmeyer, instrument soxhlet, cotton fat-free, pipet, an electric cooker 

, furnace , pH meters , a funnel , a measuring glass , paper strain whatman 42 and the tube 

reaction sentrifuse (AOAC, 1995)8. The tools used for the study phase two is weight analytic, 

home mice, place feed, a thermometer, allumunium foil. 

 

III.   RESULT AND 

DISCUSSION 

 

This research consists of two phases the process of making flour bones of fish 

madidihang deproteinasi, non deproteiansi and calcium carbonate while research the second 

stage is analyze characteristic fisiko-kimia flour bones of fish madidihang. Phase one stage 

research started from waste bones of fish madidihang with its length between 60-100 cm, in 

shrink the size of the average 30-35 cm. Next phase is laundering of dirt and blood attached , 

followed by boiling . 

Boiling done 3 times, four hours per stage for 12 hours with the temperature 100 

0c.After boiling the first phase the washed back in running water and boiled back with the 

same temperature for 3 stage. Stage next one is boiling bones of fish by means of water and 

acetic acid 1:3 time boiling for 30 minutes. After boiling , a bone of a fish washed three times 

to clean and in aotoclave for two hours with the temperature 121°C dioven with the 
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temperature 60°C for eight hours , the next process done grinding with disc mill and sifted 

with size 100 mesh. 

Characteristic of physical observed covering degrees white9; absorptive power water10 

and the density of the kamba11, while characteristic of chemical observed covering the water 

level, ashes, proteins and fats; calcium and phosphorus12, while solubilitas calcium and 

solubilitas phosphorus and pH13. 

The results of the study the first and second used for therapeutic in mice model 

ovariektomi with the therapeutic dose of (0,400 , 800 and 1600 g weight of the body mouse 

therapy and control during 30 days. At the time of therapy done besides weighing body 

weight mice also done x- ray on the day to ( 0, 10, 20 and 30 ).Treatment mice divided in 

four groups, each group consisting of 12 the tail of a mouse 

The mice grounded singly in home non metabolic .Rats are fed and drink to adlibitum 

or available at continuous every day for 30 days , and weight mice weighed once every three 

days .Mice adult need 10 g rations per day per 100 g weight of the body. Water is chemical 

substances organic most important in the animal body, serves as a liquid interseluler and 

intracellular for transporting nutrients, a metabolite and the rest of substances and to the 

whole body, lubricating joints, bearing for of the nervous system and many more benefits of 

water. 

 

A. Characteristic of fisiko-

kimia flour bones of fish madidihang (Thunnus albacares) 

 

The characteristic chemical flour bones of fish madidihang (Thunnus albacares) the results of 

the analysis chemical flour bones of fish madidihang can be seen in Table 2. 

 

Table 2. Characteristic of chemical flour bones of fish madidihang 

Pharameter 
Media boiling 

Non deproteinasi Deproteinasi 

Water content (%) 

Ash content (%) 

Fat (%) 

Protein content (%) 

Ca levels (mg/g bk) 

P level (mg/g bk)   

2,98  0,14a 

           56,65 2,26a 

6,36  0,61a 

           20,98  2,98a 

          238,6156,86a 

         152,25  6,93a 

   2,54  0,09b 

              58,21  0,08a 

                6,31  0,56a 

              17,21  2,58a 

  165,64  55,58a 

  161,62  23,20a 
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   Information: Figures on the same line and followed letters superscript different (a, b) show  results markedly    

dissimilar (p<0,05) 

 

 

The results of the analysis variety on the research indicated that the parameters to the 

water level in a media boiling water and acetic acid profound effects markedly dissimilar 

(p>0,05) while the levels to the parameters of ashes, fat, protein, levels of calcium and 

phosphorus on the two media boiling the trough and acetic acid is statistically shows the 

results of which is not dissimilar real (p>0,05). 

 Experiments on parameter the water level different real because acetic acid more 

absorb water compared to the media boiling water. The water level in the food there can be of 

cells and is in cells. Water free there are in network, whereas water bound usually in cells.In 

conventional water can be divided by three types of water bound chemically, water bound 

physically and water free14. The results of the water level flour bones of fish madidihang by 

the boiling water and acetic acid respectively is as follows 2,98 and 2,54 g / ml , statistically 

showed that the results are quite different real (p>0,05). 

 While research (Thalib el al, 2009 ), against the water flour bones of fish madidihang 

to the media boiling water, acetic acid and hydrochloric acid sequentially is 3,516; 3,340; 

3,804 % while research conducted by namely 8,30 %15. 

 Compared to the water level previous studies so the water level to research this value 

much smaller.This difference believed to be due to time autoctave in previous studies only an 

hour but in the study is done for two hours. Media boiling water and acetic acid to a bone of a 

fish madidihang produce flour fish with the water level very low that was more durable in 

storage because they are capable of inhibiting the growth of bacteria and mildew. 

 The water level flour bones of fish madidihang to research this onecompare to the 

water level in wheat flour that is having 14.5 % so the water level flour bones of fish 

madidihang in accordance with national standard indonesia required16. 

 Levels of abu is one components of food. It consists mineral-mineral as potassium, 

fasfor, sodium, magnesium, calcium, iron, manganese, and copper (Winarno, 1997). Based 

on the results of the analysis of two treatment by media boiling water and acetic acid is 56,65 

and 58,21 % it is not statistically markedly dissimilar while previous studies by the boiling 

water , acetic acid and hydrochloric acid obtained the ashes lower namely 51,45; 44,95 and 

45,21 % . 
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 The difference between levels of ashes previous studies by research is because the 

long process of autoclaving , previous studies time autoclaving one of his time while it is 

time to research autoclavingnya done for two hours that the material had lost protein and 

some fat that eventually can improve levels of flour abu the bones of fish madidihang17. 

Compared to the ashes wheat flour required is maximum 0,6 % so levels of abu flour bones 

of fish in this study did not come on standar set never the less because in this study taken was 

the calcium and phosphorus due to the high levels of abu so the higher the content of calcium 

and phosphorus on the material16. 

 Levels of a protein obtained at the research by water and acetic acid is 20,98 and 

17,21 % are not statistically markedly dissimilar (p>0,05) while previous studies on levels of 

a protein flour bones of fish madidihang to the media boiling water , acetic acid and 

hydrochloric acid ranges from 24,91; 24,62 and 26,11 % compared with this research and 

levels of proteins on previous studies larger than this research . 

 This compared to standar sni protein wheat flour which pegs standard 7,0 so flour 

bones of fish that produced on this research not yet entered in standards set because have a 

range the higher namely 20,98 and 17,21 % .The womb this protein believed to be due to the 

womb flour bones of fish having a fat content and protein are high making it difficult to 

didegradasi in spite of treatment boiling performed with water and acetic acid but just by 

insignificant 

 Value levels of a protein on each treatment decreased whereby it is influenced by the 

types of an acid used in boiling it and soaking raw materials.The longer an ingredient re in 

environments acid so the greater the likelihood of breaking down proteins acid for acid have 

the ability to break up protein18. 

 The results of the analysis who carried on two treatment namely water and acetic acid 

is 6,36 and 6,31 % , it is not statistically markedly dissimilar (p>0,05) when compared with 

previous studies of the water 8,49 , acetic acid 7,58 and hydrochloric acid 8,22 so a fat 

content to research is smaller although statistically also not markedly dissimilar (p>0,05). 

 Fat content is highest on the fish with boiling acetic acid and the lowest was boiling 

by means of water.This is because the arrangement of acid happened hydrolysis of a fat that 

produces fatty acids glycerol.  During the process of boiling it for 12 hours and an autoclave 

and boiling use of acetic acid and water , levels of fat flour a bone of a fish madidihang be 

diminished .The decline in levels of fat is would influence the durable material resources , if 

levels of fat high material will accelerate rancidity a result of the the oxidation of fats19. 
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 The results of the analysis calcium content on flour bones of fish madidihang by the 

boiling water and acetic acid ranged from 238 , 62 and 165,64 mg/g bk of the result of this 

research it is not statistically markedly dissimilar (p>0,05) and previous studies with three 

treatment that is acetic acid 163,48 mg/g bk , hydrochloric acid , 149,30 mg / g bk and water 

159,77 mg / g bk , third the value of the debt it is not statistically markedly dissimilar. 

 Besides affected by the media boiling different, the mineral content on the fish 

madidihang also affected by ecological factor in the arrest of the season, the availability of 

nutrients, temperature and salinitas20. 

 Calcium is macro of a very important molecule in growth and development bone and 

of teeth21. A bone of a fish having the mineral content are high especially in the form of 

calcium phosphate. Calcium phosphate is mineral that is essential for form a structure bone 

and of teeth and useful in metabolism of the body, hence needs intake calcium and nutrition 

balanced to be provided by every day. 

 Flour bones of fish madidihang that is made with two treatment aims to get flour the 

high quality of , low in fats and protein and height of calcium and phosphorus content 

Phosphorus on content of this research with medium boiling water and acetic acid in 

successive also is 152,25 mg and 161,62/g bk are not statistically different real (p>0,05), but 

when compared with previous studies levels of phosphorus on this research higher. 

 The phosphorus in flour bones of fish madidihang by the boiling hydrochloric acid 

lower ranged from 0,66 mg/g bk, water 0,64 mg/g and acetic acid 0.62 mg/g  bk, third the 

value of the debt statistically shown the result is no different real (p>0,05). 

 It is suspected that this since the process the method conducted in this study better 

compared to previous studies that is time autoklaving one hour to two hours. A ratio of 

between Ca and P influential closely in the process absorption. To absorption Ca good, 

required comparison Ca:P in in the cavity of the intestine (in deep dish) 1: 1 to 1: 3 with the 

ph the intestines namely <6. Comparison Ca: P is greater than 1: 3 could hinder absorption 

Ca22. 

 

B. Therapy flour bones of fish madidihang deproteinasi, non deprotainsi and CaCO3 on the 

increase in body weight mice 

 

Therapy flour bones of fish madidihang deproteinasi, non deproteinasi and calcium 

carbonate on doses 0,400, 800 and 1600 mg / kg bb / day done for 30 days treatment.  The 

results of the experiment showed that the presence of significant influence parameter growth 
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between body weight rats and can be presented in figure 5.1 .The average weight of mice 

before ovariektomi have weight 200 g, but after done ovariektomi weight rats average 

decreased weight. The decline was allegedly because the lab rats suffered stress at the time so 

that done ovariektomi body weight decreased. Stress is a reaction or response of the body 

against stresor good derived from external factors and internal , and a result of the incident 

that sparked stress. 

The results of the study reported that the an extract of seeds cocoa doses 280 mg / 200 

gram weight mice are subjected to stress oxidative due to stress psikososial for 14 days and 

effectively sent down the MDA (malondialdehide) and increase levels of NOx (xanthine 

oxidase ) plasma23.  The result in line with the research Murphy et al., in 2001, the provision 

of powder cocoa containing 234 mg flavanols for four, namely have the effect of hinder 

activation and functions platelets so that it can prevent the whack ateroklerosis24. 

 

  Fig 1.  Diagram the average weight mice 30 days diterapi with flour bones of fish madidihang and calcium 

carbonate 

The results of the analysis statistics shows that body weight mice on the day zero to 

the control group diproteinasi higher 189 g per kilogram bb per day and the lowest as the 

control group caco3 with the 187,15 g/kg bb per day. Addition of body weight rats with a 

dose of 400 mg per kilogram bb per day on the 10th day with the highest value is with 183 

treatment CaCO3 183 g/kg BB/ per day while the lowest is non deproteinasi 182 g g/kg bw/ 

day.  On the day ke-20 dose of 800 mg/kg BB  the highest score is CaCO3 worth 197,48 and 

lowest is non deproteinasi worth 197,03 g/kg bw/day. 

To dose 1600 mg / kg bb / day on the day ke-30 far body weight with the highest in 

treatment flour bones of fish madidihang deproteinasi worth 194,58 g/kg bw/day and the 
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lowest value is flour bones of fish non deproteinasi worth 161,09 g / kg bw/day. The high 

calcium in the body will reduce secretion of parathyroid hormone and increase the kalsitonin 

and reduce the use of protein, fat, vitamin, mineral P, Mg, Fe, I, Zn, and Mn 25. 

Proteins are extremely influence on the body growth us through peran-perannya who 

do not can be replaced by the nutrients macro other. Protein play an important role in 

metabolism as enzyme and media for transporting molecules as ions and oxygen. Protein also 

serves as officers muscle movements, supporting mechanical of the skin and the bone, and 

especially is defense of the body or immunizations26.  

 

C. The extra weight mice 

Mice is one of experimental animals that is often used for research in the integrated 

service , especially to evaluate value biological food and their effects on health. Rodents 

including in a religious order rodentia, similar to mice but larger.  Some of the mice including 

nocturnal (active during the night), not having the gall bladder (gall bladders) are, unable to 

spew back entrails, never stop growing, but speed growth will decline was 100 days after27. 

A weight higher deliver a load mechanical greater, where The load mechanically 

stimulating the formation of bone down apoptosis and improve proliferation and 

differentiation osteoblast and osteocytes28. This is causing rat with with a weight greater will 

tend to have bone density more tinggi.rata-rata weight mice increase in doses every level and 

have weight down in treatment and control therapy (without flour bones of fish madidihang) 

and to group therapy calcium carbonate. The result show that growing the provision of doses 

can impact on weight mice. It is suspected that this because flour bones of fish madidihang 

having the womb calcium and phosphorus high in order to help restore breakdown of which 

has experienced osteoporosis so that have an impact on weight and cause increase in weight 

mice.  Shahidi et al. (1999) also reported that addition chitin 10% in rations fish can 

increasing growth danefisiensi feed the highest23. The higher the level of flour rajungan shell 

the decline of extra weight rats and drop the highest (P <0,05) on a level of 20%. 

This allegedly associated with calcium levels the ratio of fodder as well as calcium 

and phosphorus in feed with increasingly high calcium excretion in the feces would affect the 

metabolic processes in the body and the rest will be excreted through feces 

The extra weight can be used as criteria to measure the growth that is a very complex 

process which includes life extra weight and development of all parts of the body 

simultaneously and equitable. The agency extra weight obtained through measurement body 
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weight conducted at regular intervals at certain times. The increase in body weight mice 

influenced by the amount of intake calcium that pleased derived from flour bones of fish 

madidihang deproteiansi and non deproteinasi and derived from calcium carbonate. 

Measurement data weight rats for 30 days indicating that the large doses of calcium 

given weight can raise agency tikus.tikus who has experienced osteoporosis after 

diterapidengan bone fish flour madidihang can fix the level of bone damage especially to a 

bone vertebarae.hal different appropriate research (Widodo et al, 2006), granting that the 

influence of diet calcium precisely lose weight rats male29. 

The result different for research program is not use the model mice ovariektomi but 

using a rat male. Research use the model mice ovariektomi shows that the bigger diet calcium 

given so declining weight reaching the while the lower diet calcium given the increased 

weight reaching the agency 

Therapy flour bones of fish madidihang deproteinasi, non deproteinasi and calcium 

karonat can influences increase in weight mice during the process research and the result in 

statistics show different results real (p<0,05). 

 

CONCLUSION 

1. Value calcium that on the highest boiling bones of fish madidihang in a non 

deproteinasi while for phosphorus a high value by using boiling deproteinasi. 

2. Body weight mice highest with use therapy flour bones of fish madidihang 

deproteinasi on the day 30th doses 1600 mg/kg bw/day are the highest score. 
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Abstract. Fixed furniture industry including small and medium enterprises. Fix furniture made from multiplex coated 

HPL (High Presure Laminated) with glue system is currently very accepted by the community because it looks clean, 

simple and modern. Besides, the price is also compared to the needs of the volume of furniture still affordable by the 

general public. Furniture of this type is generally used in furniture in a fixed position or not moved, such as kitchen set, 

cabinet / wardrobe, cabinet tv table, and other interior decorating elements. Because of the considerable interest, came 

the idea to analyze the industry fix this furnituire. How much business capital needed and also what percentage of profit 

this business, so that can be used as a reference to start this fix furniture business in the future. 

Keyword: Business Analysis, Fix Furniture, HPL (High Presure Laminated) 

 

 

I. INTRODUCTION 

Meuble comes from the word movable, which 

means it can move. In ancient times desk chairs 

and cabinets are relatively easy to move from 

large stones, walls, and roofs. While the word 

furniture comes from the French fourniture (1520-

30 AD). Fourniture has the origin of fournir word 

which means furnish or home or room furniture. 

Although meuble and furniture have a different 

meaning, but the same designated table, chairs, 

cabinets, and so on. Furniture design based on 

how the furniture is designed and manufactured 

can be grouped into knock-down furniture, 

permanent/ fix furniture, built-in furniture, loose 

furniture, special furniture (Customed furniture), 

folding furniture, and others. 

Permanent furniture, is furniture made in non-

removable components, while built-in furniture is 

furniture that is designed to be physically and 

specifically tied to the condition and situation of 

the location where the furniture Is placed, so the 

entire size is adjusted to the available space. 

People usually interpret the built-in furniture with 

Fix Furniture. 

Furniture that is usually needed by the residence 

is: Wardrobe, bed set, kitchen set, desk, TV 

cabinet. About the bed is stronger if used from 

wood or iron, because often shifted and hit by 

impact. So will the chair / sofa will be stronger 

and more durable when using wood or iron. Which 

will be discussed here is the production of kitchen 

sets with glue finishing. 

 

  
 

Fig. 1   Example Kitchen Set and Wardrobe 

 

II. METHODS 

This study uses a fish bone diagram that is from a 

horizontal line made branches that are part of the 

process of this fix furniture industry. So it will be 

known and can be seen clearly the work process 

and the costs that will be required in this industry. 

For material prices obtained from survey in 

several stores / suppliers in Denpasar, and for the 

production process along with the cost of workers 

is by interview and direct observation in some 

workshops that produce fix furniture in Gianyar 

and Denpasar. From several models of furniture 

fix, research focused on researching the 

production of kitchen set. 

 
III. RESULT AND DISCUSSION 

A. Workflow fix furniture industry 

The flow of fix furniture industry starts from 

order. In small and medium enterprises, rarely fix 

mailto:juniastra@gmail.com


ISBN: 978-602-50037-2-1 

 

109 

 

furniture made as stock in the store/ workshop, 

because the size is usually custom/ different 

according to the conditions of size on the site. 

After that, continued with the design/ drawing 

process, then the calculation of the offer price to 

the client. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2   Fish Bone Diagram Workflow Fix Furniture Industry 

 

The process until the client agrees about the 

design and the price, and down payment ± 30 to 

50% depending on the size of the project value. 

After the down payment received, start with the 

production process. After all is ready and in 

accordance with the agreement, fix furniture ready 

to be sent and installed on the project site. Klient 

then check and try to use fix furniture, and if it is 

in the quality of the agreement then the rest of the 

funds will be paid off immediately. The workflow 

of the fix furniture industry is very simple, 

because the range of project value is relatively 

small/ affordable, so klient generally have 

prepared the budget before ordering furniture. 

B. Capital Required 

1)  Workshop. To start a fix furniture business, a 

workshop is needed to accommodate work activities, with an 

area of about 1.5 acres (150 M2). The workshop can be 

completely covered by roof or only partially covered roof. 

Because the material (multiplex, glue, and HPL layers) that 

should not be exposed to rain water and excessive heat. At 

the beginning of the business, the workplace can be 

cultivated by renting unused workshops to save initial capital. 

In addition to that also to minimize the risk if in case the fix 

furniture business does not go according to plan, so the 

capital can be returned. 

2)  Tools/ Machines 

• Tables and Circular Machines. The cutting table is 

very important to get a straight cut and elbow. The cutting 

table is made of thick / multiplexed boards ± 20 mm with 

firm legs (from wood or iron frame). The cutting table is 

placed in a spacious position, because the circulation of the 

material is very high, to rotate and cut the whole multiplex 

width. The cutting table is equipped with a circular machine 

with sufficient rotary strength and blade size. 

 
 

Fig. 3   Tables and Circular Machines 

• Main Machines. Required engine machines include: 

Drilling Machine, Jigsaw Saw Machine, Hand grinding 

machine / also for cutting, Machine Router, Air Stapler 

Machine, Compressor. In addition to the main engine is also 

required additional tools such as ordinary meter gauges, 

pencils and markers, cuter blades, kapi/ tool to smear glue, 

ruler size and ruler elbow 

 
Fig. 4   Drilling, Jigsaw Saw, and Hand grinding machine  

 

 

 
 

Fig. 5   Router Machine, Air Stapler Machine, and Compressor  

 
The main machine also needs to be equipped with a 

replacement eye. The drilling machine's eye can be replaced 

with the tip of the screwdriver / for the screws, the grinding 

machine's eye can be replaced with the cut eye, as well as 

the eyes of the router machine and the jigsaw machine can 

be resized as needed. 

At the time of this study (2017), the price of the machine 

product by Makita was a circular machine Rp.2,650,000.00, 

drilling machine Rp.700,000.00 jigsaw machine 

Rp.910,000.00, hand grinding machine Rp.600,000.00, 

router machine Rp.1,800,000.00, air stapler machine Rp. 

650,000.00, electric compressor  machine Rp.1,800,000.00. 

3)  Materials and Finishing. There are several alternative 

materials and types of finishing that are usually used in the 

order 

Design 

Process 

Calculate 

pricing + 

bidding 

Client approval 
+ down 

payment ±30-
50% 

Production 

Process 

Delivery + 

installation 

on site 

Checking 

by client 

Payment 

(paid off) 
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production of fix furniture. Commonly used frame material 

is plywood / multiplex. Multiplex is the result of gluing / 

press of some plywood sheet with high pressure. Multiplex 

has several types of thickness, which determines the strength 

of the furniture fix. Multiplex thickness in the market varies, 

ranging from 3mm, 4mm, 9mm, and 18mm with the size of 

the standard sheet is 120cm x 240cm. 

  

Fig. 6   Multiplexand its  thickness 

As for the finishing is with layer HPL / high Pressure 

Laminated, sheet / decosheet, and melaminto. HPL / High 

Pressure Laminated is a finishing material consisting of three 

layers of overlay paper, pattern paper, and kraft paper 

impregnated with resin, then pressed with high pressure and 

temperature to form laminate sheet.  

   

Fig. 7   HPL (High Pressure Laminated) and Melaminto doff 

Melaminto is a plywood whose surface is covered by a 

mixture of polyester and melamine, which is then colored. 

The surface of melaminto is smooth and slippery but there 

are also doff colored melaminto. 

4)  Workers. Workers is a very important role, because 

the production of fix furniture will be entirely done by the 

workers. So the selection of a workers is very important and 

should be sure to get a workers who does have expertise in 

the field, to get a good work and quality standards. With 

good work will greatly save time and cost because it only 

once work and only once issued material. Unlike the bad 

work will be bothered for service costs and replace the 

materials that have been already used. In addition, a good 

workers will understand the time limit and can adjust the 

speed of work, so that the furniture can be completed 

according to the agreed target time. The workers is also 

invited to work when there is an order, or not to keep a 

permanent workers. This will greatly save the cost of a 

handyman. 

At the time of this study (in 2017) the cost of fix fixtures 

HPL finishing an average of Rp. 350,000.00 per meter1 or 

per square meter. 

5)  Transport. Having a car transport / pick up is very 

important. This car's capital is used to transport materials 

and shipments to the installation location. For the beginning 

of the business, the car can be obtained by renting. At the 

time of purchase of material done once shopping, so the 

store / supplier will directly send materials to the workshop 

by their car. So no pickup car is required. And at the time of 

delivery is by rent a pickup car which is now a pick up rental 

is very easy to get. So just pay only one time rent for one 

send. But if the business calculations are possible, can be 

attempted to buy a used/second-hand pick up car that is 

affordable. In addition to the convenience of transportation 

at the time of delivery (midnight / public holiday), as well as 

image and business promotion, can be sticked to the business 

logo. 

At the time of this study (2017), the cost of the rental pick 

up an average Rp.150,000.00 once way. While the price of a 

used/ second-hand pickup car with a enough condition of 

about Rp. 35,000,000.00. 

C. Business Analysis 

1)  Drawing Plan. Drawing the plan is necessary in the 

production of fix furniture to be presented to the client. Plan 

drawing, elevation and section drawing are required for 

calculations of material and price, as well as for understand 

and speed of workers in the work. The size of fix furniture in 

general already have ergonomic standards. What is required 

is the adjustment of these standards to the existing condition 

of the different sites. 

2)  Selling Price. In general, the average selling price of 

fix furniture is calculated in length x height based on square 

meter or meter1. If the height below one meter is calculated 

per meter1, but if the width or height of more than one meter 

then calculated per square meter. The selling price at the 

time of study (2017) is an average of Rp. 1,800,000.00 per 

square meter or per meter1. The price is for standard 

furniture, not including granite (top table). The price of 

granite installed per meter is Rp. 700,000.00 to Rp. 

1,000,000.00 depending on the type. 

 

Fig. 8   Floor Plan Design Kitchen Set 
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Fig. 9   Design Kitchen Set Upper Table 

 

Fig. 10  View 3Dimension Design Kitchen Set  

 

Fig. 11  Section & Ergonomics Design Kitchen Set  

 

Base on the drawing above, total length effective : 

Under    = (2.07m + 1.37m – 0.9m) x 1m1 = 2.54 

m 

Upper    = (2.07m + 1.15m + 1m) x 1,24m = 5.2 m 

TOTAL =  2.,54m + 5.2m = 7.74 m rounded to 8 

m 

3)  Cost Of Production. According to detailed 

calculations, can be displayed in tabular form: 

TABLE I 

COST PRODUCTION 

SELLING 

PRICE 
1,800,000 8 m 14,400,000 

  

   

MATERIAL 
PRICE 

(Rp) 
VOL.  

TOTAL 

(Rp) 

Multiplex 18 mm 260,000  3.06 lbr 795,257  

Multiplex 12 mm 195,000  8.97 lbr 1,749,313  

Melaminto doff 115,000  13.97 lbr 1,606,207  

HPL 135,000  3.45 lbr 465,234  

Edging HPL 5,000  36.60 M1 183,000  

Glue (1 box) 45,000  0.50 box 22,500  

Spoon hinges 20,000  12.00 ps 240,000  

Screw 110  150.00 biji 16,500  

Pull rail 40,000  2.00 set 80,000  

Glass + frame 500,000  1.00 ls 500,000  

transport 100,000  2.00 ls 200,000  

Voltage 200,000  1.00 ls 200,000  

Worker salary 350,000  8.00 m 2,800,000  

  

total  8,858,010  

Depreciation of 

material 
5%   442,900 

PRODUCTION COST   9,300,911 

NET PROFIT 

 

  5,099,089 

Profit Percentage 
  35.41% 

 

With an area of 8 m furniture, then the cost of production 

is Rp. 9,300,911.00. So the production cost per square meter 

is Rp. 9,300,911.00 divided by 8 m the result is 

Rp.1,162,613 per meter. 

4)  Business Profits.. With the size of fix furniture 8 

meters, the selling price to the cheapest client Rp. 

14,400,000.00. The production cost of the detailed volume 

calculation and the material price survey at some suppliers in 

Denpasar is Rp. 9,300,911.00. So it can be calculated net 

business profit is Rp. 5,099,089.00. Or if the profit 

percentage of 35.41% of the sale price. The percentage of 

profit is already large and feasible to continue to be 

developed. 

 

IV. CONCLUSIONS    

fix furniture Industry is one feasible business to 

be occupied at this time, because in addition to 
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attractive market opportunities, the capital 

required to start a business is also relatively small. 

The cheapest selling price in the market is 

Rp.1,800,000.00 per meter, while the cost of 

production is Rp. Rp. 1,162,613. So the profit is 

Rp. 637,378 per meter. Or the percentage of profit 

amounted to 35.41% of the sale price. Although 

the capital is small but the profits are already large  

and the business capital can keep spinning. 
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Abstract.The development of education world that increasingly rapidly demanding educational institutions to be more 

able to adjust to the development of science. Development of learning media is very popular today is based on the 

android-based learning media in accordance with the development era. At this time the material lathe simulator is still 

minimal in the world of education When compared to the cnc machine simulator. From that came an idea in the 

development of learning media using android application called Lathe Worker.Applications Lathe Worker is an android 

based application that implements the lathe simulation. The purpose of this research is to know the feasibility of 

Android-based lathe worker game developed as a learning media on machining lathe material, developing material of 

lathe that is more interesting, fun and easy to understand through mobile device, and show student learning result from 

applying lathe worker application. This type of research uses a development model adapted from Plomp. This research 

was conducted at SMK KAL 1 Surabaya in class XI TPm. The feasibility of this lathe-based Android worker game is 

seen from aspects of validity, practicality, and effectiveness. The results obtained show that the application developed 

lathe worker feasible, evidenced by content percentage validation data of 91.14%; Construct validation of 92.12%; 

Observation of student activity with percentage of student activity which included in good and very good category; The 

practicality of the lathe worker game based on a student response questionnaire with an average percentage of 94%; And 

the effectiveness gained from learning outcomes based on an average gain score of 0.7 with high category. 

Keywords: Games lathe worker, development of learning media, machining lathe. 
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A. INTRODUCTION 

 Education plays an important role in 

a country because education is a vehicle to 

improve and develop the quality of human 

resources. In addition, in the Law of the 

Republic of Indonesia number 20 of 2003 on 

the National Education System stated that 

education is a conscious and planned effort to 

create an atmosphere of learning and learning 

process so that learners are actively 

developing their potential to have spiritual 

spiritual strength, self-control, personality, 

Intelligence, noble character, as well as the 

necessary skills of himself, society, nation, 

and country.In the current global era, in 

addition to the views of the field of education, 

the progress of a nation can also be reviewed 

from the use and development of Science and 

Technology (Science and Technology) . 

The rapid development of this technology 

can be utilized to improve the quality of 

education in accordance with one of the 

contents of the Competency Standards 

Graduates, Such as the use of Android or 

mobile phones in the learning process. The 

development of technology is so fast, of 

course, have a positive or negative impact. For 

example the use of mobile phones that have 

simulation application applications. Currently 

a lot of school-age children are addicted to 

playing games. This will result in their 

learning activities disrupted and cause them 

difficulties in learning. In order for this 

negative impact can be minimized, it is 

necessary to develop an educational game that 

we can call edugame. With the edugame game 

that originally only entertainment can be a fun 

learning media. ApplicationLathe Worker is 

an application created on the android system 

in the Play Store that is tailored to the purpose 

of learning lathe. ApplicationLathe Worker 

itself is a simulation application of creative 

thinking in operating the lathe and produce 

workpieces through android gadgets. This 

simulation application is a popular simulation 

released by developers from Slovenia, and 

there are about 100 thousand downloaders 

worldwide since it was launched in October 

2010. In the Lathe Worker simulation 

application there is a workpiece mounted on 

the lathe and there is a certain pattern pattern 

sculpture. The player must think of a product 

design drawing so that the workpiece can be 

formed according to our wishes by observing 

the type of chisel eye used and the cutting 

depth. Various kinds of sculptures with the 

movement of the engine that we controlled by 

navigation or manual is a challenge for players 

to form work objects well. 

Latheing is one of the subjects contained in 

Vocational High School.Pada SMK lesson 

lesson is a compulsory subject in the field of 

machining majors. Lathe science is a part of 

the machining science that studies the process 

of lathe from the machining process to 

produce cylindrical machined parts 

(components) which are made using Machine 

Tool. Based on this background, it is 

necessary to research on "Application 

Development Simulation Lathe Worker Based 

Android as Learning Media on Machine 

Matter Material Class XI SMK KAL 1 

Surabaya".  

 

B. Problem Formulation 

Based on the background that has been 

described, the media are said to be worthy 

include include validity, practicality, and 

effectiveness. Then the problem will be 

described as follows: 

1. How is the validity of the Android Lathe 

Worker Simulation Application as a 

Learning Media on Machine Matter 

Material Class XI SMK KAL 1 Surabaya? 

2. How practical is the application of Android-

based Lathe Worker simulation as 

Learning Media on Machine Matter 

Material Class XI SMK KAL 1 Surabaya? 

3. How is the effectiveness of Android Lathe 

Worker simulation application as Learning 

Media on Machine Matter Material Class 

XI SMK KAL 1 Surabaya? 

 

B. Research Objectives 
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Based on the formulation of the above problem, 

the purpose of this study are as follows: 

1. Describe the validity of the Lathe Worker 

Android-based simulation application as a 

Learning Media on Machine Matter 

Material Class XI SMK KAL 1 Surabaya. 

2. Describe the practicality of Lathe Worker 

Android-based simulation application as 

Learning Media on Machine Matrix 

Material Class XI SMK KAL 1 Surabaya. 

3. Describe the effectiveness of Android Lathe 

Worker based simulation application as 

Learning Media on Machine Matter 

Material Class XI SMK KAL 1 Surabaya. 

C. Operational Definition of Variables, and 

Limitations of Problems 

1. Operational Definition of Variables 

To avoid mistakes in terms of terms, the 

authors feel the need to provide an operational 

definition of the use of several terms including: 

D. Instructional Media 

Learning media in the form of simulation 

applications is the use of simulation 

applications as a means of learning to establish 

the knowledge gained as well as a means to 

obtain feedback for students. 

B. Lathe Worker Android simulation 

application media The Lathe Worker Android-

based simulation application media is a 

simulation application that can be played 

using a mobile phone or mobile phone using 

the Android system. In this simulation 

application, players can practice drawing the 

design pattern of the workpiece as you wish 

with the menu available. 

C. Feasibility of Media Application simulation 

Lathe Worker simulation application is 

feasible to be used in the learning process if it 

meets the three criteria of Nieveen 

(Plomp&Nieeven, 2010) development result 

that is validity, practicality, and effectiveness 

1) Validity 

2) Practicality 

Practicality in this research, can be seen based 

on the result of user response sheet that is 

based on student appraisal which supported by 

observation of student activity during the use 

of simulation application as instructional 

media, covering: 

A) Clarity how to play Lathe Workers 

simulation application as a learning 

medium 

B) Language clarity in Catch the 

Erlenmeyer simulation application media 

C) Student interest in Lathe Workers 

simulation applications as learning 

media while learning and playing. 

3) Effectiveness 

In this study, the simulation application 

is said to be effective based on student 

learning outcomes. Student learning 

outcomes are said to be complete if the 

value of knowledge aspects ≥ 2.66 or 

achieve a minimum predicate B. 

D. Lathe Machining Material 

Material Lathe machining is one of the main 

subjects in the lathe subjects in the curriculum 2013 

taught in SMK KAL 1 Surabaya class XI semester 

gasal.Ketetasinya basic studied in this research is 

Basic competence 3.10 operate lathe according to 

rules SOP for workpiece work with type Sculptures. 

The basic competence examines how to operate the 

lathe for the work of the workpiece so that it 

matches the pattern design drawings. 

E. Limitation Problems 

This study, is limited as follows: 

A) The trial is limited to 15 people. 

B) Preparation of written test instruments only 

focused on the cognitive domain of students on 

learning 

material lathe Machining lathe 

C) This research is limited to the material of Class 

XI Lathe machining and done to the students of 



ISBN: 978-602-50037-2-1 

 

115 
 

class XI SMK KAL 1 Surabaya only in one class 

that is XITPM-A class. 

 

F. RESULTS AND DISCUSSION 

In this chapter will be described the results of 

research and discussion of development research 

entitled "Development of MediaPermainanLathe 

Worker Based Androids as Learning Media on 

Machine Matter Material Class XI SMK KAL 1 

Surabaya." 

1) Review and validation 

In the prototype phase generates a prototype of 

the driver it is reviewed by the reviewers of the 3 

Chemistry lecturers to know the lack of media 

that should be repaired or refine the game 

gamegame by providing a comment and 

comment. The data that are developed will result 

in a final prototype, whereas the media that are 

not developed in the future are revised. The 

scores obtained from the vector are presented in 

Table 4.1: 

 

Table4.1 Results Assessment of 

GamesbyValidators 

 
Information: 

V-1: Validator1, V-2: Validator2, V-3: Validator3 

 

2) Limited Trial 

The purpose of these limited trials is to find 

out how to fix the gameLathe Workers are 

ornamented but are done to 15 students. The 

topics are classified under the class XI TPM 

ASMK KAL 1 Surabay by using 

thebarsupupertest-posttestdesign. 

The result of a trial of a census of a partial 

quantitative cryptisation that shows the 

celebration of a game which is developed in 

the game of the Working Game in the learning 

process of the lathe machine machine. The 

following is shown in the results of a limited 

trial of the gameLathe Worker 

3) Results 

AccessResponsesSocialSandObservationActiv

itiesChild 

Questionnaires are among the alternatives of 

responses to the aims of which are aimed at 

knowing the water consensus against the 

games that are developed in the learning 

media.Increation provides to 15 people as 

soon as the sessions of the simulation 

application of the workflow with their answer 

or the answer to the question can be found in 

the responses. 

Table4.2Recapitulation Response students 

 
3) Student Learning Outcomes (Pretest and 

Posttest) 

Student learning outcomes can be known 

through pretest and posttest problems. Pretest 

and posttest questions will be given to 15 

students of SMK KAL 1 Surabaya. Pretest 

questions are made before students run the 

Lathe Worker game and posttest questions are 

performed after students run the Lathe Worker 

or at the end of the trial. Student learning 

result test data is presented in Table4.3. 

 

Table4.3 ResultsTesLearning Students 
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G. Conclusion 

Based on the analysis of research data can be 

concluded that the Application Lathe Worker 

Simulation developed feasible to be used as a 

medium of learning on material Lathe class XI 

machining with 

details as follows:  

1. The lathe worker application based on 

Android developed apparatus is said to be 

valid as a learning media on the lathe 

machining material which is shown from the 

average percentage of content validation 

result of 91.14% and construct validation 

with 92.12% with very good category. Thus 

the Lathe Worker Simulation Application 

based on Android on Machining lathe 

material can be said to be valid. 

2. Application of Android-based Lathe Worker 

Simulation developed can be said to be 

practical as a medium of learning on 

material Lathe machining is shown from the 

results of student responses to Lathe Work 

Application Simulation with the average 

percentage of student responses of 95.17% 

with very good category. Thus Lathe 

Worker Application Based on Andro can be 

said to be practical to be used as a medium 

of learning Materials machining lathe class 

XI SMK KAL 1 Surabaya. 

3. Lathe Worker Applications Android-based 

simulation developed can be said to be 

effective as a learning medium on the 

material Machining lathe indicated from 

student learning outcomes that have 

increased learning outcomes with an 

average gain score of 0.70 in the high 

category Based on these eligibility criteria, 

Then the Simulation Application developed 

that is Lathe Worker based 

Androiddikatakan worthy as a medium of 

learning on the material machining lathe 

class XI SMK KAL 1 Surabaya. 

 

H. Suggestions 

Some suggestions from researchers for further 

implementation and research: 

1. This research is only done until the stage of 

the limited trial, so that further research is 

needed to develop the application media of 

Simulation Lathe WorkerbasedAndroiddapat 

applied in the actual class. 

2. In a limited trial of Lathe Worker-based 

Android game takes about 60 minutes. For 

the first time using it in classroom learning, it 

is advisable to make preparations or briefings 

outside the lesson, so that the implementation 

time becomes more appropriate. 

  

 

BIBLIOGRAPHY 

Antunes, M; M. A. R. Pacheco, and M. 

Giovanela. 2012. Design and Implementation of 

an Educational Game for Teaching Chemistry in 

Higher Education. Journal of Chemical 

Education, 89 (4), 2-3 

Badru. 2009. Development of Educational Game 

Equipment at Early Childhood Education 

Institutions (Paud), (online), 

(http://badruzaman.staf.upi.edu/files/2011/12/mat

eri-media-paud-upi.pdf), Accessed on January 15, 

2016Baharudin &Wahyuni, Nur. 2007. Learning 

and Learning Theory.Yogjakarta: Ar-

RuzzMedia.Brensell& Hansen, C. B. S. 2010. 

Designing an Educational Game: Design 

Principles from a Holistic 

Perspective.International Journal of Learning, 17 

(10), 279-290 

Chang, Raymond. 2011.General Chemistry Sixth 

Edition. New York: Mc-Graw Hill 

Daryanto. 2011. Learning Media. Bandung: 

Prosperous Prosperity. 

Denok, Rachmawati. 2008. Educational 

Psychology. Surabaya: Unesa University Press 

Depdikbud. 2014. Copy of 



ISBN: 978-602-50037-2-1 

 

117 
 

AppendixPendendebudNumber 103 of 2014 

onPerbelajarPadaPendidikanDasardanPentPendidi

kan. Jakarta: Depdikbud. 

Fenrich, P. 1997. Practical Guideliness for 

Creating Instructional: Multimedia Applications. 

For Worth.New York: Harcourt College 

Publishers 

Hamalik, Oemar. 2009. Basics of Curriculum 

Development. Bandung: Teens Rosdakarya 

Hamid, Soleh. 2012. Edutainment Method. 

Jogjakarta: Diva Press. 

Haryani, Yuli. 2014. Improving Student Learning 

Motivation through the Game Quartet. Jakarta: A 

Quality Monitoring and Evaluation System. 

Gredler, M.E. 2004. Games and Simulations and 

Their Relationships to Learning. Review of 

Educational Research, 65 (3), 245-281 

 

 



ISBN: 978-602-50037-2-1 

118 

 

THE APPLICATION OF TECHNOLOGY IN SPORTS AND LONG-TERM ATHLETE DEVELOPMENT (LTAD) 

Toho Cholik Mutohir1, I Made Sriundy Mahardika2, Irmantara Subagyo3 

1,2,3  State University of Surabaya 

Abstract 

The world of sport is continually changing over the years, and the use of technology is just one 

of those areas that has made an impact on the development of sports in the modern world. This 

paper is an attempt to provide an overview of the concept of long term athletes development and 

how sport technology will benefit for sport development especially in long term athlete 

development (LTAD). The discription will be focused on the application of technology in sports 

including the development of participation, talent identification, training, sport infrastructure 

development, organization and management of competition, and officiating. 
 

Key words: sport technology, long-term athlete development, application of technology. 
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Introduction 

First of all, before reviewing the nature of the concept of long term athlete development (LTAD), 

it is necessary to clarify the definition of technology. There are several definitions from the 

dictionary (two of them that have been provided by Rosandich, 2000), that have been selected to 

illustrate the scope and impact of technology on the human race:  

 

(1) The application of science or a technical method to achieve an 

intended purpose. 

  
(2) Technology is the totality of the means employed to provide 

the objects necessary for human sustenance and comfort. 

While the first definition represents the narrow scope, the second is a broader one. The two 

definitions indicate that technology may be interpreted similarly as a means or method, but there 

is a lot of latitude when we start talking about how technology affects sport or even more 

narrowly, sports equipment (Rosandich, 2000). In general, sport technology is a man-made 

means developed to reach human interests or goals in a particular sport. Technology in sports is a 

technical means by which athletes attempt to improve their training and competitive 

surroundings in order to enhance their performance. It is the knowledge and application of using  

specialized equipment and the latest modern technologies to perform tasks more efficiently 

(www.ulster.ac.uk/sciencein society/technologyinsport.html). 

 In this paper  the term sport technology refers to the means or methods which can be used in the 

domain of sport for the purpose of achieving optimum performance both in terms of process and 

output. The application of sport technology in long term athlete development (LTAD) covers 

various areas which include: participation (sport for all), talent identification, training, research  

mailto:toho.dirjora@gmail.com
http://www.ulster.ac.uk/sciencein
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and development for achieving high performance, sport infrastructure development, organization 

and management of competition, and officiating. 

 

What is LTAD? 

LTAD is a key feature of a type of sport movement. It is a system representing a developmental 

pathway whereby athletes follow optimal training, competition, and recovery regiments from 

childhood through all phases of development.  

According to Istvan Balyi (2001) LTAD is not just another plan. It is a philosophy which 

represents a vehicle for change, cultural change in sport. LTAD identifies the current gaps in the 

sport system and provides guidelines for problem solving. It is a guide for planning for optimal 

performance for all stages of athlete development; and it is a framework for full sport system 

alignment and integration. It should be acknowledged that LTAD is designed based on 

empirical/practical coaching experiences and on scientific principles. It is also an optimal 

training, competition and recovery programming with relation to biological development and 

maturation. Moreover, it provides an equal opportunity for recreation and competition and it is 

characterized by being athlete centered, coach driven and by better administration, application of 

sport science and sponsor supports. 

 

The idea of LTAD was originated and developed by Istvan Balyi (2001), after he made a critical 

observation regarding the universal sport system gaps. He identified the sport system gaps as 

stated below. 

(1) Young athletes often receive over-competition and under-training which create damage 

for later development. Damage done between age 6-10 and 10-16 cannot be fully 

corrected (players/athletes will never reach genetic potential).General motor skills are not 

learned before age 11 for females and 12 for males. 

(2) Training is geared for "outcome" and not for "process" for the developmental athlete. 

(3) National Training or Sport Centres receiving mediocre athletes -regardless of money and 

expertise, cannot recover from the "damages" of earlier training. 

(4) Feeding systems –with Screening, Talent ID and Selection are lacking. 

 

Balyi (2001) believes that LTAD is a tool for all alignments of the sport system. It links physical 

education, recreation, and high performance sport. It also integrates the relevant parties involved 

in sport development including health, education, and sports institutions at both regional and 

national levels. The LTAD model, consisting of the FUNdamental, Training to Train, Training to 

Compete, and Training to Win stages has become the foundation for sport system in developed 

countries including Canada, USA, GB and Australia. It is the writers’ belief that it can be 

adapted and implemented in Indonesia as a Sport Map or Blueprint for sport development 

system, a system integration or building tool which encourages cooperation and integration 

among leaders and institutions in the national sport system. It needs to be fully understood that 

the goals of the national sport system cannot be fully realized unless national integration takes 

place. It is expected that by adopting the LTAD system the three key goals (physical literacy, 
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lifelong participation, and improved performance) would be achieved effectively. And it is the 

writers’  contention that the application of technology may enhance the performance of athletes 

especially during their training stages of LTAD programs. 

 

 

The Application of Technology in Sport 

Rosandich (2000) in his paper presented at the International Seminar for Sport and Social 

Inclusion, Sao Paulo, Brasil,  examined the application of technology to sports equipment. He 

attempted to provide an overview of how technology is changing the nature of sport, and 

discussed the application of technology in the world of sport: (1) sport specific application of 

technology most notably in the area of equipment; and (2) how today’s “technological 

revolution” can be applied to sport. This will be addressed in terms of how technology can 

impact broad based participation and promote social inclusion. Some relevant statements he 

made are briefly summarized below (adopted from Rosandich, 2000). 

• The application of technology in sport facility design has yielded real 

changes in terms of athlete use, spectator comfort and usable life span. 

• Equipment such as video replay which makes competition judging and 

compiling results more accurate. Technological applications such as 

photo-finish timing devices tied in with communication technology for 

in-stadium displays such as scoreboards and broadcasting make the 

events more enjoyable for the spectators. 

• Technological changes have resulted in facilities that are more cost 

efficient to operate. Among these advances are lighting options that 

extend the useable hours of facility operation or computerized HVAC 

controls that gain operating efficiency as well as increasing both athlete 

and spectator comfort. 

• Technological change frequently results in better building finishes that 

extend the life of the facility, better quality finishes are also less costly 

to maintain and provide a safer environment for the participants. Most 

relevant in this sense are finishes such as sports flooring and playing 

surfaces. 

• Technology has affected equipment design at all levels; from low level 

recreational activities to high level competitive sports. We've already 

seen that the application of technology to sports serves a role in creating 

whole new sports events. The use of technological tools such as 

Computer Assisted Design (CAD) can also play a role in the 

enhancement of sport equipment. A good and well known example of 

this, mostly  in sailing circles, is the story of how America³ won the 

1992 Americas Cup, which is probably the most highly regarded race 

among the oldest of sports. Through the application of technology (and 
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a large amount of money) a rookie skipper surprised the veterans and 

took the prize. 

 

 

 

• Equipment Equipment construction also benefits of the application of 

composite materials which reduces weight while yielding increased 

strength and extended life span. Composite materials can certainly be 

found in high level competitive equipment such as bikes, skis, racquets, 

and other types of gear such kayaks which are, almost by definition,  

targeted toward the elite competitor. 

•  But it is also important to note that advances in materials have made 

sport participation safer and have  penetrated down the sports hierarchy 

to the recreational user, items such as bike helmets for example. 

 

 

• And lastly, technology is also applied to personal sports gear such as 

clothing and shoes. A recent, albeit controversial example, is the full 

body suits used in swimming which streamline the competitor 

reducing times in a sport where winning or losing is determined by 

hundredths of a second.  

 

  

Unfortunately, the use of technology in enhancing sports facilities and 

equipment is generally an expensive proposition. Because of the 

expenses involved in these applications, the derived benefits tend to be 

limited to the upper end of the sports hierarchy at least initially. For 

example, because of costs, changes brought about in sport through the 

application of technology tend to be available first to elite level athletes 

and teams. By definition, elite level athletes and sports are exclusive 

and thus omit the broader base of participants further down the sports 

hierarchy (Rosandich, 2000). 

 

 Rosandich (2000) finally concluded that: 



ISBN: 978-602-50037-2-1 

122 

 

….. the application of IT to sports management has dramatically changed the way that we do 

business. Thinking through how we can use this kind of equipment and these tools greatly 

enhances outcomes. The bottom line is that these IT tools are rapidly becoming a necessity for 

the sports administrator at whatever level in the sports hierarchy they are working. They are a 

powerful force for social inclusion in sport and recreational activity and for the profession as a 

whole. 

 

 

Some Examples of the Application of Technology in Sports 

Assisting the Umpires /Referees  

Most professional sports in the United States have used instant replay and other high-tech aids 

for a while to help referees to make the right call. Gridiron has used video replay systems to 

check referees' calls for many years. Basketball referees use replay systems to make sure players 

are shooting within the time allotted by the shot clock. In international cricket, the third umpire  

seated off the ground with access to TV replays of certain situations (such as disputed catches 

and boundaries)  advises the central umpires. The umpires out on the field are in communication 

via wireless technology with the other umpires. The third umpire is also asked to adjudicate on 

run out decisions, which he makes without consultation with the two central umpires. One sport 

that has resisted the use of high-tech assistance is soccer/football. Replays could be used to 

assess off-side decisions, whether a ball passes over the goal line, and clarify penalty decisions. 

Hawk-Eye Technology 

Hawk-eye is the name of a computer and camera system which traces a ball's trajectory. It is 

being used in international cricket and tennis, and many other sports are also looking at making 

use of this technology. The system is also being trialed in soccer as part of the goal line 

assessment. The Premier League of Football in the UK has agreed to the introduction of goal-line 

sensors after being given approval by football's rule-makers. The system being developed by the 

UK company Hawk-Eye, would give a definitive decision on whether the ball had crossed the 

line. The Hawk Eye uses a camera taking 600 frames a second on the goal-line,  the information 

is analyzed by a computer and sent  to the referee's headset or to  a device on his wrist. 

Sport Specific  

Numerous sport technologies have been designed for different purposes in specific sports. 

• Tennis - it is now standard at the major tennis tournaments for a line review system to be 

in place, with players given power to review contentious line calls. It is powered by the 

Hawk-Eye ball tracking system. See more about Hawk Eye for Tennis 

http://www.topendsports.com/sport/cricket/equipment-hawkeye.htm
http://www.topendsports.com/sport/tennis/hawkeye.htm
http://www.topendsports.com/sport/tennis/hawkeye.htm
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• Soccer / Football - Soccer is looking at joining the 21st century, looking at various 

technologies for the goal line to determine if the pass passes over the line or not. See 

more about Football/Soccer Technology 

• Basketball - the NBA uses replay vision to review 'last touch' decisions in the final two 

minutes of games, and also to determine whether players release the ball before the shot 

clock expires. 

• Cricket - technology in cricket has been driven by advances in the TV coverage. Things 

that were once extra information provided by the TV networks are now being 

incorporated into the decision referral system (DRS), such as hawk-eye and hot spot, and 

maybe even the old favorite snicko. See more about Cricket Technology. 

• Aussie Rules Football – the umpire review system has also been implemented in AFL, 

with an off field umpire adjudicating on whether the ball passes over the line or is 

touched in certain circumstances , using video evidence via multiple camera angles. See 

more about Technology in AFL.  

• Rugby League - The NRL was an early implementer of using the video referee to help 

adjudicate questionable tries. 

There are numerous software packages that are designed for fitness and nutrition professionals to 

organize data and produce reports, ideal for visitors to this site. Here are a couple of packages that 

come recommended by Topend Sports. Other software programs that can be used for testing are: 

• Team Beep Test — the most versatile and useful software for conducting and recording 

results of the bleep / beep test, with results recorded directly onto your computer.  

• BodyByte — a universal standalone computer software program specially developed to 

comprehensively organize and manage all the information associated with nutrition, 

training and fitness. 

 According to Rosandich (2000): Equipment such as video replay which makes competition 

judging and compiling results more accurate. Technological applications such as photo-finish 

timing devices tied in with communications technology for in-stadium displays such as 

scoreboards and broadcasting to make the events more enjoyable for the spectators.Technological 

changes have resulted in facilities that are more cost efficient to operate. Among these advances 

are lighting options that extends the useable hours of a facility’s operation or computerized HVAC 

controls that gain operating efficiency as well as increasing both athlete and spectator comfort. 

Technological change frequently results in better building finishes that extend the life of the 

facility, are safer for the participants and are less costly to maintain. Most notable in this area are 

finishes such as sports flooring and playing surfaces. The application of technology in sport 

facility design has yielded real changes in terms of athlete use, spectator comfort and usable life 

span. 

 Sport technology has often been being used in the long term athlete development programs. These 

include various technologies as follows: high speed internet (video transmission), secure website 

(sport specific for athletes, coaches and service providers), anywhere and anytime access, micro 

technologies –real time analysis, movement and strategy analysis and the use of GPS, statistical 

tools linked to video technologies.  Software programs specifically developed for talent 

http://www.topendsports.com/sport/soccer/technology.htm
http://www.topendsports.com/sport/cricket/technology.htm
http://www.topendsports.com/sport/afl/technology.htm
http://www.topendsports.com/software.htm
http://www.topendsports.com/testing/team-beeptest/index.htm
http://www.topendsports.com/bodybyte/index.htm
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identification and development in an Indonesian setting, e.g. used in volley ball and rowing. 

Various sport technologies for enhancing sport performance e.g. equipment, sport gear, sport 

infrastructures. Video and high speed camera for providing feedback to improve the quality of 

training and coaching, as well as video conference for coach education.  

 

 

 

Technology, Research and Development in Sport 

The Australian Government has decided that innovation, research, science and technology will 

become the pathway to the success of the Australian sport. They believe that innovation, 

research, science and technology in particular will continue to be drivers of Australian sporting 

excellence in the coming decades. The AIS has long recognized the need to conduct applied 

research in an endeavor to understand the mechanisms that lead to improved performances in 

athletes. The relationship forged within the daily training environment at the AIS between 

athlete, coach and the scientific team provides information that drives the research directions. 

The daily training environment becomes a ‘working laboratory’ where ideas for improvement 

can be scientifically tested and new training methods can be validated against performance 

measures. 

AIS Performance Research  as a center focuses its activity to coordinate and to connect research 

and development to the daily training environment. It enables research through various funding 

mechanisms, that are all aimed at producing practical outcomes for athletes and coaches. The 

emphasis on ‘improved performance’ is the key driver to research and development at the AIS. 

To improve its capacity for research and development, the AIS cannot work alone. The AIS has 

embarked on a program of strategic  partnerships to increase the capabilities of the AIS to 

generate research and development in areas not traditionally found in the sports sciences. Indeed, 

there is a global acknowledgement that the definition of ‘sport science’ has changed from being a 

discrete set of disciplines associated with athlete preparation, to any science that can be applied 

to a sporting context (www.ausport.gov.au/ais/innovation).  

The Sport Technology Institute at the University of Loughborough in GB has the Project 

ESPRIT (Performance Research in Training). The project team comprises of a number of 

academics, institutional and industrial partners, as well as sport governing bodies, who are 

working together to support the Team GB’s quest for gold medals in future World 

Championships. The Sport Technology Institute focuses its effort to generate innovative training 

solutions and equipment designs to secure competitive advantages for athletes. The team 

identified  four key research themes to be developed, ie. (1) Generalised Body Sensor Networks, 
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(2) Optimised Sensor Design of sport and Embodiment; (3) Learning, Data Modeling and 

Performance Optimisation; (4) Device and Technology Innovation (sti.lboro.ac.uk). 

In Indonesia, the awareness of the need of sport technology to improve athletes’ performance has 

long been recognized. However, the application of sport technology has not been progressing as 

satisfactorily as expected. This is is caused  by various factors: (1) the national policy and 

guidelines of sport technology have not yet been included in PUNAS RISTEK from Dewan Riset 

National; (2) The PPITKON of the Ministry of Youth and Sports (MYS) has limited resources to 

implement its duties when it comes to coordinate and facilitate the development of sport 

technology. Meanwhile, the research and development of sport technology activities provided by 

MYS are also quite limited due to limited funds availability; (3) the number of researchers and 

experts in the area of sport sciences is quite limited in terms of quantity and quality; (4) a 

research network linking the sport studies centers especially in higher education institutions has 

not been developed yet; (5) The gap between the academics and practitioners is still persistent; 

(6) the laboratories condition for carrying out research and development to produce sport 

technology is unsatisfactory; and (7) the allocation of funds to support the development of sport 

technology is insufficient (Mutohir, 2002). 

Efforts have been made to carry out research and development of sport through sport centers in 

higher education institutions. For example, in 1997 with the help of the Australian Institute of 

Sport, IKIP Surabaya (Unesa) conducted a pilot project to develop learning packages and text 

books on physical education by the use of sport modification approach (Mutohir, 2002). The 

development of simple and modified sport equipment accompanied by software programs (CD) 

was initiated  by The Directorate General of Sport, and developed in collaboration with the 

University Pendidikan Indonesia (UPI). This project has been successfully piloted and 

implemented in selected schools in several provinces. A similar project was administered by the 

the Directorate General of Sport in collaboration with higher education (UNY) to develop 

modified equipment used for athletics for kids. These projects were initially developed in attempt 

to improve the quality of physical education. Having the quality of PE, it is anticipated that 

students participation in physical activities will improve and will create a foundation for the 

development of active life styles. A pilot project was initiated and developed by FPOK IKIP 

Surabaya in 1997 to develop the battery test as a model for talent identification in sport. The test 

was adapted from Aussie Sport Model (Mutohir, 1997). This battery test is often used by PE 

teacher and students at FIK at Unesa as part of their academic activities.  Research activities 

carried out by the Office of the Deputy Ministry of Sport Performance, especially in the Division 

of Sport Science Technology,  produced appropriate sport technologies used for various 

purposes, including training aids, measurement and evaluation, sport performance enhancement.  

Recently, some of postgraduate students of UNESA developed models for talent identification 

for specific sport. For example, Nining Kusnanik (2012) has developed a model talent 

identification for Volley Ball. She developed indicators consisting of physiological, 
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anthropometrical, and biomotorical by using a software program. In a similar fashion Nurcholis 

developed a model for talent identification for rowing based upon physiological, 

anthropometrical, biomotorical, and psychological accompanied with software package. 

It is the writers’ believe that research and development should be continually carried out to 

produce the necessary technology to advance sport especially in the framework of long term 

athlete development program. The research agenda which provides a road map for developing 

sport technology should be generated as guidelines for researchers. Mutohir (2002) provided a 

scheme depicting the domain of the development of technology which can be used as a general 

framework (see figure 1). It can be viewed that the area to be studied and developed may be 

categorized into five domains: (1) design of system of training; (2) technological development 

(hardware and software); (3) technological application or utilization; (4) organization, 

management, and education; (5) testing, measurement and evaluation. The methods of the 

innovation of sport technology may be carried out either through research and development or 

transfer of technology. 
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Figure 1: The domain of sport technology (cf. Mutohir, 2002:227) 

In conclusion, sport technology has changed very rapidly to adapt to the need of sport 

development, especially athletes development. A high performance program is one of the areas 

where the need of sport technology is emphasized. Institutes of Sport Technology were 

established in most developed countries to carry out research and development for establishing 

sport technology. This is to be applied to support athletes and coaches to optimize their training 

regimes for achieving peak performances. In Indonesia, there is an awareness of the importance 

of sport technology for advancing sport development. However, the idea and initiation of the 

development of an Indonesian Sport Science Institute which is responsible for the development 

and application of sport technology has not been fulfilled up until the present time. Various 

factors hindering the development of sport technology have been identified, some of them are  

related to limited human and financial resources, and limited laboratory facilities to support the 

research and development in advancing sport technology. There is a need for higher education 

institutions to collaborate and to  work together with stakeholders to establish sport centers for 

the development of sport technology to be implemented in LTAD in order to advance sport 

performance in Indonesia. 
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ABSTARCT 

 
Energyneedsandconsumptionaroundtheworldareconstantly increasing,while theavailabilityofoil 

andgasespeciallyinIndonesiaisconstantlydecreasing.Itcausesrisingfuelprices. Therefore,to anticipate, 

alternativefuelisrequiredsinceitischeaperand environmentalfriendly.Thealternativefuels 

havebeendiscoveredsuchasbioethanol andbriquette.Bioethanolisproducedbyfermentinganorganic 

substance asaresourcecallednon– fossilenergyusingmicroorganism.While,Briquette iscomposedof 

charcoalaggregatesfromcoconutsshellandrice husks.ThisresearchaimstoexploreBioethanoland 

Briquetteasalternativefuels.Bioethanolwas madefromcacaopulp,respectively.Besides,briquettewas made 

fromcoconutshellandrice huskswithmolassesasanagglutinant and some pressure treatment. 

Bioethanolwasanalyzedbyusingbioethanolstovetoknowits timeusedforboilingwater.Briquettewas 

analyzedbyburningittoknowtheburningrate.Theresultshowsthatbothbioethanolandbriquettecan 

beusedas alternativefuels.Bioethanol fromcacaopulp(liquidwaste) withtheconcentrationof80%has 

theburning rateis that 8.1ml/minute.Besides,bioethanol abletoboil50ml waterupto100°Cfor1.967 

minute.While,theburning rateofbriquetteis 0.13gram/minute. 
 

 

Keywords :Bioethanol,Briquette, TheobromacacaoL., andburning rate. 
 

 

INTRODUCTION 

 
Energyneedsand consumption aroundtheworld areconstantlyincreasing, whiletheavailability 

ofoilandgasespecially inIndonesia isconstantlydecreasing.Forexample,the use offossilfuel suchas 

petroleumisveryhigh,but it isnotcorrelatedwithitsavailabilityinwhich,thepetroleumdeposit is 

limitedandwillbeexhaustedinthefuture[1].Therefore,alternativefuelisrequiredsinceitischeaperand 

environmentalfriendly.The alternative fuelshave beendiscovered suchasbioethanolandbriquette. 

Bioethanolisproducedbyfermentingprocesswithorganiccompoundasaresource callednon-fossil 

energy[2].Ethanolfromnatureorbiologicalingredientknownasbioethanolismostlyusedthreematerials 

mailto:nurhatika023@yahoo.com
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suchasstarch,glucoses,andcelluloses.Whereas,briquetteisproducedfrombiomassbasedmaterialthat 

hascaloricvalue[3].Inabriquettingprocessrequireanagglutinanttoenhancethephysicalpropertiesof
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briquetteandincreasethecaloricvalue.Theagglutinantthat hasahighbindingpower ismolasses[4]. 

Bothbioethanolandbriquetteareenvironmentalfriendly,easy makingprocess,wastebasedingredients, 

andlowcost.Therefore,thisresearchaimstoexplorebioethanolandbriquetteasalternative fuelswith 

sometreatments andvariations inthemakingprocess. 
 

 

MATERIALANDMETHODS 

Material Preparation 

Coconutshell waste, ricehuskwaste, andsugarcanedrops wereselectedas ingredients tomake 

briquette.Thecoconut shellandricehusk wereburnedabout 5hoursuntilthe ingredientsturnedinto 

charcoal.The charcoalwascrushedandfilteredbyusingmesh size 100togetthe smoothpowder form. 

Thecharcoalofcoconutshellandricehuskwasmixedwithratio75:25,respectively.Themixedofcoconut 

shellandricehuskwasaddedwiththevariationofagglutinantconcentrationthat is60%molassesasan 

agglutinant.Besides,cacaopulpwasselectedasaningredient tomake bioethanol. Cacaopulpwas 

separatedfromitsseeds.Then,it wasincubatedinroomtemperaturetoget liquidfromthepulp.The liquid was 

filtered andsterilizedbyboilingupto100°C. 

 

Briquette andBioethanol MakingProcess 

 
Briquettingprocessisthatthemixedofcoconut shellandricehuskthat havebeenaddedwith 

molassesasan agglutinant wasshaped withadiameterof5cmbyusingpress toolwithpressureof20kg 

/m2.While,bioethanol makingprocess is thatthe liquidfromcacaopulpwasaddedwithurea,NPK,and 

Saccharomycescerevisiae,mixed,placedinacontainer,andincubatedinroomtemperature for5days. Then, 

itwas distillatedtogetethanol. 

 

Briquette andBioethanolTesting 

 
Thebriquettetestingisthatmoisturecontent,ashcontent,burningrate,andheatvalue.Moisture 

contentwas detectedbymeasuringthefirstandthelastweight ofbriquetteaftertreatment (briquette was 

incubatedin110°Cforanhour).Then,measure themoisture contentbyusingthis formula[5]. 

 
Moisturecontent=FirstWeight– Last Weightx100% 

FirstWeight 
 

 

The ashcontentwasdetectedbymeasuringthefirstandthelastweightofbriquetteaftertreatment 

(briquettewasburnedinthe furnacewith600°C for5hours).Then,measure themoisture content by usingthis 

formula[5]. 

 
Ash content=First Weightx100% 

LastWeight
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Theheat valueandburningratewere indicatedbymeasuringtheneededtimeuntilthewaterwasboil. 

Briquettewasplacedinaporcelaindish.Itsweight wasmeasuredbefore.40mlofwaterispreparedin 

thebeakerglassandplaced aboveofthebriquette.Thebriquettewasburned toboilthewater.Thetime 

toboilthewaterwas calculated.Afterthewaterwasboiled, thebriquetteweight wasmeasured.Below, 

theformulatocalculatetheburningrate[5]. 

 
HeatValue(cal/gram)=(Mwatervaporx Hf)+mwaterx CpwaterxΔTwater 

MassaBriquette 
 

 

Hf:Latentcalor(225kJ/kg) 

M:Massa(gram) 

Cp: WaterHeat Capacity(41662kJ/Kg°C) 

∆Twater: watertemperaturebeforeboiled- watertemperature afterboiled 
 

BurningRate= irst  weight – Last  weight (gr) 

Time(minute)
 
 

 

Thebioethanoltestingisthatethanolconcentrationtest,bioethanoltestasafuel,andtheneededtime to 

boilwater. Theethanolconcentrationwasdetectedbyusingalcoholmeter.The,bioethanoltestasa 

fuelwasdetectedbyusingbioethanolstove.25mlbioethanolwasplacedinto bioethanolstove.Then, 

turnonthestove.Thetimeuntilthe firegoesoutwascalculated.While,thetest isusedtoknowthe neededtime 

untilwaterwasboiledupto100°C.50mlwaterwasboiledwith25mlbioethanolfuel.The timewas calculated 
 

 

RESULTANDDISCUSSION 

Briquetteasafuel 

Moisturecontentisoneofthefactorsthataffectthequalityofbriquettes.Lowwatercontent 

producesahighcalorificvalueresulting inacombustiblebriquette[6].Theresultshowthatthemoisture 

contentofbriquetteis4.95%.Itisduetothepressureinbriquettingprocess.Briquettewithapressure 

of25kg/m2haslowmoisturecontent.Thehigherpressure,thewaterthatisonthebriquettewaswasted. 

While,the ashcontentofthebriquette is48.3%.Accordingto[7],theashescontainedinasolidfuelare 

mineralsthat cannot beburnedandleft behindafterreactionandcombustionprocesseswasover.Ash 

decreasethequalityofsolidfuelbecause itcandecreasethecalorificvalue[8].Then,theheat valueof 

briquetteis973350cal/gram.Thehigherthe calorificvalueproducedbybriquette fuel,thebetterthe 

qualityofbriquette[6]. 

Theburningrateisthe reduced weight perminute duringcombustion.Thegreatertherateof 

combustion, theshorterthebriquette willbe[6].Briquettesweresaidtobegoodifit hasa lowburn rate. 

Theresult showthattheburningrateofbriquette is0.13gram/minute.It isduetothecompositionof 

briquette.Themorecoconutshells,thebriquetteburningrateislow.Coconutshellscontainmorecarbon,
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sotheburningprocessislongerthanricehusk,whichhaslowercarboncontentthancoconut shell[7].In 

thepreviousstudy showedthatthebest compositionofbriquetteisifthequantityof coconut shellis 

morethanrice husk.Theagglutinantconcentrationalsohaseffecttotheburningrate.  Themore 

agglutinantconcentrationisadded,theslowertheburnrate.Itisduetothehigh-watercontentcontained 

intheagglutinant.Inaddition,reducedair cavitiesinbriquetteswithhigher densitytherebyslowingthe 

rateofcombustionitisduetothe presenceofagglutinant[9].Besides,givinghighpressure makethe briquette 

structuremore tightlyso that slowing theprocess ofburningrate[10]. 
 

 

Bioethanolasa fuel 

 
Basedontheethanolconcentrationtest,showedthat cacaopulpabletoproduce83%ethanol 

fromthedistillationprocess.Thisisinaccordancewiththestatement[11]  thatinordertoincreasethe 

purityoffermentationbioethanol,it must gothroughadistillationprocess.Thealcoholconcentrationin 

theliquidshowsthecomparisonwithwater.Thehighertheethanolconcentration,theless watercontent 
[12].While,therearetworepetitionstoknowtheburning rateofbioethanol.Theresultshowthat25mlof 

bioethanolexhaustedfor3.1minutes.Itmeansthattheburningrateis8.1ml/minute.It isduetothe 

purityofethanol.TheHighestconcentrationofethanolismoreefficientthanlowconcentrationofethanol 

becausehighconcentrationofethanoldoes notcontainmanycomponentsotherthanethanol.Whilethe low 

concentrationofethanolisburnedfasterbecauseitcontainsmanyothercomponentsthanethanol. 

Inthepreviousstudyalso showedthat 83%ethanolhaslowerburningratethan80%and70%ethanol. 

Besides,theneededtimetoboil50ml wateris 1.967minute. 
 

 

CONCLUSSION 

 
Basedonthebriquetteandbioethanoltesting asafuel, itcanbeconcludedthatbriquetteand 

bioethanolcanbeusedasalternativefuelinthe future withtheburningrate isthat 0.13gram/minute 

and8.1ml/minute.Besides,bioethanol abletoboil50ml waterupto100°C for1.967minute. 
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ABSTRACT 

 

Based on World Health Organization (WHO)’s data released in 2008 through the Minister of Health of the 
Republic of Indonesia revealed that Indonesia was ranked fifth in the world of tuberculosis (TB) (WHO, 
2008). The usual solution to overcome TB disease is by using medicine. Consuming of the drugs has mild 
and severe effects to tuberculosis patients. The mild effects include nausea, vomiting, digestive tract 
disorders and others. While severe effects include hearing loss (deafness), severe allergies, anorexia, and 
peripheral neuritis. In addition, one of the effects that is still challenging is the resistance of tuberculosis 
patients to drugs that have been given. This research aims to show the alternative solution that is by using 
sap extract of bidurito inhibit the growth of Mycobacterium tuberculosis. Biduri (Calotropis gigantea) is a 
bush plant that belongs to weed plants that are considered to have no benefit. Based on the results of 
previous research, stated that biduri,s sap extract can be used as an antibacterial that can inhibit the 
growth of some pathogenic bacteria such as Bacillus megaterium, Bacillus subtilis, Sarcina lutea and 
others. The research aims to exploring sap of biduri as an antimicrobial for Mycobacterium tuberculosis 
causing TB disease. The sap of biduri was extracted by using distilled water and was dried by using freeze 
drying to get powder form. Then, the sap of biduri powder was dissolved in DMSO solvent (Dimethyl 
sulfoxide) so that it becomes 100 mg / ml soluble and it was made in some concentration from 10% to 
100%. Antimicrobial assay used in this research is in vitro by using drop technique into 7H9 medium and 
incubated for three days. After that, it was inoculated into medium 7H10 and incubated for 2 weeks at 
380C. Then, it was stained by using Ziehl Neelsen staining. The Ziehl Neelsen staining shows the growth of 
Mycobacterium tuberculosis indicated by presence of Mycobacterium tuberculosis and its size. The result 
show that sap of biduri can inhibit the growth of Mycobacterium tuberculosis on the 100% concentration 
sap of biduri. It was showed by the absence of Mycobacterium tuberculosis that able to growth in medium 
7H10 after antimicrobial assay. 

 
Keywords: Biduri (Calotropis gigantea), Mycobacterium tuberculosis, Ziehl Neelsen staining 

 

 
INTRODUCTION 

 

Based on World Health Organization (WHO)’s data released in 2008 through the Minister of 

Health of the Republic of Indonesia revealed that Indonesia was ranked fifth in the world of tuberculosis 

(TB) (WHO, 2008). In 2007, the tuberculosis patient in Indonesia reaches 528 thousand and became the

mailto:titi_rindi@yahoo.co.id


ISBN: 978-602-50037-2-1 

 

136 

 

top three in the world. The usual solution to overcome TB disease is by using medicine, for example of 

drugs used to treat the disease is INH (INH), Rifampicin, Ethambutol, Streptomycin, Pyrazinamide. Besides, 

in 2010, there is a treatment recommended by WHO is that Xpert MTB / RIF. Consuming of these drugs 

has mild and severe effects to tuberculosis patients. The mild side effects include nausea, vomiting, 

digestive tract disorders and others. While severe effects include hearing loss (deafness), severe allergies, 

anorexia, peripheral neuritis, and Consuming of these drugs has mild and severe effects to tuberculosis 

patients. The mild effects include nausea, vomiting, digestive tract disorders and others. While severe 

effects include hearing loss (deafness), severe allergies, anorexia, peripheral neuritis, and the resistance 

of tuberculosis patients to drugs that have been given. Currently, the TB patient is called MDRTB (Multi 

Drug Resistant TB) because the treatment should be done for 6  – 18 months [1]. Biduri (Calotropis 

gigantea) is a bush plant that belongs to weed plants that are considered to have no benefit. It can grow 

in arid regions [2]. Nowadays, there are a lot of research focusing on sap of biduri plant (Calotropis 

gigantea). [3] state that the extracts of Sap of biduri can be used as antibacterial that able to inhibit the 

growth of several pathogenic bacteria such as Bacillus megaterium, Bacillus subtilis, Sarcina lutea, Shigella 

sabonnei, Pseudomonas aeruginosa, Escherichia coli [4]. Besides, in the previous research show that sap 

extraction of biduri also has antibacterial activity that against gram positive bacteria such a Staphylococcus 

aureus, gram negative bacteria, and fungi [5][6]. So, this research aims to show the alternative solution that 

is by using sap extract of biduri to inhibit the growth of Mycobacterium tuberculosis. 
 

 

MATERIAL AND METHODS 

Sap Extraction 

Biduri plant with the high of 0.5 m or more was selected to get the sap in a large quantity. An 

incision was made on the part of biduri plant such as roots, stems, and leaves, especially on the apical that 

can remove out the sap up to 100 ml. Spiral incision around the body parts of the biduri plant was made 

to maximize the removing out of sap. The sap was dried in the oven at 42° C. Then, the dried sap was 

crushed by mortar and pestle [5]. Ten grams of sap was extracted with 100 mL of aquades for two days at 

room temperature. The extract was filtered by four layers of thin cloth. So, the extract became 

concentrated. Then extract was dried by freeze dryer and it became powder form. The obtained sap 

powder was dissolved in DMSO (Dimethyl sulfoxide) to obtain the sap concentration of 10%, 20%, 30%, 

40%, 50%, 60%, 70%, 80%, 90%, 100%. 
 

 

Mycobacterium tuberculosis Preparation 
 

Bacterial used is that Mycobacterium tuberculosis was obtained from Universitas Airlangga 

Surabaya. Pure culture of Mycobacterium tuberculosis was taken as much as 1 ose and inoculated in 10 

ml Lowenstein Jensen (LJ) media on M.Cartney tube. Then, it was incubated for 4 - 8 weeks at 37° C in the 

incubator. 
 

 

Antimicrobial Assay 
 

There are 10 concentrations used for antimicrobial assay is that 10%, 20%, 30%, 40%, 50%, 60%, 

70%, 80%, 90%, 100%. First, 2 mL of sap extract was inserted into a tube containing 4 mL of 7H9 bacterial
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medium. Second, 1 ose Mycobacterium tuberculosis was inserted into a tube containing medium 7H9 and 

sap extract. Third, the tube containing bacteria, 7H9 broth (Ammonium sulfate, L – Glutamic Acid, Sodium 

citrate, Pyridoxine, Biotin, Disodium phosphate, Ferric ammonium citrate, Magnesium sulfate, Calcium 

chloride, Zinc Sulfate, and Copper sulfate) and sap extract was mixed by vortex to homogeneous and 

incubated for a week. Suspension of bacteria, medium 7H9 broth, and sap extract which has been 

incubated for a week was inoculated to 7H10 agar (Ammonium sulfate, Monopotassium phosphate, 

Disodium Phosphate, L – Glutamic Acid, Sodium citrate, Magnesium sulfate, Sodium, Zinc Sulfate, Copper 

sulfate, Ferric ammonium citrate, Pyridoxine hydrochloride, Biotin, Malachite green, and agar) by drop 

method. The suspension from the tube was taken by micro pipette and poured onto a 7H10 agar in a petri 

dish. It was incubated 3 – 4 weeks. The incubated bacteria were taken and stained by Ziehl Neelsen 

staining.   The result of the staining was  seen by microscope to know the presence or absence of 

Mycobacterium tuberculosis. 
 

 

RESULT AND DISCUSSION 
 

In this study, we used sap of biduri to inhibit the growth of Mycobacterium tubercolasa. Sap of 

biduri was reported as antimicrobial for some bacteria such as Bacillus megaterium, Bacillus subtilis, 

Sarcina lutea, Shigella sabonnei, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus, 

Bacillus cereus, Micrococcus luteus, and Klebsella pneumonia [4]. The antibacterial activity significantly 

inhibits the growth of these bacteria. Besides, the sap of biduri was reported as an anti – candida such as 

Candida albicans, C. parapsilosis, C. tropicalis, and C. krusei [7].   Figure 1 shows the presence of 

Mycobacterium tuberculosis and Figure 2 shows the absence of Mycobacterium tuberculosis. 
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Figure 1. The presence of Mycobacterium tuberculosis (showed by the colored red cell) 
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Figure 2. The absence of Mycobacterium tuberculosis 
 

 

Mycobacterium tuberculosis was incubated on medium 7H9 and added with sap extract with the 

concentration of 100% as much as 5 repetitions. The result shows that Mycobacterium tuberculosis was 

not growth in the 7H9 medium which has been added by sap of biduri in the concentration of 100%. It 

was seen in the results of Ziehl Nelseen staining on Mycobacterium tuberculosis by 1000x magnification 

microscope. In which, there was no colored red cell indicating the growth of Mycobacterium tuberculosis. 

Besides, the effectiveness of the sap of biduri to inhibit the growth of Mycobacterium tuberculosis was 

known through the provision of sap extract with the  different concentration of 10% to 100%.  The 

concentration giving an inhibitory effect on the growth of Mycobacterium tuberculosis is the 

concentration of 100%. Sap extract of biduri able to inhibit the growth of Mycobacterium tuberculosis 

because it has active compound as antibacterial is that antraquinon, flavonoid, saponin, and tanin [8]. 

Antraquinon has quinon group that causes active protein to become inactive and lose its function [9]. 

Flavonoid has phenol group that able to denature protein and damage cell wall. It is due to its ability to 

bind to protein through hydrogen bonding that causes protein to be lysis [10]. Saponin able to bind to



ISBN: 978-602-50037-2-1 

 

139 

 

protein because it has amphipathic group that has hydrophilic and hydrophobic side. So, it can damage 

bacterial cell [11] [12]. Tanin also has phenol group that able to binding and precipitate protein [12]. Therefore, 

it is important to do the next research with appropriate extraction method to get the chemical compound 

of Biduri that plays as an antimicrobial. 
 

 

CONCLUSSION 
 

The sap of biduri plant effectively able to inhibit the growth of Mycobacterium tuberculosis in the 

sap concentration of 100%. 
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Abstract. Along with the development of science and technology, that the preparation of qualified personnel 

has always been a demand, including the preparation of vocational school graduate workforce. In accordance 

with Law Number 20 Year 2003 on National Education System, article 15 explains that the purpose of 

vocational education is to prepare learners to be ready to work in certain fields. Meanwhile, according to 

Government Regulation No. 19/2005, Article 26, the Graduate Competency Standards in the vocational 

secondary education unit aims to improve intelligence, knowledge, personality, and skills to live 

independently and follow further education in accordance with the vocational. The development of 

technology is very rapid, direct impact on the development of learning media at Vocational High School 

level. Therefore, Logic Panel based on Human Mechanic Interface, is a breakthrough in order to improve the 

efficiency and effectiveness of the learning process for subjects Programmeble Logic Controller in 

Vocational High School level. This study aims to find out the performance, and feasibility of Logic Panel 

learning media based on Human Mechanic Interface for subjects of Programmeble Logic Controller at 

Vocational High School level. Programmeble Logic Controller is a digital system that operates digitally and 

is designed for industrial use by using programmable memory, for internal storage of instructions and 

controlling machines or processes through digital or analog Input / Output modules. Meanwhile, Human 

Mechanic Interface is an interface or interface between human with the machine. Human Mechanic Interface 

is also a user interface and manufacturing control system. Human Mechanic Interface serves to indicate 

machine errors, machine status, facilitate the operator to start and stop the operation of production 

machinery. The study found that: (1) the performance of instructional media of Logic Panel based on Human 

Mechanic Interface is in accordance with the objective as subjects of Programmeble Logic Controller at 

Vocational High School level; And (2) overall, that the performance of Logic Panel learning media based on 

Human Mechanic Interface has been in accordance with the objective design as the subjects of 

Programmeble Logic Controller at Vocational High School level. Feasibility test for learning media Logic 

Panel, obtained result: (1) test to media content, by expert of instructional media, obtained very decent 

category with percentage equal to 89,58%; And (2) test of media construct, obtained very decent category 

with percentage equal to 87,08%. Keywords: Human Mechanic Interface, Electric Motor Installation 

Keywords:  Human Mechanic Interface, Electric Motor Installation 
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ABSTRACT. This research is motivated by Vocational High School (SMK) to be able to prepare learners to 

become competent and independent workers by prioritizing discipline skill in the field according to the department 

based on the Regulation of the Minister of Education and Culture of the Republic of Indonesia Number 54 Year 

2013 on Competency Standards of Education Graduates Basic and Medium 

 

From the above description can be formulated research problems as follows: 1) How to improve the quality of labor 

graduates SMK KAL-1 Surabaya; 2) What are the obstacles that hamper efforts to improve the quality of workforce 

of SMK KAL-1 Surabaya graduate; 3) How to overcome obstacles in improving the quality of labor graduates SMK 

KAL-1 Surabaya. 

 

This study aims to determine: 1) Efforts to improve the quality of labor graduates SMK KAL-1 Surabaya; 2) 

obstacles that hinder efforts to improve the quality of labor graduates SMK KAL-1 Surabaya; 3) Efforts to overcome 

obstacles in improving the quality of labor graduates SMK KAL-1 Surabaya 

 

This research is a qualitative research descriptive case study. The source of data comes from informants, 

observations and related documents. Data collection techniques used in the study are interviews, documentation, 

observation, and questionnaires. The sampling technique used in this research is purposive sampling. Data analysis 

techniques used are data analysis techniques consisting of data reduction, data display, and conclusions 

 

The results showed that 1) Efforts made by schools to improve the quality of labor graduates SMK KAL-1 Surabaya 

is through the procurement of guest teachers program from industry, competency competition as an arena to improve 

the quality of competitiveness with other schools, teaching factory program, Industry, program of mismatch and 

relevance of school curriculum with DU / DI; 2) Constraints faced by schools in an effort to improve the quality of 

labor graduates SMK KAL-1 Surabaya is the obstacle of the school consisting of inadequate infrastructure facilities, 

learning facilities, laboratories, teachers, and constraints from business partners / industries; 3) Efforts by schools to 

overcome these obstacles are to facilitate appropriate infrastructure for classroom and laboratory learning, improve 

the competence of teachers of educators by doing internships in the industry or bring in guest teachers from industry, 

cooperate with industries that suit the competence of majors in school 

 

The conclusion of this research is SMK KAL-1 Surabaya has made various efforts in improving the quality of the 

workforce of graduates of students. Schools are able to resolve some of the obstacles that arise in the 

implementation of the program, although there are still obstacles that still process finishing. 

 

Keywords: Quality of labor 
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I. INTRODUCTION 
This research is motivated that Vocational High 

School (SMK) should be able to prepare learners to 

become competent and independent workers with 

priority on skills skill in certain field according to the 

department based on the Regulation of the Minister of 

Education and Culture of the Republic of Indonesia 

Number 54 Year 2013 on Graduate Competency 

Standard Primary and Secondary Education. 

The phenomenon that occurs in the current SMK is 

supposed to Vocational High School produce ready-

made human resources in the industry. But in fact, 

SMK graduates so far still be one contributor to open 

unemployment. 

Based on the education status, the Central Bureau 

of Statistics (CBS) once reported the absorption of 

manpower until February 2017 is still dominated by 

low educated working population of junior high down 

as much as 75.21 million people or 60.39%. The 

absorption of high school graduates reaches 34.06 

million people. 

The Open Unemployment Rate (OUR) for the 

Vocational High School-educated group is the highest 

among other graduates, reaching 9.27 percent. These 

records are followed by Senior High School (7.03 

percent) and diploma I / II / II 6.35 percent. 

From the description above, this research takes the 

title of efforts to improve the quality of vocational high 

school graduates in Surabaya (case study in SMK KAL-

1 Surabaya). 

 

A. RESEARCH  of  QUESTION 

 From the above description can be formulated 

research problems as follows: 1) How to improve 

the quality of labor graduates SMK KAL-1 

Surabaya; 2) What are the obstacles that hamper 

efforts to improve the quality of workforce of SMK 

KAL-1 Surabaya graduate; 3) How to overcome 

obstacles in improving the quality of labor 

graduates SMK KAL-1 Surabaya. 
 

B. AIMS OF RESEARCH 

This study aims to determine: 1) Efforts to 

improve the quality of labor graduates SMK KAL-

1 Surabaya; 2) obstacles that hinder efforts to 

improve the quality of laborgraduates SMK KAL-1 

Surabaya; 3)Efforts to overcome obstacles in 

improving the quality of labor graduates SMK 

KAL-1 Surabaya. 

 

II. THEORITICAL of 

REVIEW 
A.  QUALITY 

 According to the term, the word quality 

means quality, that is a good level of bad 

things. According to Joseph Juran, quality is 

fitness for use, it means that a product or 

service should be in accordance with what is 

required or expected by the user. According to 

SoewarsoHardjosudarmo, that quality refers to 

subjective judgments rather than "buyers" this 

determination is determined by the "buyer" 

perception of products and services. From some 

opinions of figures above, it can be concluded 

that Quality includes efforts to meet customer 

expectations regarding products, services, 

people, processes and environment 

 

B. LABOR 

Labor is a resident who is in working age. 

According to Law no. 13 year 2003 Chapter I 

Article 1 paragraph 2 mentioned that the 

workforce is anyone who is able to do work to 

produce goods or services either to meet the 

needs of themselves or for the community 

While according to DR 

PayamanSiamanjuntak in his book 

"Introduction to Human Resource Economics" 

the workforce is a resident who is or is working, 

who are looking for work, and who carry out 

other activities such as school and take care of 

the household. Practically the notion of labor 

and not labor according to him is only 

distinguished by the age limit 

So what is meant by the workforce that is 

individuals who are looking for or have done 

work that produces goods or services that 

already meet the requirements or age limits set 

by the Law that aims to obtain results or wages 

for daily living needs. 

 

C. QUALITY OF MANPOWER 

Every company is always trying to make 

employees can excel in the form of providing 

maximum productivity. Quality of labor for a 

company is very important as a measure of 

success in running a business. 

Sukirno (2005: 6) viewed in terms of 

expertise and education, labor is divided into 

three groups, namely: 

1. Rough labor is unskilled labor or low 

education and lacks expertise in a job 

2. Skilled labor is a workforce that has 

the expertise of training or work experience 

3. An educated workforce is a highly 

skilled workforce and an expert in a 

particular field of knowledge 
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III. RESEARCH OF METHODOLOGY 
This research is a qualitative research 

descriptive case study. The source of data comes 

from informants, observations and related 

documents. Data collection techniques used in 

the study are interviews, documentation, 

observation, and questionnaires. The sampling 

technique used in this research is purposive 

sampling. Data analysis techniques used are data 

analysis techniques consisting of data reduction, 

mendisplay data, and draw conclusions. 

 

3.1Subject and Research ObjectThe subject of 

this study is a graduate of SMK KAL-1 

Surabaya, while the object of research is the 

quality of labor from graduates SMK KAL-1 

Surabaya. 

 

3.2Data collection techniques 

1. Observation 

According to Nasution (in Sugiyono, 

2010: 310) observation is the foundation of 

all science, scientists say that observation 

can be used to know facts about the world to 

be known. Through observation techniques, 

the data obtained will be more complete, 

sharp, and the meaning of the quality of 

labor graduates SMK KAL-1 Surabaya. In 

addition, observations in this study to help 

researchers create a research instrument 

grille, interview grille, and pre-research 

questionnairegrid 

2. Interview 

This research uses the technique of 

collecting data types of structured 

interviews, ie researchers already know with 

certainty about what information will be 

obtained to provide an overview of data in 

support of the research process. Therefore, 

when conducting an interview the researcher 

has prepared a research instrument in the 

form of questions that the alternative answer 

has been prepared. Interview on how the 

school effort in improving the quality of 

labor graduates from SMK, what are the 

constraints faced in improving the quality of 

SMK graduates, and how to mengetasi such 

obstacles 

3.Documentation 

According Mukhtar (2013: 101) states 

that the method of documentation is a 

technique that requires a set of tools or 

instruments that guide for the retrieval of 

document data. This is done in order to 

select which documents are deemed needed 

directly and which are not needed. 

Document data can be: photos, images, 

maps, graphics, structures, organizations, 

historical records, student data documents 

received by the industry 

3.3 Data analysis techniques 

Data analysis techniques used by 

researchers is data analysis techniques 

model Miles and Huberman. Researchers 

use data analysis techniques from Miles and 

Huberman (in sugiyono, 2010: 337) because 

the data analysis is done on data collection 

within a certain period. 

 

 

 

 

 

 

 

 

 

Diagram 3.1 Components in the Interactive Model 

data analysis 

 

Data collection is the data obtained 

from the field the number is quite a lot, it 

should be noted carefully and detailed, the 

longer the researchers in the field the 

amount of data will be more complex and 

complicated, so it needs to be done data 

reduction so that the data need to narrowed 

the desired data , The next step of data 

presentation is an organizing, pooling of 

information that enables inferences and 

actions, the final step of drawing 

conclusions and verification. From the 

beginning of data collection, the author 

began to search for the meaning of objects, 

record the regularity of explanations, 

possible configurations, causal and 

propositional. 

 

3.4 Framework for thinking 

A qualified workforce is a skilled 

workforce, has high productivity, and 

qualified in doing his job so that the quality 

of the product or service produced by the 

workforce is excellent. 

Various kinds of efforts undertaken by 

the school in improving the quality of its 

graduates to become a skilled workforce 

such as through the procurement of guest 

teachers program from industry, competence 

competition as an arena to improve the 

quality of competitiveness with other 

DATA COLLECTION DATA DISPLAY 

DATA REDUCTION CONCLUSION 
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schools, teaching factory program, Industrial 

Work Practice program Mismatch and 

relevance of school curriculum with DU / 

DI. The school side tried to find information 

from the industry input on the quality of 

labor from SMK graduates as input for the 

school to always try to keep the quality of 

vocational graduates into a ready-made 

workforce. The flowchart of thinking 

framework in this research is as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Thinking Framework 
 

IV. RESEARCH RESULT AND 

DISCUSSION 

 
The results showed that 1) Efforts made by 

schools to improve the quality of labor graduates 

SMK KAL-1 Surabaya is through the 

procurement of guest teachers program from 

industry, competency competition as an arena to 

improve the quality of competitiveness with 

other schools, teaching factory program, 

Industry, program of mismatch and relevance of 

school curriculum with DU / DI, The results of 

this study are in line withAct no 13 of 2013 

about Employment is all things related to the 

workforce; 2) Constraints faced by schools in an 

effort to improve the quality of labor graduates 

SMK KAL-1 Surabaya is the obstacle of the 

school consisting of inadequate infrastructure 

facilities, learning facilities, laboratories, 

teachers, and constraints from business partners / 

industries, The results of this study are in line 

with the results of research conducted by 

anitaervina (2012) through research on the 

quality of Indonesian workforce with the 

discussion and description of the quality of 

Indonesian workers can be hinted that labor of 

Indonesian workers still can not produce goods 

or services of high quality, Competitiveness is 

still low, and minimal will mastery or 

understanding of science and technology. And 

the average income of Indonesian workers is 

low. In addition to its low quality, the number of 

foreign investors in Indonesia can affect 

Indonesia's economic inhibition, because the 

result is more controlled by the owners of 

capital; 3) Efforts by schools to overcome these 

obstacles are to facilitate appropriate 

infrastructure for classroom and laboratory 

learning, improve the competence of teachers of 

educators by doing internships in the industry or 

bring in guest teachers from industry, cooperate 

with industries that suit the competence of 

majors in school. 

 

V. CONCLUSIONS AND  

SUGGESTIONS 
The conclusion of this research is SMK KAL-1 

Surabaya has made various efforts in improving the 

quality of the workforce of graduates of students. 

Schools are able to resolve some of the obstacles that 

arise in the implementation of the program, although 

there are still obstacles that still process finishing. 

Based on the results of research conducted by 

researchers, the researchers wanted to provide some 

suggestions that are expected to be useful in improving 

the quality of labor graduates from SMK as follows 1) 

Improving facilities facilities and infrastructure in the 

laboratory so that when students face the tool is used to 

use it; 2) Organizing guest teacher programs from 

industry as industry supervise to synchronize systems in 

industry with school curriculum; And 3) Hold a 

Teaching Factory program to familiarize learners in the 

work environment. 
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ABSTRACT 

  The objetive of this research is to know the technique of conducting POMOSDA 

(Pondok Modern Sumber Daya At-Taqwa) etawa goat farming, to engineer feed 

requirement become more efficient. The method used in this research using MRP 

method. By doing a quantitative approach, descriptive and associative type. It is said that 

the quantitative approach because the approach used in the proposed research, process, 

hypothesis, down to the field, data analysis and data conclusions up to the writing using 

aspects of measurement, calculation, formulas and certainty of numerical data. The 

results of this study concluded that the implementation of cultivation in Pomosdaetawa 

farming is done intensively in continuous goat and scheduling goat baths regularly. With 

an output value of 203 million and an input value of 139,101,375 is feasible to work on 

but by maximizing dairy products. POMOSDA etawa farming needs are more easily 

fulfilled with their own land. 

 

Keywords: Cultivation Implementation Analysis, MRP, Efficiency. 

 

I. PRELIMINARY 

Indonesia's livestock industry has always been in the public spotlight because it 

is still plagued by many problems that until now have not found its effective solution 

for the long term. Lack of livestock industry in Indonesia due to improper targets 

policies are felt when the festive season in which the prices of meat always experience 

A significant increase that not only harms the consumer but also harms the traders and 

also the butcher cattle. 

Since 1990 Indonesia has imported live cattle from Australia, which is growing 

in number and peaked in 2009 with the number of imported cattle up to 772,868 live 

cattle. The decline of the poultry industry in the poultry sector is also no less gloomy. 

Since the last few years more and more large companies are overpowering and turning 

off local chicken breeders for not being able to compete with companies that have 

much larger capital and resources. 

The never-ending import tap opened by the government is pressing the local 

breeder's opportunity to grow because with the import of livestock will certainly affect 
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the price of meat in the local market. With the availability of meat supply assisted by 

public government imports will be mitigated from the burden of uncontrolled meat 

prices. But at the same time, if the government relies only on livestock imports to meet 

the supply then it has the potential to turn off the livestock industry in Indonesia for 

several years Later not so stable. Even so, until now the livestock industry in 

Indonesia is also considered still not able to provide the supply of meat in order to 

meet the demand or demand of meat from the community. 

The breeders in this case in particular are often constrained by a high enough 

feed load. By searching for effective and effective method of feed control, it can be an 

alternative for Indonesian farmers to supply the national meat needs. 

 

II. FORMULATION OF THE PROBLEM 
Based on the description on the background, then the formulation of the problem is as follows: 

1. How is the implementation of cattle breeding techniques of etawa goats in Pomosda? 

2. Is the system of feeding requirement of goats etawa already effective and efficient? 

 

III. RESEARCH PURPOSES 

This writing has several purposes, among others, as follows: 

1. To know the implementation of cattle breeding techniques in Pomosda etawa goats. 

2. To analyze the planning of feed requirement of etawa feed in Pomosda. 

 

IV. BENEFITS 

This paper is expected to have benefits, among others: 

1. Provide an alternative for farmers in establishing policies related to feed inventory and 

planning. 

2. Research results can be used as a reference when farmers will take decisions before 

buying raw materials. 

 

V. RESEARCH METHODOLOGY 

This research uses quantitative approach, descriptive and associative type. It is said that 

the quantitative approach because the approach used in the proposed research, process, 

hypothesis, down to the field, data analysis and data conclusions up to the writing using 

aspects of measurement, calculation, formulas and certainty of numerical data. 

 

VI. LITERATURE REVIEW 

6.1. Production Management 

Production is a process whereby the transformation of inputs into outputs where 

the output of goods will experience additional benefits. Various goods circulating in the 

market is the result of transformation from raw materials into finished goods. The 

transformation activity is carried out in a production process that combines various 

factors of production such as raw materials, labor and other equipment (William, 2010). 

  According to Prawirosentono (2011), Production is defined as activities that can 

generate additional benefits or the creation of new benefits. It can consist of various 

kinds, such as the use of the form, the usefulness of time, the usefulness of the place and 



ISBN: 978-602-50037-2-1 

 

149 

 

the combination of the above mentioned benefits. Definition of production management 

is a series of activities defined as a decision-making related to the production process so 

that goods and services produced in accordance with the specification quantity, quality, 

and in the planned time with minimum cost. 

 

6.2. Forecasting Feed 

According to Armand Hakim Nasution (2003) Forecasting is the process to estimate 

some future needs that include the need in quantity, quality, time, and location required to 

meet the demand for goods or services. 

Labor and other equipment (William, 2010). 

The real definition of management is a set of activities (including planning and 

decision making, leadership, and control) directed at organizational resources (human, 

financial, physical, and information) in order to achieve organizational goals effectively 

and efficiently (Griffin , 2011). 

A manufacturer wishing to construct a particular product requires data on the 

number of products concerned from the market segment served, since the producer 

intends to produce in an amount appropriate to market demand. The problem is 

considered important because producing too low (under demand) will cause problems, 

namely loss to sell (opportunity cost) which means lost the opportunity to earn a profit. 

Conversely, if producing too much (over demand) can lead to difficulties in selling and 

will accumulate in the warehouse that will eventually happen what is called idle money 

or frozen money (frozen money). 

 

6.3. Feed Etawa Goat 

Feed ingredients are ingredients that can be eaten, ingested and used by animals. 

In general it can be said that feed ingredients are edible ingredients (Tilman et al, 2010). 

Feed is needed by goats to grow and multiply. Only the perfect feed is capable of 

developing the body's cell work. The perfect feed contains the completeness of protein, 

carbohydrates, fats, vitamins, and minerals (Sarwono, 2012). 

  Feed is animal feed in the form of dry and wet material. This foodstuff should be 

given to livestock as a basic necessity of life, in the presence of feed, the process of 

growth, reproduction and milk production will take place well. In general, the type of 

feed given to goat PE is actually only consisting of three types, namely coarse feed, 

reinforcing feed and supplement or substitute feed (Setiawan and tanius, 2008). 

 

A. Forage 

Forage is a rough-fibrous feed material that can come from grass and leaves. The 

need for hoating for goats is about 70% of the total feed. The grass that can be given 

to goats include wild grass (field grass), elephant grass, African elephant grass, king 

grass grass, grass setaria, and grass king elephant grass (crosses king grass seeds 

with elephant grass hawai) . While the leaves are very well added to forage because 

the protein content is very high coarse. Some types of leaves that can be given 

include corn leaves, kaliandra, turi, and lamtoro and (Setiawan and Tanius, 2010). 

 

B. Concentratet 
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Konsetrat is a food ingredient that has a low content of crude fiber and easily 

digested, contains starches, and high protein, so that the nutritional value contained 

in the concentrate is better than forage. Concentrates based on their physical, 

chemical, and usage properties can be classified into grades four and five. Class 

four is a concentrate source of energy while the fifth grade is a source of protein. 

The energy source concentrate is a feed material with a crude fiber content of less 

than 18% and crude protein less than 20%. Concentrated protein sources are feed 

ingredients containing less than 18% crude fiber and crude protein greater than 20% 

(Askari, 2012). 

 

VII.DISCUSSION 
Counting Actual Requests 

Calculation of feed requirement of etawapomosda goats by calculating the 

whole weight of goats. The ideal feed cost is 10% of body weight. While the 

number of goats that we studied in December 2016 as many as 43 head. The 

following is the weight data of etawa goat along with the feed requirement as 

of December 2016: 

 

Table 1. Fixed Cost of EtawaPomosda Goats Care 2016 

No Description Unit Total Cost (Rp) Economic 

Age 

(Year) 

Total Cost 

(Rp) 

Cost per 

43 Tails 

(Rp) 

1 Feed Kg 2004 - - 101.880.000 283.000 

2 Electric Rp 12 - - 18.600.000 150.000 

 Depreciation 

Equipment: 

Shovel 

Broom 

Hoe 

 

 

Piece 

Piece 

Piece 

 

 

2 

2 

1 

 

 

45.000 

30.000 

95.000 

 

 

4 

4 

4 

 

 

16.875 

11.250 

33.750 

 

 

281 

187 

562 

 Total Fixed Cost 139.101.375 434.030 

Source: Data processed Researcher 

The total fixed cost incurred by the Pomosdaetawa farm in a year is Rp.139.101 

or the average fixed cost incurred per 43 goats is Rp.434.030. 

The description of the variable costs incurred by the EtawaPomosda farm can be 

seen in table2 and 3. 

Table2.Feed Requirement of EtawaPomosdaDecember 2016 

NO HEAVY LIVE (Kg) FEED PACKAGE   

(Kg) 

1 37.21 3,721 

2 33.64 3,364 

3 44.89 4,489 

4 42.25 4,225 

5 43.56 4,356 



ISBN: 978-602-50037-2-1 

 

151 

 

6 40.96 4,096 

7 44.89 4,489 

8 40.96 4,096 

9 47.61 4,761 

10 44.89 4,489 

11 37.21 3,721 

12 33.64 3,364 

13 44.89 4,489 

14 42.25 4,225 

15 43.56 4,356 

16 40.96 4,096 

17 44.89 4,489 

18 33.64 3,364 

19 36 3,6 

20 37.21 3,721 

21 33.64 3,364 

22 47.61 4,761 

23 33.64 3,364 

24 40.96 4,096 

25 40.96 4,096 

26 44.89 4,489 

27 37.21 3,721 

28 37.21 3,721 

29 37.21 3,721 

30 33.64 3,364 

31 33.64 3,364 

32 37.21 3,721 

33 44.89 4,489 

34 39.69 3,969 

35 39.69 3,969 

36 40.96 4,096 

37 33.64 3,364 

38 38.44 3,844 

39 44.89 4,489 

40 33.64 3,364 

41 37.21 3,721 

42 39.69 3,969 

43 40.96 4,096 

 Total 167,063 

Source: Data processed Researcher 
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Total requirement of daily feed at EtawaPomosda farm weighing 167,063 kg. For 

the price of perkilogram we will discuss later.As for the needs of the goat / day = 3.8 Kg. 

This result is taken from the average value of 167 Kg divided by 43 goats. To meet the 

above feed requirements we need a feed formula like the table below. 
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Table3.Calculate feeding cost 

No Name Material Amount 

(kg) 

Price/kg Total 

(Rp) 

1 Bran 25 4000 100.000 

2 Coffee Leather 25 1500 37.500 

3 Dregs know 25 1500 37.500 

4 Soybean water 15 1500 22.500 

5 Dried kale 17 1500 25.500 

6 Kaliandra 10 1000 10.000 

7 King grass 10 1000 10.000 

8 Mix grass 10 1000 10.000 

9 Gamal leaves 10 1000 10.000 

10 Corn corn 10 1000 10.000 

11 Spinach 10 1000 10.000 

 Total   283.000 

Source: Data processed Researcher  

Then the total cost needed to make the feed for 1 day, from the above table is 

Rp.283,000.00 

 

VIII.Acceptance of Livestock EtawaPomosda 

Acceptance is the value of output received by Pomosdaetawa farm. 

Theacceptance obtained in time can be seen in table 5.  

Table5.Acceptance of Livestock EtawaPomosda 

No Description Unit Amount Total 

(Rp) 

Price (Rp) Revenue per 

43 head (Rp) 

1 Goat Milk Liter 3600 40.000 144.000.000 3.348.837 

2 Young Goat Head 7 1.000.000 7.000.000 23.255 

3 Goat Burls Sack 300 10.000 3.000.000 69.767 

4 Goat Parents 

Male 

Female 

 

Head 

Head 

 

7 

7 

 

4.000.000 

3.000.000 

 

28.000.000 

21.000.000 

 

651.165 

488.372 

 Total Revenue    203.000.000 4.581.396 

Source: Data processed Researcher  

Total revenue of breeding business etawaPomosda in a year of 

Rp.203.000.000 or receipts per tail for Rp.4.581.396 

 

IX.Constraints on EtawaPomosda Goat Beasts 

The obstacle faced by Pomosdaetawa farms is the lack of maximum milk production. 

So the output of farms in dairy products is still minimal. The effort made by breeders 

is to barter goats that are not productive in exchange with a goat ready for dairy. 
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Attend training conducted by livestock communities and to evaluate production 

planning. 

 

VII. CONCLUSIONS AND RECOMENDATION 

CONCLUSIONS 

1. Implementation of Pomosdaetawa cultivation technique is carried out 

intensively ie continuously stabbed kandwand regularly and schedule bathing 

goats. 

2. With an output value of 203,000,000 and an input value of 139,101,375 is 

feasible to work on but by maximizing dairy products. 

3. Livestock needs Pomosdaetawa more easily fulfilled with their own land. 

RECOMENDATION 

1. To increase the greater income required business design. Increase milk 

production to increase output. 

2. Farmers conduct training to maximize milk production. 
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Abstract: The purpose of this research is to know the effect of lead (Pb) toward total 
chlorophyll concentration and total stomata aperture on ornamental plant leaves. The 
research type used is descriptive explorative research. Subjects of ornamental plants used 
in this study were aloe vera (Sanseviera trifasciata sp), Puring (codiaeum variegatum) and 
yellow palm (Chrysalidocarpus lutecsens). Total stomata aperture was determined by 
preparing the preparation with replica method, while to know the total chlorophyll 
concentration of the plant determined using spectrophotometric method. Based on the 
result, it can be concluded that the ability to absorb lead (Pb is negatively correlated with 
total chlorophyll concentration (r = -0.145), and the ability to absorb lead (Pb) is positively 
correlated to total stomatal aperture (r = 0.355). 
 
Keywords: Lead Concentration (Pb), Total Chlorophyll Concentration, Total Aperture 
Stomata 
 
INTRDUCTION 

Air pollution is the presence of one or more contaminants in the atmosphere air 
outside, such as dust, foam, gas, fog, smoke or dust in a large quantity with various 
properties, to cause disturbances to the life of humans, plants or animals (Fardiaz, 2010). 
Several sources of air pollution in urban areas come from motorized and industrial 
combustion in the form of smoke that accumulates in the air, one of the impacts of lead 
accumulation (Pb) of air can be seen in children under 12 years coused a decrease of IQ 
residing in polluted areas. In addition, lead (Pb) can inhibit brain growth, decrease learning 
and reading ability, lack of hearing, stuttering, and violent tendencies. In adults, lead 
accumulation (Pb) can cause cardiovascular disease, high blood pressure, heart attack, lung 
damage, reproductive system disorders, miscarriage and even cancer. (Ghai et al., 2003; 
Lestari, 2005, Haro and Pujadas in Ebadi et al., 2005). 

The emission of vehicles absorbed by the leaves through the stomata will gradually 
cause damage such as reduced number of stomata, damage to guard cells, increased 
number of closed stomata, damage to leaf sheath conditions, inhibited photosynthesis rate, 
shrinking leaf area, decreased chlorophyll content and death on leaf, Stomatal density and 
high percentage of closure of stomata gap (Solihin, 2014 in Suhandiyah 2014). 

Other contributing factors include tree growth rate, distance to pollutant source, 
pollutant concentration, and duration of exposure to pollutants. Plants can be contaminated 
with heavy metals such as lead (Pb) through the absorption of roots from the soil or through 
leaf stomata from the air. The entry of lead particles (Pb) into the leaf tissue is strongly 
influenced by the size and number of stomata. 

The larger size and the greater number of stomata, the greater absorption of lead (Pb) 
in the leaves, similar empirical study climed by Gunarno (2014), stomata in plants with 
greater pollution levels in some areas will have the level of more damage stomata. This is 
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seen under a microscope where stomata damage can be a narrowing of the stomata gap, its 
blackened color due to metal contamination, so that the stomata can not perform its 
normal function. 

On the other hand, the results of NASA's research, that Sanseviera sp plant is able to 
absorb some harmful elements in the air such as lead (Pb) and carbon monoxide. Similar 
studies on Sanseveira are also reported to have absorption capacity to carbon monoxide, 
this is also supported by research conducted by Mirawati et.al., (2016) of three types of 
ornamental plants used (sanseveira trifasciata sp, codegyum variegatum and 
Chrysalidocarpus lutecsens) ornamental plants sanseveira trifasciata sp which is most 
effective to absorb lead (Pb) dyed by the enzyme pregnane glycoside capable of 
decomposing toxic substances into organic compounds, sugars, and amino acids that are 
not harmful to humans (Ratni and Aditia, 2010). Even 5 pieces of Sansevieria sp leaves are 
able to neutralize the contaminated room with a volume of 100 m3 caused by nicotine, CO2 
and AC (air conditioner). In the process of photosynthesis Sansevieria sp produces a gas that 
is beneficial to humans, namely oxygen. 

Thus the presence of some types of ornamental plants in densely packed areas can 
absorb dangerous pollutants such as lead (Pb). Based on research conducted by Supawoko 
and Feris (2007) from four types of cultivated plants namely puring (Codiaeum variegatum), 
headland, banyan and ketapang known that the curing plant (Codiaeum variegatum) has the 
best leaves to absorb lead element of 2.05 Mgr / liter. 

Based on thedescription above, the researcher is interested to conduct research on 
"The Effect of Lead (Pb) Toward Chlorophyll and Stomata Aperture on Ornamental Plant 
Leaves". This study purposedto find out how the ability of some ornamental plants in 
absorbing lead (Pb) in terms of total chlorophyll concentration and total stomata aperture. 
 
METHOD 

The type of research used in this research is descriptive explorative research, because 
this research is treated to manipulate the object of research accompanied by the control. 
The design of this study used Completely Randomized Design (RAL) with 9 treatments and 3 
repetitions. The ornamental plant samples used in this study were tongue-in-law 
(Sanseviera trifasciata sp), Puring (codiaeum variegatum) and yellow palm (Chrysalidocarpus 
lutecsens). 

The calculation of stomata aperture was determined by preparing the preparation 
with replica method, while to know the total amount of total croplofil of the plant 
determined using spectrophotometric method. 
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FINDING AND DISCUSSION 
A. Chlorophyll 

Spectrophotometer test obtained the average value of total chlorophyll presented in 
Figure 1 below: 

 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 1. The average number of total chlorophyll differences of some plant such 
as:aloevera (san), puring (pur) and yellow palm (pal) that exposed for 1 month (feb-maret). 
Plants placed on low traffic road (T1), medium traffic flow road (T2) and high traffic flow road 
(T3). 
 

Figure 1 above shows that the highest total chlorophyll is obtained in the yellow 
coconut (Chrysalidocarpus lutecsens) planted on a high-traffic road (palT3) with a total 
chlorophyll of 55.87 g / cm. And on the puring plant (codiaeum variegatum) placed on a 
road with low traffic (pur T1) has the lowest total chlorophyll of 16.22 gram/cm. 

The effect of plant type and site (level of traffic density) to total chlorophyll data was 
analyzed using anova test in SPSS 20 for windows program. Data analysis are presented in 
Table 1. 

 
Table 1. Anova test results of plant and place effect (level of traffic density) on total 
chlorophyll 

Source 
Type III Sum 
of Squares 

df 
Mean 

Square 
F Sig. 

Corrected Model 5096.814a 8 637.102 1.108 .403 

Intercept 35056.109 1 35056.109 60.992 .000 

Tanaman 1997.210 2 998.605 1.737 .204 

Tempat 2406.330 2 1203.165 2.093 .152 

tanaman * tempat 693.274 4 173.318 .302 .873 

Error 10345.773 18 574.765   
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Source 
Type III Sum 
of Squares 

df 
Mean 

Square 
F Sig. 

Total 50498.696 27    

Corrected Total 15442.587 26    

 
Based on Table 1 above can be climed that plant species have an effect on total 

chlorophyll with sig value (0.204) ˃ α (0.05). The other result is obtained that the place 
(traffic density) has no effect on total chlorophyll with sig value (0,152) ˃ α (0,05) and there 
is no effect between plant type and place (level of traffic density) to total chlorophyll with 
Value of sig (0,873) ˂ α (0,05). 

 
B. Total Aperture Stomata 

Based on the result of the test with the replica method, the total stomata aperture is 
presented in Figure 2. 

 
 
 
 
 
 
 
 
 
 

 
Figure 2. Total stomata aperture before and aftertreatment of some plant such as:aloevera 
(san), puring (pur) and yellow palm (pal), which is exposed for 1 month (feb-maret). Plants 
are placed on low traffic flow roads (T1), medium traffic roads (T2) and high traffic flow 
roads (T3). 

 
Figure 2 above shows that the lowest total stomatal aperture is obtained in the plant 

of the aloevera(Sanseviera trifasciata sp) which is 2.43 mm/field of viewand the highest 
aperture is observed on the curing plant 42.7 mm/field of view. As for the total stomata 
aperture after exposure to vehicle fumes was obtained puring plant (codiaeum variegatum) 
placed on the breeding place (purT1) of 34.57 mm/field of view and the lowest total 
stomatal aperture obtained in the plant aloevera (Sanseviera trifasciata sp) placed on low 
traffic flow roads (san T1) of 2.13 mm/field of view.Data on the interaction of plant species 
and place (traffic density) to the total stomata aperture analyzed using anova test in SPSS 20 
for windows program. The results of the analysis are presented in Table 2. 

 
Table 2. Anova test results of plant and place effect (level of traffic density) on total stomata 
aperture 

Source 
Type III Sum of 
Squares 

Df Mean Square F Sig. 
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Corrected Model 994925232.338a 8 124365654.042 7.393 .000 

Intercept 1125061702.902 1 1125061702.902 66.879 .000 

Tanaman 859059734.755 2 429529867.378 25.533 .000 

Tempat 29961345.407 2 14980672.704 .891 .428 

tanaman * tempat 105904152.175 4 26476038.044 1.574 .224 

Error 302801434.390 18 16822301.911   

Total 2422788369.629 27    

Corrected Total 1297726666.728 26    

 
Table 2 above shows that the type of plant has an effect on the total stomata 

aperture, with the sig value (0,000) <α (0.05). The exposure site (traffic density level) has no 
effect on the total stomata aperture with the sig value (0.428) ˃α (0.05), whereas the plant 
type and place was no interaction influence to the total stomata aperture with the sig value 
(0.224) ˃ Α (0.05). 
 
B. Lead Relation (Pb) and Chlorophyll 

The results of correlation test conducted with the program SPSS 20 for windows, 
obtained the results of the analysis presented in Table 3. 
Table 3. Lead Correlation test results (Pb) with Chlorophyll 

 Timbal klorofil 

Timbal 

Pearson Correlation 1 -.145 

Sig. (2-tailed)  .471 

N 27 27 

klorofil 

Pearson Correlation -.145 1 

Sig. (2-tailed) .471  

N 27 27 

 
Table 3 above shows that the ability to absorb lead (Pb) has a negative or negatively 

correlated relationship with the total chlorophyll value with the sig value (0.471) ˃ α (0.05). 
Based on correlation test result known correlation value between lead (Pb) with total 
chlorophyll is r = -0.145. This means that increased lead concentration (Pb) is not 
accompanied by a decrease in total chlorophyll. So it can be stated that the lead (Pb) does 
not affect to the total chlorophyll in plants of the aloevera (Sanseviera trifasciata sp), croton 
(Codiaeum variegatum), yellow palm (Chrysalidocarpus lutecsens) on low traffic flow roads, 
medium traffic roadsand high traffic flow roads. 
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Statistical analysis states that plant species and level of traffic density have no effect 
on the total concentration of chlorophyll concentrations before and after exposure (Table 
1). This is in line with research conducted by Siahaan et.al (2013) which found that there is 
no influence between heavy metals on the concentration of R. mucronata leaf chlorophyll 
(mangrove), it is suspected because of three things: first mangrove has a special physiology 
system that can Reducing, the ability to tolerate exposure to heavy metals, the heavy metal 
concentrations given for mangroves are still too small, thus not seriously affecting the 
concentration of chlorophyll. According to Puspita (2013) chlorophyll synthesis and 
chlorophylase activity (chlorophylase activity) will be exposed to heavy metal concentration 
exposure at higher levels. Higher concentrations of heavy metals may lower pigment levels 
because of lipid peroxides due to changes in membrane permeability and chloroplast 
ultrastructure. 

By Pearson correlation analysis using SPSS version 20.0 for windows stating that there 
is no influence between the ability of plants to absorb lead (Pb) by the number of total 
chlorophyll further the relationship between the ability to absorb the lead with a total 
amount of chlorophyll has a negative correlation (r = -0145) which means That the 
concentration of lead absorbed does not affect the total chlorophyll total in ornamental 
plant in the tongue-in-law, the puring ornamental plant and the yellow palm ornamental 
plant at the site of low, low to high traffic traffic. This is in line with Sotolom (2013) study 
which states that the intensity of traffic density is negatively correlated with chlorophyll 
content. According to the vehicle emissions testing conducted by the Center for 
Environment and Research (BLHP) NTB (2014) conducted in the city of Mataram, the 
concentration of lead in the air has not exceeded the level of the threshold of the lead 
content in the air is 2μ, it also became one of the causes The higher the lead concentration 
(Pb) in the plant is not followed by the decrease in the total chlorophyll concentration of the 
plant. According to the study Silva et al., (2012), which says that air pollution causes a 
decrease in chlorophyll-a and chlorophyll-b turf signal (Brachiaria decumbens) were 
contaminated showed levels of chlorophyll a, chlorophyll b, and total chlorophyll decreased 
in area Polluted heavy metals and decreased the amount of stomata and chlorophyll 
content. The decline was caused by pollutants damage the tissue polisade and sponges 
which is the tissue that contains a lot of chlorophyll-a and chlorophyll-b, chlorophyll as the 
green pigment that functions as an absorber of light in photosynthesis activity and takes 
place in the leaf mesophyll tissue may decrease the levels are in line with the increase in 
pollution air. 

In this study, leaf samples were taken to analyze the total chlorophyll of leaves that 
are at the tip, middle and leaf base either Aloe law (Sanseviera trifasciata sp), plant croton 
(Codiaeum variegatum) and palm plants yellow (Chrysalidocarpus lutecsens) were then 
crushed . From the spectrophotometer results obtained the highest total chlorophyll of 
55.87 grams / cm in the yellow palm and the lowest total chlorophyll on the puring plant of 
16.22 grams / cm. Factors affecting chlorophyll formation are light, N elements, Mg, Fe as 
formers and catalysts in chlorophyll sitesis (Sumenda et al., 2011). N and Mg nutrient 
elements are mobile nutrients in which elements can move through the phloem from the 
old leaves to the young leaves. The content of chlorophyll on the leaves is strongly 
influenced by the age of the leaves, where the old leaves will contain much more 
chlorophyll than the younger leaves (Bildwell, 2009). 

 
C. Lead (Pb) Effect Toward Aperture Stomata 
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The results of correlation test conducted with SPSS 20 for windows, obtained the 
results of the analysis presented in Table 4. 

 
 

Table 4. Lead Correlation test results (Pb) and Stage of Aperture Stomata 

 Timbal apertur 

Timbal 

Pearson Correlation 1 .355 

Sig. (2-tailed)  .069 

N 27 27 

Apertur 

Pearson Correlation .355 1 

Sig. (2-tailed) .069  

N 27 27 

 
Table 4 above shows that between the absorbance of lead (Pb) has no correlation with 

the stomata aperture area with the sig value (0.069) ˃ α (0.05). Based on correlation test 
results known correlation value between lead (Pb) with total stomata aperture is (r = 0.355). 
The correlation shows that lead (Pb) in the plant contributes 35.5% to the total stomata 
aperture and the rest is influenced by other factors, so it can be said that lead (Pb) does not 
significantly affect the stomata aperture in the sanseveira, puring and Palm in places with 
low, medium and high cross-current densities. 

The entry of pollutants into the leaves occurs during the day when the leaves release 
moisture and take CO2 along with other gases including the leafy pollutants through the 
stomata. Based on his studies, the size of the open stomata for CO2, O2 and water exchange 
has a length of 10μm and a width of 2-7μm after the pollutant enters, then spreads into the 
intercellular spaces and is absorbed by the surface of the palisade or parenchymal cell wall 
(Dewi, 2012). For this reason, in this study observed the concentration of lead (Pb) absorbed 
and its effect on the total aperture of plant stomata and vice versa. 

Statistical analysis of total difference of stomatal aperture before and after exposure 
using anova test in SPSS 20 for windows program, stated that the type of plants affect the 
ability of plants to absorb lead. Stomata are present in almost all the lower surface parts 
consisting of a hole (porus) surrounded by 2 closing cells. The main function of stomata is as 
a place of gas absorption required by plants to carry out the process of photosynthesis. 
However, stomata is also the site for the absorption of pollutants (Duldulao & Gomez, 2008) 
which can directly interact with mesophyll tissue (Gostin, 2009) which further affects 
chlorophyll content, stomatal density and stomatal closure (Solihin, 2014). 

The puring plant (codiaeum variegatum) showed a significant increase in stomatal 
aperture along with the traffic density. In addition, the puring plant also has a high density 
stomata with a narrow stemata aperture. Likewise, the yellow palm has a relatively high 
density and a narrow stomata aperture, as additional information, that the stomata in the 
yellow palm plant contain trichomes that surround the stomata. In contrast to the plant 
aloevera has a low stomata density but has a wide stomata aperture high. Lead pollutants 
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(Pb) can enter via stomata due to very small particle size of Pb (less than 2μ) while the guard 
cell opening size of stomata is 10μx27μ, so that Pb particulates can enter easily via stomata 
(Siregar, 2010). The results showed that in plant aloevera(Sanseviera trifasciata sp), puring 
plants (codiaeum variegatum) and yellow palms (Chrysalidocarpus lutecsens) which have 
been exposed to vehicle fumes, were obtained for the highest stomatal covering cell area 
found on the aloeveraplant which have low flow rates, while in the puring plant it is not 
visible to open the mouth of the stomata when observed under a microscope. This is in line 
with research conducted by Solihin(2014) that vehicle emissions absorbed by the leaves 
through stomata will gradually cause damage such as reduced number of stomata, damage 
to guard cells, increased number of closed stomata, damage to leaf blade conditions, 
Photosynthesis inhibited, shrinking leaf area, decreased chlorophyll content and death on 
leaves. 

Statistical analysis of this study using Pearson Correlation analysis using SPSS program 
relation between capability of lead absorbent plant with total stomata aperture have 
positive correlation (r = 0.355) meaning that the concentration of lead absorbed by 
aloeveraplant, puring plant and yellow palm plant contribute 35.5% of total stomata 
aperture. So it can be said that the lead absorbed by the plant affects the total aperture 
stomata plant tongue-in-law, puring plant and yellow palm (35.5%) with low traffic density, 
medium to high. This is in line with research conducted Sotolom (2012) which resulted that 
there is a relationship between the intensity of traffic density with stomata index on 
mahogany (swietenia macrophllya king). 
 
CONCLUSION  
Based on the result of the research, there are some conclusions, namely: 
1. The ability to absorb lead (Pb) has a negative or negative correlation with total 

chlorophyll value with sig value (0.471) ˃ α (0.05). Thus it is stated that lead (Pb) does not 
significantly affect the total chlorophyll in the plant aloevera(Sanseviera trifasciata sp), 
puring (codiaeum variegatum), yellow palm (Chrysalidocarpus lutecsens) in places with 
few traffic, medium to solid. 

2. The ability to absorb lead (Pb) has no correlation with the stomata aperture area with the 
sig value (0.069) ˃ α (0.05), so it can be said that lead (Pb) does not significantly affect the 
stomata aperture in the correlation plant (Sanseviera trifasciata sp) , Puring (codiaeum 
variegatum), and yellow palm (Chrysalidocarpus lutecsens) in places with low, medium 
and high cross-current densities. 

 
RECOMMENDATION 
Further research is required by using a more variable lead (Pb) concentration to determine 
the lead (Pb) concentration threshold that significantly affects stomata and chlorophyll 
aperture. 
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Abstract: In playing badminton students still lack the ability to smash. The 
research design used is One Group Pretest-Postest Design with the studied 
population of 16 players, so in this study the researchers will take the entire 
population into a sample (population study). To obtain the data in this research, 
the action test method is used as the principal method while the documentation 
method as the auxiliary method. The analysis of statistical data with t-test 
formula with the research design used is t-test of similar samples (dependent 
sample) with a sample of 16 students. The Medicine Ball group obtained t-count 
of 6,071> t-table of 2,365, with degrees of freedom (df) N-1 = 7. Based on the 
data analysis to answer the proposed research hypothesis, obtained value "t" 
count of 4.198 with 5% significant level and N-1 = 15 obtained "t" table that is 
2.131. Thus t count is greater than t table which means it can be concluded 
“There is Effect of Dumble High Swing Exercise and Medicine Ball Against Smash 
Ability in Badminton Student Game.” 

Keywords: Smash Model Development, Smash Ability, Badminton. 
 
INTRODUCTION 

Sport pedagogy is described as part of sports science and is closely 
related to the science of education. The position of sports pedagogy in sports 
science is explained, the problems related to the development of sports 
pedadogia, the foundation of philosophy, and the scope of the body of sports 
pedagogia are discussed and discussed in this paper. The conclusion as the end in 
this paper is given. 

Sports pedagogy is a sporting discipline that has the potential to integrate 
other sports science subdispillas to underlie all sports practices that contain 
intent and purpose to educate (Mutohir, 2011: 6) in Lutan Book. Pedagogy sport 
or sport pedagogy, as part of science sports is essentially a relatively young sub-
discipline in Indonesia. The use of the term pedadgogia sport as a discipline is 
often equated or confused with various terms such as sports eduation, 
movement education, physical activitiy, or physical education. 

Exercise is one of the ways to keep physical fitness in good shape. 
Exercise has an important role in human life. In modern life today human beings 
can not be separated from sports activities, both to improve the achievement 
and needs in maintaining the condition of the body to stay healthy. One of the 
most popular sport among the people today is badminton, because this sport 
can be done by all circles both men and women. 

mailto:Umanksoemardiawan84@ikipmataram.ac.id
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Exercise badminton basically should prioritize element of physical 
construction, technique, tack or mental solid, to be able to produce optimal 
achievement. Therefore, coaching must be done systematically, tiered and 
sustainable. The existence of extracurricular activities and badminton clubs has a 
very important role in supporting the achievement of an optimal achievement, 
because through this the seeds of players can be found and nurtured and 
developed, the mastery of techniques and tactics are correctly optimal, physical 
exercise that must be developed with Adjust the physical needs in badminton 
games. 

The peak performance of an athlete in a badminton branch is around the 
age of 20 years, therefore, to reach the peak performance takes approximately 
10 years. With regard to that PBSI in coaching grouped the age of athletes into 
groups as follows: (1) Beginner Group, under 11 years; (2) Group A, under 13 
years of age; (3) Youth Group B, under 15 years; (4) The Taruna group, under 18 
years of age; (5) Adult Group, aged over 18 years. 

Exercise badminton is the same as other game sports, where someone to 
be able to play must master the basic techniques of the game used. In 
badminton there are some technical exercises that must be mastered in them: 
technique of holding a racket, ball hitting technique, foot work mastery 
technique. This technique is given after physical exercise. 

The hitting technique is broadly divided into three parts, which consists 
of: (1) a lower blow, (2) a straight blow or a canoe, and (3) a top blow. In 
accordance with the energy system needed in badminton the most dominant 
element is power. Proper mastery of basic badminton techniques is a target for 
the development of badminton associations according to Wildan Herdiansyah, 
the types of blows to be mastered include: 1. Service; 2. Lob; 3 Droup Short; 4. 
Smash; 5. Netting; 6. Underhead; Drive. Smash Skill. Smash blows are a basic 
technique that must be mastered by players because with a fast, sharp and 
direct smash, a player can turn off an opponent to get the value easily. 

Sports badminton, especially in West Nusa Tenggara can be known a lot 
of the sport, both among parents, teenagers and children. Where there are some 
badminton schools, such as badminton schools in the city of Mataram. Where 
the school there are many athletes aged 7 years - 25 years. Based on the author's 
observation that the writer inggin informed that some players still often make 
mistakes in the implementation of basic techniques in playing badminton, such 
as smash badminton that still fails. 

The smash technique technique is a very important skill technique that 
must be mastered by a badminton player, because this skill will be able to turn 
off the opponent in a game. With sharp and deadly smash skills, it can be 
convincing for the player to get numbers and vice versa. It will be a scary thing 
for your opponent. Along with the new rules IBF (International Badminton 
Federation), which uses the calculation with a rally point then required to play 
attack, fast, aggressive, and meticulous. From some basic techniques above, 
should be recommended all badminton players to be able to improve a 
badminton game. 
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Smash is the most effective blow used to attack the opponent's defense 
and generate numbers or points. Full smash blow in the form of a player's blow 
pattern accustomed to directing his smash blow with good precision into the 
target area of the smash blow. The accuracy of smash blows is also influenced by 
the technique of punch that is how to do in badminton with the aim of flying the 
field of the opponent field. In this case that affects the accuracy of the fall of the 
shuttlecock is the opponent's blow. 

Another element of support in performing smash skills is the presence of 
elements. There are several factors that influence learning movement divided 
into two groups, namely: 1. Internal Condition; And 2. External Conditions. 
Internal conditions include factors that exist in individuals or other activities that 
can distinguish between individuals with one another. Esternal conditions 
include factors outside the self that can affect the outcome of smash training in 
badminton games. 

This research is focused on the ability of badminton smash which includes 
some supporting muscles in doing smash blows, with no modeling of this model 
can improve the smash ability that will produce smash. In addition to the 
required smash skills, it gives the trainer insight that the training method should 
take note of the differences. In order to smash can be done well, not separated 
from the role of the eye for concentration and touch perdingaan shuttlecock, 
hands for concentration and touch perthing shuttlecock with a racket to 
shuttlecock that fell exactly in the field of opponents we want. Models of the 
ability to smash very much in the field of sports, especially badminton branches. 

Based on the observation, the researcher observed that finding the 
problem in smash, therefore we need the model of badminton smash practice, 
saying that almost the majority of players to smash the smash less well. It is 
necessary to develop a model. Research development is a research that basing 
on making an efficient and effective product training program, beginning with 
requirement analysis, product development and product trial. 

 
RESEARCH METHODS 

The end result of this research can produce a relatively good model 
smash design model, in terms of shape, style of exercise and training method, 
which will then be made guidance by athletes, trainers and sports practitioners 
in badminton games. See Borg's draft drawings. W. R & Gall, M. D as follows. 
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The collected data will be processed and analyzed using statistical 
analysis. The analysis used based on standard research, sought by using 
the t-test formula (Max, 2009). 

 

 

 
Information: 
D = Differences of each pair of scores (pretest-postset) 
N = Number of samples 

 
RESULTS AND DISCUSSION 

After obtaining a t-count value of 6.071 then look for t-table value with 
degrees of freedom (df) N-1 = 7 at 5% significant level which indicates a number 
of 2,365. This result means that t-count> t-table, that is 6,071> 2,365 or with 
limit of null hypothesis rejected (Ho) listed in table t value. 

Based on the above results the value of t-count is greater than t-count, 
(6.071> 2.365 t-table) thus the value "t" obtained in this study is significant. Then 
Alternative hypothesis (Ha) stated there is influence of medicine ball therapy to 
smash ability in Badminton game on students of IKIP Mataram Year 2016 ". 

Based on the results of data analysis, then with this null hypothesis (Ho) 
rejected and alternative hypothesis (Ha) accepted. Based on the above 
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description can be interpreted "There is Influence of medicine ball practice on 
smash ability in badminton game on Badminton on students of IKIP Mataram 
Year 2016". 

 
CONCLUSIONS AND RECOMMENDATIONS 
In the implementation of the exercise, the exercise program can be seen from 
the value obtained is the lowest value 13, the highest score 15 and the average 
value 14. While the analysis of the results of medicine ball group exercises there 
is the influence of medicine ball exercises on the smash with t count> t -table. 
This suggests that medicine ball exercises are very effective for improving arm 
muscle strength with better ability.Medicine Ball Exercise: Good plyometric 
training to increase muscle strength of the arm karna in doing this exercise can 
develop a pattern of motion that is needed in increasing the muscular strength 
of the arm 
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Abstract. This study aims to find solutions related to civil construction problems such as road damage and foundation cracks, 

providing information on changes in physical and mechanical properties of clay due to physical and chemical changes by 

optimizing the utilization of industrial waste produced that is dry dust collector (DDC) and Silica ceramic sand waste (PSK). 

The advantage of the resulting product is in the innovation of combining two different types of industrial waste as soil clay 

stabilization material. It is done to answer the growing demands of Green Technology in civil engineering, the innovation the 

waste utilization is expected to increase the soil strength so the infrastructure built on can be supported better. The research 

designed is laboratory experiment with chemical stabilization method that is by performing a series of physical properties tests 

including specific gravity, water content, plasticity index, and mechanical properties test including Standard Compaction 

Proctor and California Bearing Ratio (CBR) test using JIS standart on original soil and soil combined with dry dust collector 

waste and ceramic silica sand waste (stabilized soil). The results showed the increase of CBR value by 5.5% compare to 

original soil in the 0%DDC+5%PSK composition. The addition of DDC decreases the CBR value, so as with addition of both 

waste type. 

 

Keywords: Dry Dust Collector, Ceramic Silica Sand Waste, California Bearing Ratio, Soil Stabilization. 

 

 

I. INTRODUCTION 

Typically, an industrial area produced huge amount 

of waste as the side effect of production process. For 

instance industry of plastic resin coloring and compounding 

in EJIP industrial area in Cikarang West Java which 

produces dry dust collector waste approximately 3 tons each 

month. Another example, a ceramics factory in the area of 

the Jababeka Cikarang West Java produced the waste that is 

the ceramic silica sand as much as 50 Tons each month. Dry 

dust collector and ceramic silica sand waste have compounds 

which can productively used as material for soil stabilizer. 

However, this type of waste management has not been 

optimal yet, it still highly depend on waste collector and the 

costs are quite expensive. This problem arises due to the 

under-growing waste management innovations yet to utilize 

in the field of infrastructure.  

Soil is a material with very complex properties. The 

repair of its mechanical and physical properties is required if 

the soil that does not meet technical requirement to be used 

as the foundation of buildings or streets. Hence, before using 

a soil as the building’s foundation, further research about 

soil stabilization is highly required. This research excellence 

is in the innovation of combining two kinds of different plant 

wastes as soil clays stabilization materials and the 

combination of two stabilization methods; physical and 

chemical stabilization; as an effort to increase strength, 

reduce swelling potential, and improve mechanical and 

physical properties on soil clay. This research urgency is the 

waste management where nowadays the amount of this 

waste type is highly increasing, whereas they can be utilized 

for infrastructure development (Green technology). 

  Research on soil stabilization method has been 

extensively done. From the reference on the last 10 years 

there are about 10 scientific publications relating to soil 

stabilization as well as the utilization of factory waste as the 

addition for construction materials. Reference 2 shows the 

development of soil stabilization method using marble 

powders and stabilia materials and the result shows that both 

ingredient causing a decrease in soil swelling and raise the 

soil strength. However, generally a blending with Stabilia 

gives better results in terms of total free swelling and 

strength. This strength of stabilia material has a similar 

effect with lime as stabilizer. This research also give a 

recommendation about the thickness of stabilized soil layer 

and the levels of optimum materials. Furthermore, it also 

recommended that the testing of stabilization material 

performance is not only based on the soil plasticity changes, 

but also based on the swelling limit allowed so that the land 

that has been expand still able to supports the load of 

building or the vehicle's wheels. The influence of puddles on 

the ground can only be felt on the top layer of thin soil.  

 Reference (3) has examined the use of dry dust 

collector from steel processing as additive on concrete. In 

reinforced concrete structures design, to model concrete 

materials behaviour it is necessary to know the curve the 

strain tension and modulus of elasticity. That research is 

aiming to investigate the behavior of strain tension and 

modulus elasticity of concrete with dust waste of steel 

processing. The test objects used are concrete cylinders with 
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15 cm diameter and 30 cm height. The mixture of concrete 

with water cement factor (fas) varied of 0,68; 0,57 and 0.51; 

while the waste amount is 0% and 10%. The tension, strain 

and modulus of elasticity of concrete are tested at the age of 

28 days. The result shows that the strength and modulus of 

elasticity of concrete has increased because of the addition 

of dust waste of steel processing. Modulus of elasticity of 

concrete with dust waste of steel processing is higher than 

the formulation in SNI-03-2847-2000. The shape of strain 

tension diagram of concrete with dust waste of steel 

processing is steeper than the concrete without. Strain at 

peak loads of concrete with dust waste of steel processing 

with fas 0.51 increases. 

The stabilization method has also been developed 

using pertamina waste; spent catalyst RCC [1]; for which the 

increase of soil clay’s strength is quite significant. Reference 

[4] developed paper mill’s solid waste as soil stabilizer 

materials clays. The results showed that soil clays of 

Penawangan Grobogan has a specific gravity of 2.68 with 

addition of paper mill’s solid waste up to 15% declines limit 

liquid to 58.40%, plastic limits rises up to 44.74%, plasticity 

index drops to 13.66%, shrinkage limit was reduced up to 

17.16% and clay fraction dropped to 71.40%. The addition 

of paper mill’s solid waste to 15% makes the system Unified 

soil type change from Group H be MH or OH, while 

according to AASHTO system, the soil type does not change. 

The cohesion value (c) on all the addition of paper mill’s 

solid waste to 10% with 7 days curing time has decreased 

while the angle shear (ϕ) has increased. Meanwhile the 

addition the paper mill’s solid waste more than 10% with 7 

days curing time, the value of cohesion (c) begin to increase 

and angle slide (ϕ) began to declining. Research on soil 

stabilization using dry dust collector combined with the 

ceramic silica sand waste has never been done before. 

 This research developed methods of soil 

stabilization by using 2 types of plant waste as a concept of 

green technology, that is by making use of waste plant as a 

stabilizer of the soil clays to support enhance its strength. 

Previous research has yielded clay soil stabilization method 

using Pertamina waste; spent catalyst RCC 15 1; where the 

results of the study shows an increase of soil clays strength 

and will be used as initial data in this research. As for some 

elucidation of the research results is as follows: the increase 

of unconfined compressive strength (qu) on all soil 

variations compare to the original soil, the increased of qu 

value on stabilized soil with spent catalyst RCC 15 and lime 

soil due to undergo chemical processes that lead to the 

binding between the particles that change the structure of the 

grain into being grained and non-cohesive. 

II. METHODS 

A. Research Location 

 

The experiment was conducted in two places, first in Soil 

Mechanics Laboratory in Islamic University "45" for 

physical and mechanical properties test and second in Balai 

Besar Industrik Keramik Bandung chemical test. Research 

activities focused on California Bearing Ratio test and 

physical properties of stabilized soil include moisture 

content, specific gravity, and plasticity index. 

. 

 

B. Materials and Research Tools 

 

The materials used in this research are disturbed and 

undisturbed soil clay in Islamic University "45" Bekasi 

(Unisma). Stabilization materials is dry dust collector waste 

with composition of 0% and 1.5% of soil clay‘s dry weight 

and ceramic silica sand waste with composition of 0%, 2.5% 

and 5% of soil clay’s dry weight.  

 

The main test instrument used is the CBR test Laboratory 

using JIS standard (fig. 1) 

 

 
Fig 1 CBR Test 

 

 

 

C. Procedure Research  

 

Fig. 2 shows the research procedure. 
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Fig 2 Flowchart of Research 
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III. RESULT AND DISCUSSION 

 

A. Physical Properties of undisturbed soil 

 
Test results of the original undisturbed Soil physical 

properties is shown in Table I. 

 

TABLE I 

THE PHYSICAL PROPERTIES OF THE UNDISTURBED SOIL TEST RESULTS  

No Description Of Soil 

Type of Testing Undisturbed 

soil 1.00-

1.50m 

Undisturbed soil 

1.50-2.00m 

1 Gs 2,603 2,691 

2 Water content 58,51 48,72 

3 Liquid Limits 87,65% 74,80% 

4 Plastic Limits 31,02% 28,36% 

5 Plasticity Index 56,63 46,44 

 

 
Plasticity index (IP) can be used as an early 

benchmark in identifying soil degree of expansiveness. Chen 

(1975) as in 5 gives criteria which when IP is > 35%, then 

clays is classified in expansive criteria, the percentage of 

clay fraction content (pass sieve no. 200) > 95% and liquid 

limit > 60%, then the land has a very high degree of 

expansiveness. Tabel I showed that undisturbed soil has an 

IP value of 56,63% at a 1.00 – 1.50 m depth and 46,44% at 

1.50 – 2.00 m depth. The percentage of clay fraction content 

(pass sieve no.200) is 85,538% at a depth of 1.00 – 1,50 m 

and 62,716%   at a depth of 1.50 – 2.00 m. The Liquid Limit 

of 87,65%  at a depth of 1.00 – 1,50 m dan 74, 80% at a 

depth of 1.50 – 2.00 m, then it can be concluded that the soil 

have high expansiveness. 

 Reference 6 states that the soil can be well-

graded if it has a gradation coefficient (Cc) between 1 and 3 

with uniformity coefficient (Cu)> 15. In this study, the soil 

has the value Cc and Cu that is 0 (zero) because the amount 

of soil that passes the sieve is under 10%. The soil includes 

graded poorly because it does not meet the criteria of the 

coefficient of gradation and the coefficient of uniformity. 

  Based on classification given by Unified 

and the liquid limit test result, it is known that the soil has a 

liquid limit of 87.65 at depth of 1.00 - 1.50 m and 74, 80% at 

a depth of 1.50 - 2.00 m (> 50%), thus the soil is classified in 

the type CH (inorganic clay with high plasticity). 
 

B.. Physical Properties of Disturbed Soil and 

Stabilized Soil  

 
The test results of physical properties of disturbed and 

stabilized soils can be seen in Table II. 

 

 

 

 

 

 

 

TABLE III 
TEST RESULT OF PHYSICAL PROPERTIES OF DISTURBED SOIL 

AND STABILIZED SOIL 

No 
Additive Jenis pengujian 

DDC PSK Gs LL PL IP 

 %  % % % 

1 0 0 2,6232 58,10 31,54 26,55 

2 1,5 0 2,5469 57,35 27,21 30,14 

3 0 2,5 2,5767 55,50 27,62 27,87 

4 0 5 2,6208 51,40 27,53 23,87 

5 1,5 2,5 2,5642 52,75 27,60 25,15 

6 1,5 5 2,5766 53,42 26,78 26,63 

 

 
Table II shows that the mixture of DCC and PSK on the 

ground decreases the Plasticity Index value from the 

undisturbed original soil ie 56.63 and 25,55 (disturbed soil) 

to 23.87 on the composition of 0% DDC and 5% PSK. 

 

 
C. Mechanical Properties of Disturbed Soils and Stabilized 

Soils 

 
The test result of mechanical properties of disturbed soil and 

stabilized soil is shown in Table III 

 

TABLE IIIII 

THE TEST RESULT OF MECHANICAL PROPERTIES OF DISTURBED 

SOIL AND STABILIZED SOIL 

No 

Additive Type of Testing 

DDC PSK Proctor 

Compaction 
CBR 

 % 
d 

(t/m3) 

Wopt 

(%) 

2,5 

(%) 

5 

(%) 

1 0 0 1,380 30,50 7,14 7,06 

2 1,5 0 1,372 31,80 5,19 5,19 

3 0 2,5 1,375 31,62 7,20 7,19 

4 0 5 1,384 31,00 7,21 7,45 

5 1,5 2,5 1,364 30,75 5,70 5,46 

6 1,5 5 1,383 30,00 6,64 6,79 

 

 
Table III shows the value of optimum water content 

(Wopt) on the original soil of 30.50% and d of 1,380t/m3. 

Meanwhile, the ceramic silica sand waste with composition 

of 5% without DDC raise value of Wopt and dmax. The 

addition of 1.5% DDC causing a decrease in the value of 

Wopt and dmax. 
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Fig. 3  Graph of CBR Value 

 
Fig 3 shows that the highest graph of CBR value is in 

additive composition ie 0% DDC + 5% PSK. Addition of 

DDC decreases the value of CBR, while the addition of PSK 

increases the CBR value. The highest CBR value was 

obtained in the 5% additive composition of PSK without 

DDC which was 7.45%, which means an increase of 5.5% 

compare to the CBR value of original soil. Physically, the 

addition of waste additives makes the soil more granular, as 

shows in Fig 4. 

 

 

 

 
Fig. 4 CBR Sample 

 

IV. CONCLUSIONS 

 

Unisma’s soil used in this study is a soil that has a high 

expansiveness and poorly graded because it does not meet 

the criteria of gradation coefficient and uniformity 

coefficient. The soil is classified in the CH type (inorganic 

clay with high plasticity). 

 DDC stabilized soil decreases the CBR value 

compare to the original soil. Same thing happened to soil 

that was stabilized by using a combination of two waste ie 

DDC and PSK. However, addition of PSK in the absence of 

DDC can increase the value of CBR by 5.5% to the original 

soil with composition of additive 0% DDC + 5% PSK. 
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Abstract. Egg quality includes external quality and internal quality. Egg quality is a characteristic of the egg that determines the 

freshness of the egg. Determination of egg quality involves determining the quality of the exterior and interior. Determination 

of egg quality exterior is checked against condition of shell which include shape, smoothness, thickness, wholeness and 

cleanliness. The dirty eggshell affects the quality of the eggs so eggshell dirt detection is very important to be done. 

Determination of hygiene of eggs image is done by checking the presence or absence of dirt on the shell by doing the texture 

feature extraction from the image. Texture extraction is done by using GLCM method. From the results of the research, 

accuracy obtained for GLCM feature extraction is  94.4% 

 

Keywords: external quality, egg dirt detection, texture 

 
I. INTRODUCTION 

The egg is known as a source of food that is rich in 

nutrients. The quality of eggs are influenced by internal 

quality and external quality. Egg quality control can be 

done on the physical condition, freshness of egg contents, 

damage check and measurement of physical composition. 

In general, the external quality of the eggs in terms of 

eggshell conditions that include shape, smoothness, 

thickness, wholeness and cleanliness. The level of egg 

quality consists of three levels namely first grade, second 

grade and third grade. For the cleanliness aspect of eggshell 

include clean condition, stain and dirty. A clean eggshell 

affects egg quality because if the eggshell is dirty then it is 

possible that the impurities enter through the pores of 

eggshell so that will affect the internal condition of the egg 

and not good for consumption. The sample of dirty chicken 

egg image shown in Fig 1. Egg quality based on the 

cleanliness of the eggshell there are three namely first 

grade, second grade and third grade. Cleanliness eggshell  

first grade is clean, second grade is little dirty stains and 

third grade lot stain and slightly dirty[3] 

 
Fig 1. Dirty chicken egg image 

 

Digital Image Processing Techniques have been used 

extensively in various types of applications in computer 

vision. Various digital image processing techniques, for 

example, are used in robotics, object classification, 

biometric systems, medical visualization, image repair and 

refinement, industrial inspection and human computer 

interfaces. Research on egg quality has been done both 

internal quality and external quality. An imaging system 

for detecting egg cracks has been developed using very 

small-scale imagery. Image is captured using high 

resolution CCD cameras and specially designed hardware 

at atmospheric pressure and then under low negative 

pressure. The designed system is capable of reading the 

image of 15 eggs in 0.75 minutes. In analyzing 1,000 eggs, 

the system has 99.6% accuracy[6]. Identification of dirty 

eggs can be done by counting the number of pixels of white 

color which is a dirty eggshell area. Based on the number 

of pixels it can be determined the level of egg quality with 

an accuracy of 80%[4]. In addition, identification of egg 

hygiene has also been investigated by using the color 

image of eggs. The input image which is the RGB image is 

converted to HSV color. Furthermore, by using 

thresholding it can be determined condition of eggshell is 

clean or dirty [2]. 

 

In addition to the characteristics of color, texture 

characteristics can be used to identify the quality of eggs 

based on the cleanliness of eggshell. Extraction of texture 

features of an image can be done by using statistical 

method that is GLCM (Gray Level Cooccurence Matrix). 

Experiments are performed on publicly available medical 

brain images. Experiments result show that the 

performance with first and second order statistics based 

features is significantly better in comparison to existing 

methods based on wavelet transformation in terms of all 

performance measures for all classifiers[1]. GLCM used to 

texture feature extraction to identify classification normal 

or abnormal tumor. Accuracy obtained for GLCM feature 

extraction is 92.5% and MCC is 0.85[5]. 
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II. METHODS 

 
The first stage is get image from camera. At the first place, 

90 eggs images from each first grade to third grade have 

been captured, converted into grayscale before noise

 

removal process was done. The feature used in this 

research is texture. The texture of an image region is 

determined by the way the gray levels are distributed over 

the pixels in the region. Texture describes an image looks 

by fine or coarse, smooth or irregular, homogeneous or 

inhomogeneous etc. The features are described to quantify 

properties of an image region by exploiting space relations 

undelying the gray level distribution of a given image. 

Thera are two types of texture features measure. They are 

first order and second order statistics. In the first order, 

texture measures are statistics calculated from an individual 

pixel and do not consider pixel neighbor relationships. A 

gray level co-occurrence matrix ( GLCM)  is a second 

order texture calculation. In this work, GLCM texture 

features are extracted from the given input image.GLCM is 

a matrix where the number of rows and columns is equal to 

the number of gray levels,G, in the image [1]. 
 

The first-order feature extraction is a characteristic retrieval 

method based on the image histogram characteristics. The 

histogram shows the probability of occurrence of the pixel 

gray degree value in an image. From the values in the 

resulting histogram, we can calculate some of the first 

order character parameters, including mean, skewness, 

variance, kurtosis, and entropy. The traits extracted from 

the input image using the first order are expressed in table 

1[7] 

TABLE 1 

THE FIRST ORDER STATISTICS FEATURES 

    
Moment Formula 

Mean 

 
Skewness 

 
Variance  

 
Kurtosis 

 
Entropy 

        

 

 
 In some cases, first-order features can no longer 

be used to recognize differences between images. In 

such a case, we need to take the characteristic of a 

second-order statistic. One technique for obtaining a 

second-order statistical feature is to calculate the 

probability of an adjacency relationship between two 

pixels at a certain distance and angle orientation. This 

approach works by forming a cooccurrency matrix 

from image data, followed by defining a feature as a 

function of the intermediate matrix. Coocurrence 

means a common occurrence, ie the number of 

occurrences of one level of pixel value adjacent to one 

other pixel value level within a certain distance (d) and 

angle orientation (θ). Distance is expressed in pixels 

and orientation expressed in degrees. Orientation is 

formed in four angular directions with 45 ° angle 

intervals, ie 0 °, 45 °, 90 °, and 135 °. While the 

distance between pixels is usually set at 1 pixel. 

The cooccurrency matrix is a square matrix with the 

number of elements as large as the square of the 

number of pixel intensity levels in the image. Each 

point (p, q) of the oriented θ-oriented matrix contains 

the probability of a pixel event having p value adjacent 

to the pixel having value q at a distance d and the 

orientation θ and (180-θ). The feature in GLCM show 

in Table 2. 

TABLE 2 

GLCM FEATURES 

 
Moment Formula  

Angular Second 

Moment (ASM) 
 

   

Kontras 

 
Correlation 

 
 

Variance  

 
Inverse Different 

Moment 

 
Entropy 

 
 

In this research, the classification used is K-Nearest 

Neighbor (KNN). The working principle of KNN is to find 

the closest distance between the data to be evaluated with 

the nearest neighbor in the training data. The classification 

process is divided into the training phase and phase testing. 

Data used for testing and training using cross validation 

method. That is a technique that uses the entire data as a 

training data set and testing data set. The system system in 

this research is contained in Fig. 2. 
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Convert color image to 
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Fig.2 Proposed system 

 

Different measures are used to evaluate the performance of 

the system. The measures used are classification accuracy 

(AC). These values are calculated from the confusion 

matrix. Table 3 shows the confusion matrix for a two class 

classifier 

TABLE 3 

CONFUSION MATRIX 

 

 

 

 

TN (True Negative) = correct prediction  

FN (False Negative) = Incoreect prediction  

FP (False Positive) = incorrect prediction  

TP (True Positive) = correct prediction  

 

For the confussion matrix, accuracy (AC) can be obtained : 

                                                        (1) 

Sensitivity and specifity are terms used to evaluated a 

testing 

                                                      (2) 

                                                      (3) 

III. RESULT AND DISCUSSION 

Feature extraction is done after changing the RGB image to 

grayscale. The feature extraction used is first order 

statistical extraction and second order. The first-order 

statistical feature extraction consists of several parameters 

such as mean, skewness variance, kurtosis and entropy. 

The value of feature extraction obtained by system shown 

in figure 3.  

 

 
Fig 3. Value of feature extraction 

The value of first order statistic from several image shown 

in table 4 

TABLE 4 

FIRST ORDER FEATURE EXTRACTION 
Feature First Grade Second Grade Third Grade 

Mean 0.5490 0.5562 0.5887 

Skewness 0.1071 0.5388 0.1828 

Variance 0.4811 0.3122 0.9697 

Kurtosis 0.8761 0.6569 0.6882 

Entropy 0.0031 0.0971 0.0573 

 

Figure 4 represents the first order statistical feature values 

for egg grading  

 

 
Fig 4. Performance analysis 

 

The GLCM feature extraction consists of several 

parameters such as ASM, contrast, correlation, 

variance,IDM  and entropy shown in table 5. 

 
TABLE 5  

GLCM FEATURE EXTRACTION 
Feature First Grade Second Grade Third Grade 

ASM 0.0217 0.0316 0.0479 

Contrast 0.0.1224 0.0969 0.1050 

Correlation 0.8761 0.9812 0.9997 

Variance 0.0277 0.0277 0.0508 

IDM 0.2633 0.3488 0.3714 

Entropy 0.0168 0.0203 0.0337 

 

Figure 5 represents the GLCM feature values for egg 

grading  

  

Predicted 

Negative Positive 

Actual 
Negative TN FN 

Positive FP TP 
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Fig. 5 Performance analysis 

The confusion matrix is shown in table 6. 

TABLE 6 

CONFUSSION MATRIX 
 

 

Prediction 

First 

Grade 

Second 

Grade 

Third 

Grade 

 

Actual 

First 

Grade 

5 0 1 

Second 

Grade 

0 5 0 

Third 

Grade 

0 0 7 

 

Accuracy,sensitivity and specificity are calculated using 

value from table 6 with equations 1,2 and 3. The results are 

obtained as shown in table 7 

 

TABLE 7 

EVALUATION RESULTS 

 
Feature AC(%) Sensitivity 

(%) 

Specificity 

(%) 

GLCM 94.4 87.5 100 

 

From table 7, it is observed that the accuracy obtained is 

94.4%,sensitivity 87.5% and specivicity 100%. 

 

 

IV. CONCLUSIONS 

 

 In this paper, the egg images are captured to 

identify the classification as first grade,second grade and 

third grade. The texture feature extraction using first and 

second order statistics. Further KNN classifier is used to 

identify the classification. Accuracy obtained for GLCM 

feature extraction is 94.4%. In future, the classification 

performance of several classifiers will also be compared to 

find best classifier. 
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ABSTRACT 
Resilience testing on a relay product is the foundation that must be met in maintaining the quality of the consumer. The need for electrical 
energy in life is directly proportional to the technology used in society. The use of postpaid kwh meter in the development experienced many 
obstacles in cost and safety. PLN is the official agency under the energy ministry to make a breakthrough with the use of Kwh meter prepaid 
(token). In meeting the needs of this Kwh meter transition, demand for Kwh meter prepaid from several brands of makers to design in 
accordance with PLN demand. The design change on the foot of a single copper relay terminal into braided wire is a breakthrough in demand 
from prepaid Kwh meter manufacturers. Changes that aim to facilitate the installation in accordance with the design of Kwh meter token and 
also keep the price competition (cost) and quality. In any change to a component of the relay will be tested in accordance with the standards of 
the relay manufacturer. In this terminal foot change focus on temperature changes on single copper terminal legs with copper fibers. The 
temperature change test of the relay shall use a device capable of recording and displaying detailed temperature changes on the relay when 
working with actual voltage and current. The use of Labview-based digital logger software is an auxiliary tool that can realtime record any 
occurrence of temperature changes under conditions of voltage and current flowing. Changes that occur on the foot of the terminal are in 
accordance with the reference temperature of the relay specification 
 
Keywords: PLN, cost and safety, Kwh meter pascabayar, Kwh meter prabayar, Braided wire, token, digital logger, Labview, realtime 

 
 
 

INTRODUCTION 
In the household electrical industry, the influence of 
technological developments has an impact on 
changes in postpaid kWh meters towards 
prepayment (Token). Prepaid electricity is a huge 
potential in the industrial market especially the main 
component of laching relay. Designing design to 
simplify the performance of a kWh meter 
prepayment makes all the laching relay companies 
compete to design that suit the use and have a 
longer durability.With appropriate security 
guarantees and standardized testing, this problem 
makes the authors have an idea for making 
research on testing a relay component with design 
differences on the terminal foot by analyzing the 
temperature changes of each terminal leg. Some 
testing methods that serve as a testing tool still 
have much to do again. Giving the maximum load 
capacity available to a relay laching and conducting 
a temperature change test versus time is a way of 
testing the product. In the design changes are still 
the same as the previous condition. The test is also 
an analysis to illustrate the resistance of a relay at 
work.The purpose of this research is to know how 
efficient the temperature change at turn of single 
copper terminal to copper fiber by using labview 
based data logger tool. By application testing or 
actual load current with maximum on laching relay 
product. 
 

LITERATURE REVIEW 
A quality product must pass a test by a certain 
method in order to obtain a product that has a 
standard and a longer durability. The objective of 
this study is to test the product at constant 
temperature changes in order to obtain a resistance 
reference of a product. In prepaid KWH meters, the 
role of the relay component becomes the main 
device in running an operating system. The 

resistance of the kWh meter is also proportional to 
the resilience of the relay itself.The characteristic of 
relay laching is likely to have a large load. Any 
changes that occur will have widespread impact if 
the change is not accompanied by more detailed 
analysis and testing. There are several factors that 
affect the heat changes in a conductor. The 
conduction and convection energy transfer occurs in 
solid and liquid bodies [5]. There are several types 
of thermocouple. Each type has different materials 
so that each thermocouple has different 
temperature range. 

 
Figure 1. Graph of Thermocouple Output Change 

 
Table1. Seebeck type, material and coefficient of Thermocouple 

 
Thermocouple is based on as follows: 
1. Temperature Range, Thermocouple type or 

material has different range. However, the 
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range of measurements can be adjusted as we 
want. 

2. Sensitivity, The ability of the thermocouple to 
respond to the strain is very rapid. This can be 
seen with the change in output. 

3. Accuracy, Accuracy of a sensor can be seen 
from the value of the maximum difference that 
exists between the actual value and the value 
indicated on the sensor output. This is usually 
expressed as a full-scale percentage.. 

4. Cost, The greater the sensitivity, accuracy, and 
measurement range of a thermocouple the 
more expensive it is. 

 
Figure 2.Thermocouple type K 

 
Power supply is a useful tool as a power source for 
other devices. Basically, a power supply is not a 
device that generates electrical energy. But there 
are some power supplies that produce other 
mechanical energy and energy. Power to run 
electronic equipment can be obtained from several 
sources. Power supply is also a resource equipment 
for electronics equipment with the principle of 
converting the available voltage from the power 
transmission distribution network to the desired 
level so that it implies the conversion of electric 
power. 

 
Figure 3. Power Supply AC 

 
The specifications  of power supply are as follows: 
1. Capacity: 45 KVA 
2. Input: 220V 
3. Output: 0-300V 
4. Phase/Hz: 1/50 Hz 
5. Visual: Digital  
6. Control: Manual 

 
In a test of the relay, constant and stable load 
loading on the power supply becomes an important 
point in the series of tests. A stable voltage and a 
constant load will be needed at the time of testing 
because it has alignment with the load flowing in the 
test circuit. Power requirement in this test require 
about 14kVA hence researcher use power supply 
capacity which have voltage above from 
requirement.Type of power suplly AC using 1 phase 
with controlled manually. In the electronics world the 
resistor component is an important component of a 
circuit. Basically, a resistor is a passive electronics 
component that has a certain resistance value 
(ohm). Resistors have several types that are 
tailored to the needs. The electric current (I) flowing 
through a conductor or conductor will be 
proportional to the potential / voltage (V) differential 
applied to it and inversely proportional to its 
resistance (R). 

 
Figure 4 Resistor 

 
METHODOLOGY 

The main subject of this reserach is on a relay used 
on a PLN (prepaid) kWh meter. This type of relay 
type belongs to the HA (High Ampere) category 
which reaches 13.000watt. 

 
Figure 5 Relay type G9TA 

 
The specifications of the relay are as follows : 
1. Working Voltage: 12 VDC 
2. Working Power: 2.6 Watt 
3. Contact load voltage: 230 VAC 
4. Contact load current: 60 Ampere 
 
The equipment used is as follows: 
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1. AC Voltage Source 230VAC, 50Hz. 

 
Figure 6 AC power supply 

2. Resistor Adjsutable 

 
Figure 7 Resistor adjustable 

3. Digital Logger  

 
Figure 8 Digital logger (labview based) 

4. Digital Clamp Meter 

 

Figure 9 Digital Clamp Meter 

5. Thermal Imager  

 
Figure10 Thermal Imager 

 
The test is carried out under the maximum load 
conditions on the contact relay ie 230VAC / 60 A. 
The test images on the relay with the changes 
recorded with the digital logger as follows. 

 
Figure 11 Testing circuit 

 
The current flowing in the material on the foot of the 
relay causes the terminal to relay hot. Moving the 
number of electrons that move causes changes in 
the terminal. The terminal is aligned with time and 
takes some time to reach a steady temperature. In 
the case of material changes in this test, the 
researcher must first take into account how the 
change will occur if during testing on a kWh meter. 
Temperature on wires whose surface is uneven is 
not the same as a flat or stable surface [1]. This 
preparation is the steps that must be done at the 
test terminal temperature rise on a relay. 
Preparation should be done as follows: 
1. Prepare samples of laching relay products to 

be tested 
2. Installing thermocuople type K at the point to 

be tested temperature at the time of testing. 
3. Prepare a circuit that connects the power 

supply with a resistor in accordance with the 
desired load awakened kirchof law. 

4. Connect contact relay with pre-loaded load. 
5. Make sure the Voltage is supplied in 

accordance with the required specifications. 
6. Perform load measurements when the circuit 

has started working. 
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7. Record with two methods: recording with digital 
logger and recording with visual method with 
thermal imager. 

8. After all the required data has been obtained. 
Perform filtering of data in the form of tables 
and graphs before leading to the analysis 
process. 

 
This test aims to determine the temperature 
changes at certain points on a relay so that 
problems when installed on the kWh meter can be 
known early. By way of flowing the actual load 
current or also in accordance with the load capacity 
of the relay is 230VAC / 60A or about 13.8KVA. 
Temperature at the point we will measure will be 
recorded by two methods ie digital recording and 
visual recording. The test procedure changes the 
temperature in a relay with maximum current load. 
1. Connect all equipment and samples to be 

tested in accordance with circuit drawings. 
2. If all circuits are connected, supply AC 230V, 

50Hz to give the voltage to the adjustable 
resistor. 

3. Make sure the voltage and current flowing on 
the relay in accordance with the specification ie 
230VAC / 60A. Check with multimeter and 
Digital clamp meter. 

4. Turn on the digital logger (Labview build) to 
record the temperature change from t = o until 
the test time of seleasi t = 2h. 

5. Take the thermal imager and record the 
temperature at the specified point, and record 
for 1 hour. 

 
After all the testing sequences have been 
completed, return all test kits in the previous place. 
Then, the record results from digital and visual 
testing are filtered as needed before further analysis 
is performed. 
 

RESULT AND DISCUSSION 
The circuit design process for relay testing is 
described in the previous chapter. In the process of 
sampling, the data should be done in order in 
accordance with the conditions on the rangkian. 
Checking on the voltage flowing in the circuit to 
recording the temperature change at the relay 
terminal during the test. Use of a stable power 
supply is required at the time of testing because the 
voltage is stable compared to the current at the test. 

 
Figure 11 Circuit testing 

 
1. Testing the voltage that flows when the circuit 

is not working. 
 

 
Figure 12 Confirm the voltage across the circuit 

2. Testing The current flowing in the circuit works 

 
Figure 13 Confirmation with Clamp On Meter 

3. Testing with data logger at the time of testing 



ISBN: 978-602-50037-2-1 

 

184 
 

 

 
Figure 14 Recording temperature changes on the leg of the relay 

terminal 

4. Recording with thermal imager temperature at 
the thermal legs 

 
Figure 15 Recording temperature changes on relay terminals 

 
After the series is confirmed and in accordance with 
the target, the researchers then record the 
temperature change during the test. 
 
1. Using labview based digital logger 
 

 
Figure 16 Recording graph with digital logger 

 
The normal temperature is at the time before the 
voltage is flowed to the terminal temperature and 
has not changed. At each terminal, we make a 
measurement to find out at what temperature each 
point on the terminal. Data obtained as follows: 

T1 : 30.5°C  
T2 : 29.8°C   
T3 : 29.6°C  
T4 : 29.3°C 
Information: 
T1: Single copper Stationary Terminal 
T2: Movable single copper terminal 
T3: Stationary stationary copper fiber 
T4: Movable terminal copper fiber 
 
After the voltage is passed to the circuit through the 
resistance (Ω) then the terminal will experience a 
temperature change because the value of the 
passing charge is different during normal conditions. 
In a certain time, the temperature will increase 
drastically until it reaches the maximum temperature 
at the terminal's foot. To find out how much 
temperature changes in the terminal, we can record 
from the data taken by the digital logger every 
minute. An overview of the measurements 
converted from the data logger as follows. 

 
Figure 17 Temperature data taking at t = 2 & 3 minutes 

From the recording on digital logger, the 
temperature at the terminal changes as follows: 
T1 : 45.4°C 
T2 : 44.6°C 
T3 :45.5°C 
T4 :44.0°C 
 
Each terminal changes about 50% of the initial 
temperature. Changes can be calculated by 
differences in the conditions before the work series. 
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Table 2 Summary of fetch with digital logger 

 
Figure 18 Recording graph with manual digital conversion logger 

 
2. Using the Thermal imager, which is recorded 

manually. 
 

Table3Recording with thermal imager manually 

 
Data retrieval by conventional method. This tends to 
have different data changes. The speed of thermal 
imager recording power also greatly affects the 
results obtained from recording at the terminal foot 
during the test. The data approach at the time of 
recording is the basis of the analysis used. 

 
Figure 19 Graph of recording with thermal imager 

 

This research is material from material of material 
with electric current. Calculation of materials and 
testing methods is very important to know the 
quality of products from this research. The very 
strong competition in the global industry in 
household electricity kWh meters is the main 
objective of the market after it is of good quality. 
Based on the data taken, the temperature changes 
with the time ratio. T = 0 can be taken at a time 
before the current flows on the relay terminal at test 
until the current does not flow on the relay (t = 
finish). This difference can be made into a chart with 
a fluctuating rise. Accuracy of this data will also 
make it easier to know more efficiently by using 
digital logger method or with manual thermal 
imager. Graph of the difference shown in the data 
logger measurement that can make the research 
easier as follows: 

 
Figure 20 Difference percentage of digital logger 

 
Based on data obtained from digital chart loggers, 
Terminal has changed about 200% from previous 
conditions.Data retrieval with thermal imager lacks 
data accuracy. The difference value or the 
percentage difference in temperature rise is not 
irregular.Thermal imager has more errors. 

 
Figure 21 Difference percentage of thermal imager. 

 
Based on the data of graphs and tables collected, 
the researcher can know the temperature difference 
at single copper terminal with braided wire. 
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Figure 22 Comparison of temperature at terminals 

 
Temperature change data on single terminal and 
braided wire after 60 min is fed 15KVA as follows: 
 
Initial (Conditions have not been passed by electric 
current) 
T1 : 30.5°C   
T2 : 29.8°C   
T3 : 29.6°C  
T4 : 29.3°C 
 
Final (After passing the electric current) 
1. Using digital logger 
T1 : 94.3°C   
T2 : 90.4°C   
T3 : 87.2°C  
T4 : 86.6°C 
2. Using thermal imager 
T1 : 92.1°C 
T2 : 88.1°C 
T3 : 84.9°C 
T4 : 84.4°C 
 

CONCLUSION 
 
Using digital logger, the result obtained from 
recording changes around 200%. The results are in 
accordance with the actual temperature at the 
terminal. Thermocouple installations installed at the 
terminal point are able to read every temperature 
change. Unlike the thermal imager, the temperature 
obtained has a larger difference. The recording 
factor manually in the time ratio also affects the data 
obtained. The temperature change in the copper 
fibers is lower than the single copper temperature. 
Based on the table, the copper fiber terminal results 
have an average temperature change of 7% below 
the value of a single copper terminal. Based on the 
theory of kirchof law 1 "The total current entering 
through a branching point in an electrical circuit is 
equal to the total current coming out of the point of 
view." Fiber copper terminals are very efficient to 

replace single copper terminals because of the 
flexibility and lower cost.Based on the above 
explanation, the results of this study indicate that: 
1. The terminal foot replacement with a braided 

wire has a temperature change of 7% lower 
than the previous condition. 

2. The use of design by using Labview-based 
digital logger has more detailed temperature 
change data table with real time change ratio 
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ABSTRACT 
Airport is the most vital part of air transportation. It is different with harbor as sea 
transportation support, or terminal as land transportation support. Without airport, air 
transportation activities cannot be done, especially for aircraft which has fixed wing and 
need landing pads that fulfill several requirements. airport is an area that has necessary 
facilities and equipment to accommodate arrivals and departures of aircraft along with 
their passengers and cargo carried. However if we research further, airport nowadays 
have become particular area seen from flight operational’s side, social and economics’ side, 
and national security and defense’s side. Production of an airport can be observed from 
some indicators; such as number of aircraft arrivals and departures; departed, arrived, 
and transited passengers: loading and unloading baggage, cargo, mails / package at the 
airport. These indicators would describe the extent of activities, production and utilities 
level of each airports. 
 
Keywords: Airport, passengers, cargo, economic 
 
 

INTRODUCTION 
Indonesia as a largest archipelago with 
a great number of populations is faced 
with the big challenge in transportation 
sector. Demand of air transportation 
services keep increasing by the year in 
line with the increasing of population 
and welfare its people. Air 
transportation has dominant role, 
especially involved with the demand for 
fast transportation, which means the 
only one choice is air transportation. On 
the implementation of air 
transportation activities, there are two 
systems that need to be highlighted, 
they are airport as operators of 
supporting facilities and airline 
companies that operate the aircraft. 
Airport is the most vital part of air 
transportation. It is different with 
harbor as sea transportation support, or 
terminal as land transportation support. 
Without airport, air transportation 
activities cannot be done, especially for 
aircraft which has fixed wing and need 
landing pads that fulfill several 
requirements. airport is an area that has 
necessary facilities and equipment to 
accommodate arrivals and departures 
of aircraft along with their passengers 
and cargo carried. However if we 

research further, airport nowadays have 
become particular area seen from flight 
operational’s side, social and economics’ 
side, and national security and defense’s 
side. Production of an airport can be 
observed from some indicators; such as 
number of aircraft arrivals and 
departures; departed, arrived, and 
transited passengers: loading and 
unloading baggage, cargo, mails / 
package at the airport. These indicators 
would describe the extent of activities, 
production and utilities level of each 
airports. 
 

METHODOLOGY 
Transportation important and strategic 
role to support, stimulate, and facilitate 
all aspects of life. Air transportation 
become more important for Indonesia 
since it is the world largest archipelago 
that stretches. Air transportation is a 
kind transportation facility that 
connects all areas in Indonesia in the 
fastest way. Management of national air 
transportation system, which can be 
relied on, integrated, and directed, has 
to be planned and developed. In line 
with that, this should be supported by 
increasing of human resources quality 
and availability of air transportation Air 
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transportation statistical data sources 
derived from airports and airline 
companies. Airport is a node in a 
transportation system, where the 
function is as terminal trip transfer of 
persons and goods between air moda to 
other moda conversely. These 
corresponds to official regulation, PP RI 
No. 70/2001, about airport services, 
landing and take-off escape airplane, 
debarkation, embarkation, cargo 
handling, mail, as well as provide flight 
safety facility and as exchange place 
among transportation moda. The data 
obtained from airports were flight 
traffic, passengers, baggage, cargo, and 
mails. Based on KM 44/ 2002 about 
national management airport, Km 
7/2008 about organization and 
administration of Technical Executors 
Unit, and KM 25/2008 about airfreight 
managements, there are 289 available 
airports in Indonesia. They are 13 
airports that brought off by PT 
(Persero) Angkasa Pura I (PAP I); 13 
airports that brought off By PT 
(Persero) Angkasa Pura II (PAP II), and 
the rest were brought off by Technical 
Executors Unit at Directorate General of 
Air Transportation. n the meantime, the 
data obtained from Directorate General 
of Civil Aviation, Ministry of 
Transportation were aircraft-km, 
aircraft-hours, available seat-km, and 
number of passengers, loadings cargo, 
passenger load actor, and weight load 
factor. Domestic air transportation 
activities entirely are conducted by 
domestic airlines companies both state 
government and privates. While abroad 
air transportation activities are 
conducted by foreign and national 
airlines companies. nformation 
presented includes flight traffic, both 
domestic and international as 
production of all airports in Indonesia, 
production of airline companies either 
state owned or private enterprises 
(domestic and international); and 
development of aircraft according to 
civil aircrafts registered. 
 

 
 

ANALYSIS AND FINDING 
Table 1. 

 
 
The airport performance for domestic 
flight such as arrival of aircraft, 
passengers, cargo, baggage, and 
mail/packages, are described in table 1. 
Showed in 2015, the number of aircraft 
arrival for domestic flight were 791.8 
thousand units, while number of 
passenger were 75,6 million people, 
cargo were 496.3 thousand tons, 
baggage were 568.7 thousand tons, and 
mail/packages were 4.6 thousand tons. 
If it compared with previous year , the 
number of aircraft and passenger 
arrival for domestic flight had increased 
by 2.86 percent for aircraft and 2.31 
percent for passenger . Likewise, 
unloading cargo, baggage, and 
mail/packages went up respectively 
26.42 percent, 0.50 percent, and 10.75 
percent. When observed further, the 
aircraft arrival for domestic flight in last 
five years (2011-2015) had grown at 
4,21 percent per year. It was in line with 
growth of the number of arrived 
passengers, volume of unloading cargo, 
and baggage respectively 6.38 percent, 
2.47 percent, and 8.88 percent per year. 
While the growth of unloading 
mail/package decreased by 17.49 
percent. Based on table 2, shown that in 
2015, aircraft departures for domestic 
flight were 790.8 thousand units and 
the number of passenger were 72.6 
million people, cargo were 597.9 
thousand tons, baggage were 584.3 
thousand tons, and mail/package are 
2.9 thousand tons. If compared with 
previous year , the number of aircraft 
departures for domestic flight had 
increased by 2.88 percent, from 768.7 
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thousand units to 790.8 thousand units. 
Departed passenger for domestic flight 
rose by 1.31 percent, followed by 
loading cargo and baggage which 
increased by 10.13 percent and 5.42 
percent. On the other hand, loading 
mail/package decreased by 2.45 
percent. When observed further , 
growth of aircraft departures for 
domestic flight in last five years (2011-
2015) increased 4.15 percent per year. 
This growth was in line with growth of 
number of departed passenger, volume 
of loading cargo, and baggage. Departed 
passengers for domestic flight on 
average grew by 5.19 percent per year, 
followed by loading cargo which grew 
by 6.57 percent and loading baggage 
grew by 6.54 percent. While the growth 
of loadings mail/package decreased to 
25.98 percent per year.  

Table 2. 

 
 
The airport performance for 
international flights, included arrivals of 
aircraft, passengers, cargo, baggage, and 
mail/packages for period 2011-2015 
shown in table 3. In 2015, aircraft 
departures for international flight were 
95.6 thousands units and number of 
passenger were 13.2 million people, 
cargo were 185.4 thousand tons, 
baggage were 168.7 thousand tons, and 
mail/ package were 725 tons.When 
compared with previous year , the 
number of aircraft arrivals for 
international flight has decreased 10.93 
percent from 107.4 thousand units to 
95.6 thousand units. As well the number 
of arrived passenger’s growth which 
decreased by 0.53 percent, followed by 
volume of unloading baggage and 
mail/package which decreased by 2.64 
percent and 62.30 percent. Meanwhile, 

the volume of unloading cargo 
increased by 1.58 percent.  
 

Table 3. 

 
 
aircraft arrival for international flight in 
last five years (2011-2015) on average 
had grown by 4.78 percent per year. 
Passenger arrived for international 
flight on average had grown by 5.02 
percent per year, followed by growth of 
unloading cargo and baggage 
respectively was 3.43 percent and 10.51 
percent. Meanwhile, unloading mail/ 
packages decreased by 11.78 percent 
per year. Aircraft departures for 
international flights in 2015 as shown in 
Table 4 were 95.6 thousand units, with 
the number of passenger were 13.6 
million people, volume of loading cargo 
were 196.3 thousand tons, baggage 
were 145.7 thousand tons, and 
mail/package were 1.2 thousand tons. If 
it compared with the previous year 
aircraft departures for international 
flight had decreased by 10.47 percent 
from 106.8 thousand units to 95.6 
thousand units. As well as the passenger 
and loading cargo decreased by 
respectively 0.51 percent and 5.05 
percent. While the volume of loading 
baggage and mail/package increased by 
2.03 percent and 25.03 percent. 
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Table 4. 

 
 
aircraft departures for international 
flight in last five years (2011-2015) on 
average had grown at 4.82 percent per 
year. It was in line with growth of the 
number of departed passenger , volume 
of cargo, baggage, and mail/package. 
number of departed passengers for 
international flight grew by 6.12 
percent per year, followed by the 
growth of loading cargo, baggage, and 
mail/package respectively 2.36 percent, 
10.63 percent, 24.25 percent per year. 
Furthermore, Table 5 shows the 
number of departed aircraft by airport 
for both domestic and international 
flight. The number of departed aircraft 
for domestic flight in 2015 had 
increased by 2.88 percent compared 
with previous year. From five observed 
airports, the increasing number of 
departed aircraft for domestic flight 
happened in Hasanuddin airports which 
amount was 1.19 percent. number of 
departed aircraft from Kualanamu, 
Soekarno Hatta, Juanda, and Ngurah Rai 
airports respectively decreased by 
11.57 percent, 1.70 percent, 5.45 
percent, and 5.87 percent.The number 
of departed aircraft for international 
flight in 2015 were 95.6 thousand units 
or decreased by 10.47 percent 
compared with 2014. From five 
observed airports, decreasing number 
of departed aircraft happened in two 
airports. They are Kualanamu 11.75 
percent and Juanda 4.67 percent. While 
increasing number of departed aircraft 
happened in Hasanuddin 17.92 percent, 
Soekarno Hatta 0.50 percent, and 
Ngurah Rai 0.11 percent. 
 
 

Table 5. 

 
 
constribution of aircraft departures for 
domestic flight in 2015 was still 
dominated by Soekarno Hatta airports. 
The number of departed aircraft from 
Soekarno Hatta to abroad reached 18.81 
percent. The following constribution 
came from Juanda 7.78 percent, 
Hasanuddin 5.54 percent, Ngurah Rai 
4.67 percent, and Kualanamu 3.23 
percent. constribution of departed 
aircraft for international flight in 2015 
was also dominated by Soekarno Hatta 
which reached 44.43 percent, followed 
by Ngurah Rai 27.06 percent, 
Kualanamu 7.45 percent, Juanda 6.37 
percent, and Hasanuddin 0.51 percent. 
 

CONCLUSION 
Airport is the most vital part of air 
transportation. It is different with 
harbor as sea transportation support, or 
terminal as land transportation support. 
Without airport, air transportation 
activities cannot be done, especially for 
aircraft which has fixed wing and need 
landing pads that fulfill several 
requirements. airport is an area that has 
necessary facilities and equipment to 
accommodate arrivals and departures 
of aircraft along with their passengers 
and cargo carried. However if we 
research further, airport nowadays have 
become particular area seen from flight 
operational’s side, social and economics’ 
side, and national security and defense’s 
side. Production of an airport can be 
observed from some indicators; such as 
number of aircraft arrivals and 
departures; departed, arrived, and 
transited passengers: loading and 
unloading baggage, cargo, mails / 
package at the airport. These indicators 



ISBN: 978-602-50037-2-1 

 

191 
 

would describe the extent of activities, 
production and utilities level of each 
airports. 
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Abtract.  Evaluating the land suitability for purposes in agricultureespecially in plantation was made 

in the form of a framework that was introduced by the Food and Agriculture Organization (FAO) in 

last century.Using this framework, land managers analyze the land suitability. Technology in mobile 

applications nowadays has been available and suggested in many areas of solving problem. A 

suitability evaluation tool was designed by transforming the FAO framework into smart mobile 

application. Simple language for each variable (factor) was used in the application and also by 

utilizing case base reasoning (CBR) algorithm as an expert system. Land characteristics such as soil 

type, depth of soil solum, soil fertility, pH, drainage, risk of flood, etc were involved in the 

program.In this paper, three plantation crops, namely coffee, sugar-cane and coconut were used 

analyzed. Agro climatic data determining the suitability of the crops were developed into general and 

specific criteria for the plants. Computer-based program was made and implemented. Usabilitymodel 

was made for mobile application. From 32 respondents it was found that the usability of the system 

was in “very good” classification, which was all dimensions were between 3.68 and 4.34. The 

program was urgently needed by the managers. 

 

Keywords: conformity tool, suitability evaluation, plantation crops, FAO framework 

 

 

INTRODUCTION 

 

             For a vast country such as Indonesia requires a tool to evaluate land suitability if one wants to 

utilize his/her land well. Evaluating land use such as agricultural land and plantations was firstly 

introduced by FAO in the last century. Land use planners are doing a matching process of their land 

characteristic data with the standard data for a crop evaluation. 

 

The framework methods for land suitability evaluationwhen used manually prove that  it is 

time-consuming and uninteresting forland users including people involved in agriculture (Djaenuddin, 

1995; Rahim et al., 2015). Manual evaluation method wereexemplified by Hermawan (2011) in his 

study of assessment of the suitability of coal mined lands in PT. Bukit Asam Tanjung Enim South 

Sumatra. He then found that most of the land in the post-mining land reclamation of coal was suitable 

for agricultural crops in general. In other time, Rahim (2014) also assessed the suitability of the post-

mining land manually for plantation crops. 

 

 Mobile applications are most prevalent in the world at present have prompted writers to 

develop more quickly and practical in evaluating of land suitability for plantation crop. Rahim et al 

mailto:sup_effendi@yahoo.co.id
mailto:ahmad_affandi123@yahoo.com
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(2016)  focusedon the development of a mobile application as a tool for land suitability evaluation for 

plantation crops namely rubber, cocoa and oil palm. This application was equipped with a very useful 

program, especially for land managers. This study  tries to describe the use of mobile applications as a 

practical and fast tool for land suitability evaluation for several plantation crops, namely coffee, 

sugarcane and coconut. 

 

 

LAND SUITABILITY EVALUATION FRAMEWORK 

 

Land suitability evaluation was made by adapting Land Evaluation framework introduced by 

FAO (1976) and 2007, which is known to have been useful for land users and landuse managers.Land 

suitability evaluation as outlined by FAO (1976) and Sehgal (1996) has four categories, and four 

degrees of limiting factors (0-3) i.e. without limiting factor (0), until very severe limiting factor (3) 

(Rahim et al., 2016), namely: 

 

a. Orders of S and N. Order Smeans that a certain land is suitable for a particular use within a 

limited time period. Order N means  that the land is not suitable for a particular use. 

b. Classes S1 - S3 and N. S1Class means a very appropriate for certain use, land that does not 

have a limiting factor or has only a few minor limiting factor. S1means suitable for certain 

use, land units with light and the limiting factor is not more than one medium divider that can 

be improved. S2means a land with moderate suitability, land units that have more than four 

light limiting factor and not more than three-limiting medium ( moderate ) that may be 

improved. S3means less suitable land, land units with more than three limiting factors 

limiting medium (moderate) and or no more than a severe limiting factor. N means not 

appropriate potential land, land units that have very severe limiting factors that may be 

improved. 

c. Sub - class states the type of the limiting factors in each class. In one sub - class may have 

more than one limiting factors. 

d. Units meansthat land suitability unit level is further division of the sub -class based on the 

magnitude of the limiting factors . 

 

Table 1 shows the criteria for land suitability for plantation crops (coffee, sugarcane). Criteria in this 

tablecannot be used directly by land managers in order to evaluate the land. Therefore, this table was 

constructed in a simpler language in the application so it may be easily understood by land use 

manager in general. Such simplification was made in the screen shot section.   

 

In fact, variables in the table weretransformed into ready-used questions to get an answer from the 

user. However, not all variables were displayed in the application. This consideration was due to 

several variables may not be physically measured, because the number of variables was relatively 

equal in value between regions or soil types. For instance, annual rainfall generally is in the range of 

2000 and 3000 mm.The daily air temperature is more than 25 °C. 

 

 

 

 

 

 

Table1. Criteria forland suitability classes of coffee, sugarcane and coconut. 

 

Land characteristics Limiting factors andland suitabilityclasses 

S1 S2 S3 N1 

Climate condition 
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Rainfall  3000-2000 2000-1300 1300-1000 <1000 

Temperature (o C) 25-28 23-25; 30-32 20-23; 32-34 >35; <20 

Topography of Slope 

(%) 

<8 8-16 16-30 >30 

Flood hazard Fo F1 F2 F4 

Drainage Class Good Moderate Poor Very poor 

Texture ClSL, SClL SClL SL,S(f)L SL,SCl, S(f) 

Effective Depth (mm) >1000 1000-750 750-500 <500 

Nutrient content: 

-  NPK average 

(kg/ha) 

MMM MLL LML - 

- CEC (me/10%) 24-16 <16(-) <16+ - 

Base saturation  (%) 35-50 20-35 <20 - 

C –organik (%) >0.8 0.4-0.8 <0.4 - 

pH 5.2-7.5 

5.5-6.0 

6.0-7.0;  

7.5-8.0 

>7.5-8.5 

4.0-<4.5 

>8,5 

<4.0 
Legend:  FO (none), F1 (light), F2 (moderate), F3 (moderate-heavy), CISL (clay sandyloam), SClL (sandy 

clay loam), SL (sandy loam), S (f)L (sandy (fine) loam), SCl (sandy clay), S (f) (sand, fine). MMM 

(medium nitrogen - N, medium Phosphor - P,  Medium potassium, K), MLL (medium N, low P, low K),                

LML (low N, medium P, low K), C (carbon), CEC (cation exchange capacity).(modified from Rahim et al., 

2016).  

 

Rule based system 

 

Expert system algorithm chosen by Rahim et al. (2016) in their paper is a rule-based system 

(RBS). This is an attempt to discern patterns in order to determine the right decisions, so that the 

suitability of the particular land can be determined correctly. This approach combines the pattern of 

all the rules meeting that refer to the table as pattern matching and generate conclusions. RBS is an 

artificial intelligence approach that utilizes the statement "if-then" introduced by Hayes-Roth (1985) 

and applied by Rahim et al. (2016). The statement "if" here means that certain conditions are resolved, 

where the statement "it" means when the condition is met the action is stopped or executed. 

 

A rule has the statement "if-then" was built based review of the literature mentioned earlier. 

Results fired rule is well capable of running other rules related or directly result in the final 

conclusions (Rajendra and Priti, 2010). The point is that, among a group of rules, just some rules are 

fired which makes the pattern to achieve a particular goal or conclusion. This is due to the fired rules 

are based on the type of facts that are given first, and then reasoning will be processed for the paths to 

all relevant rules are executed (Rahim et al., 2015). 

 

Two kinds of conclusionsgiven by RBS as an expert system, are the forward chaining and 

backward chaining introduced by Hayes-Roth (1985, Rahim et al. 2016). Forward chaining is a search 

method that starts from a group of facts to reach conclusions (Huang, 2009). This method is also 

known as data-driven, which means that the search of the data that lead to conclusions. Meanwhile, 

backward chaining is in the opposite way, starting from the goal or conclusion to take the facts in the 

end. Another name is purpose driven, which means from the destination to data. In this paper, the 

authors chose forward chaining, because the data coming from the user is requested, then the system 

will automatically conclude to find the right decision. It is after that, the design forward chaining rules 

should be depicted in the graph visualization, so what the relevant rules and interpretations can be 

seen in the algorithm can be done properly. However, it is important to establish all the relevant rules 

in this study, so the implication that direction may be lowered further (Rahim et al., 2016). 
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Only a number of variables were displayed in the application. The use of simple language 

was included in the application. In other ways, each of variables was packaged into a question, which 

has some details (explanation) so that users could understand the variable and give an answer. The 

following screen shots in the next page exhibit the sample of question 

 

Land suitability of any proposed land is determined and measured with three groups 

dimensions namely (i) land quality identification, (ii) plant requirements, (iii) evaluation process, in 

selecting  land suitability classifications and limiting factors for the proposed crop.  

 

In order to do this, analysis the expert system theory is deployed. Case Base Reasoning 

Theory is chosen as an expert system algorithms in attempting to see the pattern for shaping the 

calculation issue, so that the suitability towards particular land can be seen.  The reason why this 

theory is selected is due to this approach could see the pattern for each variable and refers to the table 

as matching value in similarity cases. To understand, CBS is an approach which focuses on the role of 

experience throughout deciphering the future problem (i.e., by reusing from the previous case the 

problems are solved and also could be from the similarity of the problem that is solved previously) 

(Leake, Kinley, & Wilson, 1997).  The following figure (see figure 1) displays the concept of CBR 

approach.  

 

 
 

Figure 1.The process of CBR circle(Aamodt& Plaza, 1994; Rahim et al., 2016) 

 

Figure 1 shows model of CBR's cycle. The CBR cycle consists of four main steps: retrieve, 

reuse, revise, and retain ("4 REs"). This figure explains that first and foremost the data enter as new 

case problem (retrieve part), and then the flow goes to another phase, which is a comparison case. In 

this part, the problem value is then compared towards the existing table (FAO theory) that has been 

stored into the database in order to see the similarity. The similarity here means if the particular 

problem has biggest similarity toward limiting factors that have been settled in table, then the 

proposed solution is displayed to the users (reuse part). Lastly, if the proposed solution is suitable, the 

revision towards new cases could be updated into a new solution that is ending up as retain part in the 

CBR cycle.  

 

Suitability evaluation of  plantation crops application and screenshot 

 

Attempts to use mobile applications for land suitability assessment conducted by Rahim et 

al. (2016) have proved that such a simple and practical means to assess the suitability of the land is 

possible. Since all land users always find it difficult to do when dealing with large amounts of data 

coming from the land quality of laboratory analysis of the soil and the availability of data Geo-physics 

and climate throughout Indonesia and in the world. What is important here is that much remains to be 

done when dealing with agricultural crops. In Rahim et al. (2015; 2016), a computer program that 
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they make only deal with general and specific criteria for plantation crops including coffee, sugarcane 

and coconut. In Indonesia, there are a lot of trees that need to be common criteria and especially for 

crops such as bananas, sugarcane, cashew, coconut, pineapple, rambutan, durian, coffee, pepper, 

jackfruit, dragon fruit, cloves, breadfruit, sago and others. 

 

Land suitability assessment methods manually can no longer widely be recommended. The 

Indonesian government, in this case, the Department of Agriculture, need to give a quick solution to 

provide a tool for land evaluation. Authors, with the help of sponsors, will complete in one year or 

over a program that is friendly to the tablet or other cross platform technology that serves as an 

evaluation of the suitability of land for plantation crops in general. This is very needed by land 

managers in remote areas of Indonesia. 

 

Sreenshot of the application of the program in a tablet are displayed as follows. The 

application is very straight forward and very easy to run provided the user(s) have appropriate data for 

the criteria of the land they want to evaluate its suitability. The conclusion for land suitability classes 

is given promptly.  

 

 
Figure 2. Main User Interface  

 

 
Figure 3. Topography of Slopes  
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Figure 4.Flooding  

 

 

 
 

Figure 5.  Screenshot of Result 

 

Usability of  the application 

 

Usability for the present  model developed by Hussain et al. (2013). This model was used for  

the usability assessment  is specifically designed for mobile application. The usability characteristic in 

this model consists of three major points, namely Effectiveness, Efficiency, and Satisfaction. In this 

model also highlighted that each characteristic is categorized into its own sub-characteristic as well as 

its guidelines (Table 2).An intensive survey and  experiment were conducted in order to assess  all of 

sub-characteristics. Users have to complete some tasks given. For instance, how fast the prototype is 

needed after conducting a task; 
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Table 2.Usability Characteristic 

 

Quality 

Characteristic 

Sub-Characteristic (Goal) Guidelines 

Effectiveness  Simplicity 

 

 

 

-Ease to learn 

-Ease to input the data 

-Ease to use output 

-Ease to install 

Accuracy  -Accurate 

-Should be error-free 

-Successful 

Efficiency Time taken -To respond 

-To complete a task 

Features -Support/help 

-Touch screen facilities 

-Voice guidance 

-System resources info. 

-Automatic update 

Satisfaction 

 

 

Safety -While using the application 

-While driving 

Attractiveness 

 

-User interface 

Source: After  Rahim et al. (2016). 

 

Beforehand, convenience sampling was taken, in which the respondents were selected  from 

any member of the population who is conveniently available to provide it (Bougie & Sekaran, 2010; 
Rahim et al., 2016). In addtition, Roscoe (1975) stated that in order to determine the sample size, the 

following rules of thumb may be used:Respondents between 30 and 500 are suitable for most 

research.For simple experimental research with tight experimental controls, successful research is 

possible with samples as small as 10 to 20 in size. 

 

Thereafter, all in all, this study managed to gather 32 respondents to be involved in the 

experiment. The demography is exhibited in table 3.All respondents were then required to fill the 

usability questionnaire that represents all the characteristics mentioned earlier. Before that, the users 

were given explanation through slide presentation about the prototype as well as the questionnaire to 

be filled at their own pace. Then, they were allowed to ask anything about how to function the 

prototype and the questionnaire itself. The questionnaire used the likert scale of 5 point (see figure 7). 

 

Table 3. Demography of Respondents 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Students 8 24.3 24.3 24.3 

Employees 9 28.6 28.6 52.9 

Lecturers 5 15.7 15.7 68.6 

Farmers 10 31.4 31.4 100.0 

Total 32 100.0 100.0  
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In measuring accuracy, respondents were required to fulfill some tasks that were given. After 

that, they were asked to answer some questions that refer to the following metrics as guidelines, 

namely: 

1. Number of errors, 

2. Time taken to complete the task 

3. Number of tasks successful in a given time 

4. Number of tasks successful at the first attempt 

 

By using likert scale of five point, they were then directed to give their opinions to measure it.    

 

 
 

Figure 7.  Linkert Scale 5 Point 

 

All answers were analyzed with descriptive analysis frequency in SPSS software. The 

analysis included mean, minimum, and maximum. The results were in the following tables (Table 4 

and Table 5): 

 

Table 4. Sub-characteristic Statistic Results 

 

 Simplicity Accuracy Time_Taken Features Safety Attractiveness 

N Valid 32 32 32 32 32 32 

Missing 0 0 0 0 0 0 

Mean 4.0571 3.9381 4.3476 3.1571 3.0524 4.3143 

Minimum 2.00 2.00 3.00 2.67 2.67 3.00 

Maximum 5.00 5.00 5.00 5.00 5.00 5.00 

 

Table 5. Quality Characteristic Statistic Results 

 

 Effectiveness Efficiency Satisfaction 

N Valid 32 32 32 

Missing 0 0 0 

Mean 4.0125 3.7523 3.68335 

Minimum 2.00 3.00 3.00 

Maximum 5.00 5.00 5.00 

 

Interpreting the results used the five point scale (see table 6).  

 

Table 6. The Five-Point Likert Scale  

 

Range Classification 

1.00 – 1.80 Poor 

1.81 – 2.61 Fair 

2.62 – 3.41 Good 

3.42 – 4.42 Very Good 

4.43 – 5.23 Excellent 
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It can be seen in Table 4 that almost all sub-characteristics reached on average in the range 

between 3.9 and 4.3 points (very good scale). Meanwhile, the sub-characteristics for feature and 

safety have lower scores, which in the rangeon average between 3.0 and 3.15 point (good scale). 

Nonetheless, the results for the overall average of three main characteristic: Effectiveness, Efficiency 

and Satisfaction were very good scale, which have mean scoresof 4.01, 3.75 and 3.68 respectively. It 

can be concluded that all respondents got very good perspective in usability of the mobile application. 

 

CONCLUSION 

 

Land suitability evaluation tool has been  derived that is simple to run by transferred the 

theory of FAO into smart mobile applications as the appropriate tool. This application uses a simple 

language for each factor and also utilizes Based System (RBS), an algorithm rules. In this paper land 

suitability evaluation is limited to three plantation crops namely coffee, sugarcane and coconut. Agro 

climatic data affecting the suitability were developed into general and specific criteria for the crops.. 

Computer-based program has been designed and implemented.Test of the usability of the system that 

was conductedshowed that usability of the system were in “very good” classification in which the all 

average means of all characteristicwerein the between range 3.68 and 4.34. In the future,this program 

will be designed  to other cross platform technology. The program is urgently needed by the 

landmanagers, farmers, companies, lecturers, students and government officials. 
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Abstract. The importance of the role of mathematics in our daily life makes mathematics as one of the 

compulsory subjects in school. In the process of learning mathematics, critical thinking skills needed to solve 

mathematical problems and also required by students to connecting mathematics on their daily life. Generally 

that happens in the learning of mathematics is teacher-centered learning that causes students do not play an 

active role during the learning process. Such learning can not improve students' critical thinking skills. It 

requires learning that takes into account the importance of conceptual understanding so that students can 

construct their own knowledge, one of them by managing the learning activities in contextual or realistic, ie 

by learning known as Realistic Mathematics Education. The learning process can not be separated from the 

using of a good instructional devices based on realistic mathematics education so as to improve students' 

critical thinking skills. The objective of the research is to describe the process and the result of the 

development instructional realistic mathematics devices in the material of line at the seventh grider of Junior 

High School. This research is a development research that is suitable with 4-D model device development 

flow consisting of four stages. Instructional devices developed include lesson plan, student’s work sheet, 

learning achievement test, and critical thinking tests. Based on the results of descriptive analysis on the 

process of instructional devices development, the instructional devices are categorized as good. The 

instructional devices had fulfill valid, practical, and effective criteria. 

Keywords: Critical thinking, realistic mathematics education, line. 
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Abstract. Reading is the part that is always emphasized in education. Science presented in every field of 

science to know the students and it requires students to read. Without reading the students will not be able to 

absorb knowledge in more depth. The motivation for reading is one aspect that must be owned by the 

students that he was able to absorb the various sciences. This study was conducted to measure learning 

keefektiofan Cognitive Academic Language Learning Approach (CALLA). This learning approach is 

cognitive academic language in reading a short story in the 5 th grade. This activity can be fostered in the 

students' motivation to read stories. Elementary School fifth grade students of as a class of samples 

(experiment and control) were students of class V Elementary School Citapen I, CikalangI, Karanganyar I, 

and Karanganyar II. Analysis of experimental data using the Test Statistics different test (t test) with pairwise 

comparisons class control class and experimental class. CALLA experimental class through learning, while 

the control class with cooperative learning. This study focused on the effects CALLA use in learning to read 

short stories. The results showed CALLA affect the increase in motivation and the ability to read a short 

story. The average pre-test and post-test 76.93 77.67 in the class benchmark. Analysis of the data by using a 

different test statistic (t test) value is 3092 with Sigifikansi (2-tailed) <0.05, then the two samples are 

significantly different. Sample t-test two pairs of experimental class and control class values obtained 

Significance (2-tailed) = 0.004, meaning the two samples are significantly different. Thus, the hypothesis 

formulated proved acceptable (Ha). These results illustrate that learning CALLA (cognitive academic 

language learning approach) effectively used to increase motivation and improve reading comprehension 

metacognitive, cognitive, and social / affective in learning to read a short story in the 5 th grade  

Keywords: CALLA, Learning, Reading, Class V SD 
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Abstract. Research objectives that is analyze comparison the ratio sex and models growth and index allometri 

conditions in fish of bawal (P. argenteus). The study is done for 6 months of the months January 2017 to july 2017. 

Technique research methodology descriptive kuantatif based on a method of case study. The determination of recipient in 

the sample based on a method of purposive sampling. Design research in the collection data using design research with 

the two methods that is research methodology survey / observation into a field (looping as many as 12 times during 6 

months) and methods scale laboratory. The sample collection every two weeks based on pattern tidal. Data a total lenght 

and weight of growth allometri and an index condition. Data on the number of the catch fishermen and sexes in use by 

contrast about male and female. Results of the sexes fish of Bawal male and female namely 1,68: 1, with the number of 

species about 140 tail is (62,78 %) 83 male and female (37,22 %). Fish of Bawal growth male and female having a 

growth allometri negative, however in see of the most condition of a body of fish Bawal male and female is the shape and 

a very fat.  

Keywords: Model ; Growth Allometri ; Index conditions ; P. argenteus ; Waters of Tarakan 
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Abstract. The project came to a collaborative research agenda on Greater Jakarta’s scenarios of flood risk in the 

coming decades. This emergent crisis of flooding is connected to a range of issues – urban development and land 

use change, groundwater extraction and land subsidence, and climate change induced sea level rise. Each of 

these issues has its roots in a complex mix of socioeconomic, geographic, and political dynamics. It is 

increasingly apparent that there can be no single solution to the issue of flooding. This problem requires many 

different solutions, including not only the development of new infrastructures of resilience, but also regulatory, 

legal, and governance reform, new approaches to watershed management of the greater urban areas, land use 

planning, as well as community-based approaches to flood adaptation and mitigation. A follow-on research 

workshop was held and reported in this paper with the following premises: 1) That identifying new approaches to 

flood mitigation and adaptation requires a strong understanding of the broad range of factors driving the crisis of 

flooding. 2) That many of the causes of flooding have a variety of dimensions. To fully understand these causes 

must therefore take an interdisciplinary research approach. 3) That such interdisciplinary research will require 

input from a range of stakeholders, including communities, non-governmental organizations, government, and 

academia. The deliberations revealed a number of important emerging areas of research agenda that potentially 

can be developed for joint projects between Northeastern University and Indonesian universities. 

 

 

Keywords : flooding, risk, urban, Jakarta 
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ABSTRACT 

Beef is one of widely consumed protein sources in the world due to its delicacy and 

nutritional content.  Beef on different muscle locations has distinct activities and functions. The 

objective of this study was to assess the effects of muscle types on beef quality of Bali cattle 

from traditional rearing.  Muscles investigated were longissimus dorsi (LD), biceps femoris (BF), 

pectoralis profundus (PP), and gastrocnemius (Gn). The research used completely randomized 

design (CRD) with 4 treatments and 5 repetitions. The results showed that muscle types were 

significantly different in pH, cooking loss, and beef color (P<0.05). Moreover, flavor and 

tenderness were also significantly different (P<0.05), but smell, texture and juiciness were not 

significantly different (P>0.05). In conclusion, beef on different muscle types had different 

physical and organoleptic characteristics. 

 

Key word:  muscle types, beef quality, Bali cattle  
 

 

INTRODUCTION  

Beef is one of widely consumed protein sources in the world due to its delicacy and 

nutritional content. Beef has been an inseparable livestock from human lives. Due to its complete 

nutritional content, beef has its satisfactory taste for consumers and also to keep nutritional 

requirements balance. Soeparno (2009) defined beef as the whole tissues of animals and all 

edible products generated from the tissue without posing any health problems.     

   

 Physical qualities of beef include pH, water holding capacity, cooking loss and texture. The 

qualities are influenced before and after slaughtering. Factors affecting the quality before 

slaughtering are genetic, species, orde, types of cattle, sex, age, feed, additive materials (e.g. 

hormone, antibiotic, and mineral), and stress condition. Meanwhile, factors after slaughtering are 

pH of the meat, storage methods, types and location of the muscle. 

  

 One of the main concerns to evaluate the freshness of beef is organoleptic characteristics. 

Normally, consumers select beef based on physical appearance, such as color, texture, 

brightness, and flavor intensity of the meat. The appearance of beef is greatly affected by breed 

systems, and handling before and after slaughtering.        

The characteristic of muscles are closely associated with their function. Due to their 

function, the number of connective tissues found in the muscle is different. The connective 

mailto:harapinhafid@yahoo.co.id
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tissues play an important role in the toughness of the meat. Lawrie (2003) explained that 

different levels of protein influence the structure and level of muscle activities. Different types of 

muscle were shown to have different distribution of nitrogen. Thus, different muscle activities 

may generate different protein levels. The aim of the present study was to examine the effects of 

muscle types on physical and organoleptic qualities of beef.                                  

 

MATERIALS AND METHODS  

Research site  

The research was conducted for a month from June to July 2016 in the Laboratory of 

Faculty of Animal Science, Halu Oleo University, and samples were collected from a certified 

slaughtering house.  

 

Sample collection  

A 5 kg beef of Bali cattle was freshly collected from a slaughtering house in Kendari. The 

beef was obtained from 2-3 year old males in different parts of the muscles. The muscles were 

longissimus dorsi, biceps femoris, pectoralis profundus, and gastrocnemis, and were measured 

for their physical and organoleptic characteristics.    

The research used completely randomized design and conducted in four treatments and 

five replications (Steel and Torrie, 1980). The treatments were: A1 = Longissimus dorsi (LD), 

A2 = Biceps femoris (BF), A3 = Pectoralis profundus (PP), and A4 = Gastrocnemius (Gn) 

 

The mathematical model for the study is described as follows:   

 Yijk = u + Ai + ε ij 

  i = 1, 2, 3, 4   j = 1, 2, …, 5 

Where :  

Yijk    = observation results   

u     = the average of whole observation  

Ai     = effects of muscle type   

ε ijk      = error 

Least significant difference (LSD) test was conducted if there were significant differences 

among treatments.   

 The evaluation of tenderness, colour, taste, flavour, and juiciness was conducted by 

organoleptic test, involving 5-15 trained panellists as recommended by Soekarto and Hubeis 

(1992). The scoring criteria were determined using the hedonic scale at five muscle samples as 

suggested by Rahayu (1997):     
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Table 1. Criteria of organoleptic assessment of muscle samples based on the hedonic scale  

Sensory evaluation  Hedonic 

scale  

Criteria  

Tenderness 1 

2 

3 

4 

5 

Highly tender  

Tender  

Moderately tough  

Tough  

Highly tough  

Color 1 

2 

3 

4 

5 

Pink 

Red maroon  

Red 

Red brownish  

Dark brown 

Smell  1 

2 

3 

4 

5 

Highly preferred 

Preferred  

Moderately preferred  

Dislike  

Highly dislike  

Flavor 1 

2 

3 

4 

5 

Highly preferred  

Preferred 

Moderately preferred 

Dislike 

Highly dislike  

Juiciness  1 

2 

3 

4 

5 

Highly Juicy 

Juicy 

Moderately Juicy 

Dry 

Highly Dry 

Source : Hafid, et al. (2000); Hafid and Syam (2007) 

 

The collected data were then analysed using one-way analysis of variance (ANOVA) and 

least significant difference (LSD) test to find out if there were significant differeces among the 

treatments. Differences among the treatments were considered significant at P<0.05. (Gaspersz, 

1991). 

 

RESULTS AND DISCUSSION  

Physical characteristics  

The physical characteristics of Bali cattle obtained from different muscles are presented in 

Table 2.  
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Table 2. Physical characteristics of beef obtained from different muscle samples.  

Variable  
Muscle Type 

LD BF PP Gn 

pH 5.77±0.03a 5.44±0.08b 5.93±0.35c 5.63±0.11d 

Cooking loss (%) 35.90±2.88a 32.94±9.38ab 36.16±2.96a 29.78±4.19b 

Color scoring  6.13±1.77a 8.07±0.96 b 7.60±1.68b 7.13±1.41ab 

Different superscripts in the same line indicate significant differences among treatments at α 0.05 

(P<0.05)  

 

a. pH 

In the present study, significant differences in pH were observed among the muscle 

samples (P<0.05). It was found that the average pH in PP, LD, Gn, and BF was 5.93±0.35, 

5.77±0.03, 5.63±0.11, and 5.44±0.08, respectively. Glycogen and handling prior to slaughtering 

may contribute to the increase in lactic content (Buckle et al., 1986). Beef within the pH range of 

5.1-6.1 will not easily be affected by microbial activity, while pH in the range of 6.2-7.2 is prone 

to microbial growth.         

 

b. Cooking loss  

Muscle samples were significantly different in cooking loss (P<0.05). The average pH in 

PP, LD, BF, and Gn was 36.16±2.96, 35.90±2.88, 32.94±9.38, and 29.78±4.19 (Table 2). 

Cooking loss is varied from 1.5-54.5% with the range of 15-35% (Syam, 2009). The loss in 

cooking tends to decline linearly as the cattle get mature. Difference in cooking loss is associated 

with the amount and deposition of fat. Other factors, such as feed consumption, ordo, and 

slaughter weight were also found to contribute to the difference in cooking loss.          

 

 

c. Color scoring  

Statistical analysis showed that the color of muscle samples was significantly different 

(P<0.05). The average score obtained in the present study was dark red (8.07±0.98) in BF, 

7.60±1.68 (dark red) in PP, 7.13±1.41 (red) in Gn, and 6.13±1.77 (red) in LD. Lawrie (2003) 

reported that beef with bright red color indicates good quality compared with red brownish color. 

In addition, beef is normally defined by palatability factors such as visual appearance, fiber, 

smell, tenderness, firmness, and lipid color.       

 

 

Organoleptic characteristics  

Organoleptic characteristics of beef in different muscle locations are presented in Table 3.   
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Table 3. Characteristics of organoleptic of beef from different muscle types  

Variable 
Muscle type   

LD BF PP Gn 

Taste  2.60±0.51 2.67±0.49  2.60±0.63  3.07±0.70  

Texture  3.20±0.68 3.13±0.64  3.20±0.86  2.93±0.80  

Flavor  1.47±0.52a 2.27±0.59b 2.20±0.56b 2.13±0.99b 

Tenderness   2.67±0.62a 3.67±0.98b 3.33±0.90bc 2.80±0.94ac 

Juiciness  2.40±0.63 3.07±0.59 2.87±0.74 2.53±0.99 

Different superscripts in the same line indicate significant differences at α 5% (P<0.05)   

 

a. Smell 

Statistical analysis showed that there was no significant difference in the smell of muscle 

samples (P>0.01). The average score of the sample ranged from 2.6-3.07 (table 2). Trantono 

(2011) reported that smell of beef is influenced by the types of feed given to the beef. Abnormal 

smells generated from the beef might be caused by health problems and medical treatments.        

 

b. Texture  

Different texture of the samples showed significant different among the treatments 

(P<0.05). The average texture in the present study was in the range of 2.93-3.20 (moderately 

tender) (Table 3).   

 

c. Flavor  

Statistical analysis showed that flavor was significantly affected by different muscles 

(P<0.05). It was found that the average flavor in BF was 2.27±0.59 (preferred), PP was 2.20±.56 

(preferred), Gn was 2.13±0.99 (preferred), and LD was 1.47±0.52 (highly preferred).        

Flavor is the first factor of acceptance by the consumer. Flavor is affected by a number of 

important factors including chemical, temperature, consistency, the interaction with other 

flavors, types and cooking time. Different muscle types showed a significant difference, but 

there was no physical difference among the muscle samples.   

 

d. Tenderness  

Tenderness was not significantly affected by different muscle types (P<0.05). It was found 

the average tenderness in BF was 3.67±0.98 (tough), PP was 3.33±0.90 (moderately tender), Gn 

was 2.80±0.94 (tender), and LD was 2.67±0.62 (tender). Hafid and Syam (2007) and Soeparno 

(2009) reported that tenderness and texture are commonly used to assess the quality of the meat. 



ISBN: 978-602-50037-2-1 

 

211 

 

Tenderness is affected by ante mortem and postmortem factors. Ante mortem factors include 

genetic, ordo, species, physiology, age, management, sex, and stress. Meanwhile, postmortem 

factors are chilling, refrigeration, freezing, storage temperature, processing and cooking 

techniques, and tenderizer materials. Therefore, tenderness is varied depending on a number of 

factors including species, order, cattle from the same species, carcass cuts and between muscles 

as well as the same muscle.   

       

 

e. Juiciness  

 

Statistical analysis showed that juiciness was not significantly affected by muscle types 

(P>0.05). The average juiciness of the samples ranged from 2.4-3.07 (Table 3). Soepamo (2009) 

reported that the juiciness of the beef is originated from two factors. The first factor is liquid 

produced during mastication, and the other factor is saliva produced by flavors such as 

intramuscular lipid. This occurs during mastication, where the liquid is drawn out as a result of 

centrifugation and pressure.           

 

 

CONCLUSION  

In conclusion, muscle obtained from different body parts showed significant differences in 

pH, cooking loss, color, flavor and tenderness (P<0.05), but not significantly different in smell, 

texture, and juiciness (P>0.05 
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Abstract. The research was conducted at Salak Gula Pasir Garden Sibetan Village, Bebandem District, Karangasem 

Regency, Bali from March to November 2016. The purpose of this research is to know the relationship between fruit-set 

with the quality and quantity of fruit in Salak Gula Pasir (Salaca zalacca var. Gulapasir) at every flowering season.  The 

study used Completely Randomized Design with one treatment factor, namely flowering season difference. The tested 

season consists of three stages: the flowering season of Sela I, the flowering season of Gadu and the flowering season of 

Sela II. 

Based on the results of this study can be concluded that there are differences in fruit-set caused by the difference of 

flowering season. The internal factors of the plant, especially the Relative Leaf Water content and IAA flower content 

are also influenced by the seasonal flowering difference. This is evidenced by the positive correlation between fruit-set 

with leaf KAR (r = 0.669 **) and IAA interest (r = 0.702 **). The flowering season has significant effect on the quantity 

of Salak Gula Pasir, which is indicated by the significant differences in the weight of fruit per plant, the number of fruit 

cluster per plant, the number of harvests per plant, and the number of harvests per cluster. The quality of Salak Gula 

Pasir observed is not influenced by flowering season because the weight per fruit and total dissolved solids is not 

significant between flowering season. 

 

Keywords: salak Gulapasir, quality, quantity 

 

 

I. INTRODUCTION 

Salak (Salacca zalacca) is one of Indonesia's original 

tropical fruits.  Indonesia has 13 species of salak and its 

relatives because Indonesia is the center of the origin of 

salak plants (Budiyanti, 2007)[3].  One of the famous 

cultivars in the area of Bali is Salak Sugar Sand. 

Salak Sugar Sand (Salacca zalacca cv. Gulapasir) 

belongs to superior salak cultivars with sweet fruit flavor 

since the fruit is still juvenile.  Salak Sugar is not spicy, the 

flesh is thick and is not attached to the seeds.  The nature of 

the fruit is considered ideal to meet the demands of  salak 

commodity market and also forward, both for domestic 

market and export market today's (Bank Indonesia, 2004)[2].  

Salak Gula Pasir is a seasonally harvested fruit, so 

production and price in the market fluctuate between 

seasons.  This is certainly less profitable in terms of 

agribusiness because it is not guaranteed continuity of 

production. 

 According to Rai et.al. (2010)[14], the emergence of 

interest in the salak of Sugar Sand naturally occurs four 

times a year, namely in April (seasonal Sela I), July 

(flowering season Gadu), October (seasonal Sela II) and 

January (seasonal Raya). However, the maximum harvest 

season only reaches twice a year, the harvest (January-

February) from the flowering of October and Gadu harvest 

(July-August) from the flowering of April. In fact, there is 

often a harvest only once a year, namely the great harvest. 

This is due to the failure of fruit-set or failure to grow 

flowers into fruit. The cause of the failure of the flower to 

fruit in the flowering season of Sela I, Gadu and Sela II is 

still unknown. Therefore, research needs to be done to 

determine the cause of the failure of fruit-set. 

Flowering on plants is controlled by a number of 

endogenous and environmental factors. Studies on 

Arabidopsis plants show that the environmental factors that 

trigger flowering are the conditions of light, temperature, 

and stress. While endogenous factors that influence, among 

others, is the age of plants, hormonal content and sucrose 

(Santosa, 2010)[16].  Environmental factors will stimulate the 

active of a flowering genes. The gene will stimulate 

flowering if vegetative growth and good growth phase and 

plant endogenous substances support flower development 

(Pidkowich et.al, 1999)[9].  According to Dennis (1984) in 

Rai and Poerwanto (2008)[13] the success of the fruit-set is 
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due to the supply of nutrients and environmental control. 

The percentage of fruit-sets is often inversely proportional 

to the number of flowers. If the number of flowers formed a 

lot, then the number of fruit produced will be small. 

Pidkowich et.al. (1999)[9] suggests that, the failure of the 

fruit-set is due to poorly supported environmental factors or 

due to lack of optimal plant physiology processes. 

Based on Rai et.al. (2010)[14], the nutrient content of 

N, P and K leaves is not related to fruit-set failure in Salak 

Gula Pasir, but positively correlated with low rainfall and 

rainy days. The relative leaf water content (LWC) is 

influenced by the availability of water. Therefore, if rainfall 

and rainy days are low then the LWC value becomes low. In 

addition, LWC is also influenced by physiological processes 

in plants, especially changes in the content of plant endogen 

substances. 

Gustafson (1936 in Dennis, 1984)[6] states that auxin 

(IAA) can induce a fruit-set. The statement was supported 

also by research conducted Rai (2004) on mangosteen 

(Garcinia mangostana L.).  Flowering and fallen 

mangosteen fruit is caused by high ABA content, low IAA 

and low supply of photosynthate. Auxins affect the 

physiology of plants such as cell growth, fruit growth, 

absorption and aging. Sumi (2009)[19] explains that, 

increased IAA levels in fruit will stimulate the growth and 

development of fruit in the early phase of fertilization, so 

that IAA type auksin is often used to produce partenokarpi 

fruit. 

Carbohydrates are one of the compounds produced in 

the process of photosynthesis, which will then be stored on 

storage cells in the form of flour (Kartasapoetra, 1989)[8]. 

Carbohydarat will be used plants to support its growth and 

development. The addition of carbohydrate concentrations 

in flowers and leaves to the apple varieties of Cox's Orange 

Pippin begins when the flower blooms are perfect due to the 

mobility and retranslocation of carbohydrates from storage 

organs and coupled with the activity of photosynthesis in 

the leaves and all the green-colored parts of the flower 

(Vemmos, 1995)[22]. According to Rai (2005)[12], low supply 

of fotosintat in mangosteen is shown by lower total sugar 

content in shoot leaves whose flowers and fruits are 

decidated compared with total leaf sugar content at buds 

whose flowers and fruits do not die. 

Plant environmental factors will affect plant 

physiology activities that have a direct impact on the phases 

of plant growth and development. Climatic elements that 

affect the physiological processes include abiotic stress such 

as air temperature, air humidity, rainfall, drought, day 

length, and radiation intensity (Darjanto and Satifah, 1990 

in Thamrin, 2009)[20]. Critical point of flowering process 

lies in stage of interest induction. Once the interest is 

induced, the interest will differentiate and develop further. 

Plants need an environment suitable for growth. Thus, 

prolonged stress causes induced interest to fail to develop 

further (Rai and Poerwanto, 2008)[13]. 

The quality and quantity of fruits are influenced by the 

environmental factors also influenced by the internal factors 

of the plant. Environmental factors include air temperature, 

humidity, rainfall, day length, and radiation intensity 

(Darjanto and Satifah, 1990 in Thamrin, 2009)[20]. While the 

internal factors of plants, among others, the availability of 

water in plant tissues, the content of food substances, plant 

age, and endogenous hormones. This study aims to 

determine the effect of fruit-set, quality and quality of salak 

Gula Pasir. 

II. METHODS 

The research was conducted at Salak Gula Pasir 

Garden Sibetan Village, Bebandem District, Karangasem 

Regency, Bali which is located at an altitude of 700 meters 

above sea level (asl). This research was conducted during 

March until November 2016. Samples taken then analyzed. 

Several observed variables require laboratory testing, 

including relative leaf water content (LWC) conducted at 

Agronomy and Horticulture Laboratory, Faculty of 

Agriculture, Udayana University, Denpasar. Measurement 

of IAA content was done at Laboratory of Central Post 

Harvest, Ministry of Agriculture, Cimanggu Bogor. 

Materials used include plant materials and chemicals. 

The plant material is a salak Gula Pasir that has been 

producing (age 15 years). 

The tools used include meter, cropping scissors, 

analytical scales, ovens, knives, petridish, tissues, gauge, 

slide length, Hand refroctometer N1, scissors, chemical 

analysis tools, and other stationeries. 

This research uses Completely Randomized Design 

(CRD) with one treatment factor, that is flowering season 

difference. This season consists of: (1) Flowering season 

Sela I (M1), (2) Flowering season Gadu (M2) and (3) 

Flowering season Sela II (M3). 

Observations made in this experiment, namely 

observations during the flowering period during the 

flowering of Sela I, Gadu and Sela II. Observations during 

flowering include, relative water content of the plant 

(LWC), IAA flower content, and plant endogenous factors 

and observation of yields including percentage of fruit-set 

(%), fruit weight per plant (g), fruit weight weight per fruit 

G), the weight per fruit (g), the number of fruit bunches per 

plant (fruit), the number of fruit per plant (fruit), the number 

of harvests per cluster (fruit) and the fruit sweetness level 

expressed by the total dissolved solids (TDS) %) 

1) Relative Water Content (LWC) 

LWC was measured 3 times following leaf development 

phases to determine the internal water content of the plant. 

The first measurements of the leaf phase are still buds (still 

as leaf buds), the second measurement in the adult leaf 

phase (dark green leaf color, in axilla leaf contains no fruit 

or flower) and the third measurement in the adult leaf phase 

(dark green leaf color, Leaf midrib with fruit or flower). For 
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each LWC measurement, 6 leaf samples of each tree, 2 

sheets of the upper leaves, 2 sheets of the middle leaf 

midship and 2 sheets of the lower leaf stem.  From the six 

leaf samples taken 24 pieces of leaves. Leaf sample is cut 

with diameter of 1 cm, then weighs fresh weight (FW). 

Then the leaf piece is inserted into a bowl of water and 

illuminated by a fluorescent lamp at room temperature for 8 

hours. The leaves were removed and drained using a tissue, 

then weighed by the weight of the turgid (TW). The leaves 

were dried in an oven at 70 ° C for 24 hours then weighed 

dry weight (DW). The LWC value can be calculated by the 

formula:  

 

2) Flowering and Fruit-set  

 Flowering and fruiting include the number of flower 

bunches formed, the number of growing bunches of flowers 

yielding fruit bunches, the percentage of fruit-set, the 

number of fruit bunches and the number of fruit crops. 

Flowers are categorized successfully fruit-set when there is 

fruit that is formed in the bunch of flowers. Flower growth 

and fruit-set variables observed included: (1) the number of 

bunches of flowers including the number of bunches of 

flowers formed and the number of fallen bunches per plant, 

(2) the number of fruit bunches, (3) the fruit-set percentage, 

Bunches of flowers that develop into fruit with the number 

of bunches of flowers formed multiplied by 100%. 

3) IAA Flower Content 

The IAA hormone was analyzed using a sample of 

blooming flowers. The IAA analysis follows the Sanberg 

et.al method. (1987)[17]. The analysis was carried out 

quantitatively by HPLC through several steps, namely 

extraction, solvent separation, purification and measurement 

with HPLC.  At the time of flower or leaf sampling, the 

sample is immediately put into a cooler containing dry ice 

and then dried with a freeze-dryer. After that, the sample is 

stored in a freezer at -20 ° C.  
 

4) Sugar content in fruit (Total Dissolved Solids) 

For the total dissolved solids (TDS) (%) is determined using 

the Hand Refractometer tool. The trick is the flesh of bark 

cut a little and then destroyed in containers that have been 

provided. The resulting fruit fluid is then dripped onto the 

prism surface of the tool. Percentage of TDS can be seen on 

the equipment. 

The data of the research were analyzed by variance 

analysis according to the design used. If there is a 

significant difference then proceed with BNT test of 5% 

level. Furthermore, a correlation test was conducted 

between fruit-set and LWC leaf, number of fruit and fruit 

weight. 

 

 

 

 

 
 

III. RESULT AND DISCUSSION 

 

In Table 1 it can be seen that flowering season in Salak 

Gula Pasir has significant effect (P <0.05) on relative leaf 

water content (LWC), fruit-set percentage, IAA flower, fruit 

weight per plant, fruit meat weight per fruit (G), the number 

of fruit bunches per plant (fruit), the number of harvests per 

plant (fruit) and the number of harvests per cluster (fruit). 

Nevertheless, on the variable weight of crops and 

Pengamatan, pengambilan sampel dan analisis 
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peersentase of total dissolved solids showed an unstable 

influence (P ≥ 0.05).
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TABLE 1 

 SIGNIFICANCE VARIABLES INTERESTS, FRUIT AND ENDOGEN CONTENT OF 

PLANTS ON SANDLES SUGAR IN 1 YEARS OF SEASONS OF FLOWING 

No Variable Significance 

1 The relative water content (LWC) leaves (%) ** 

2 IAA content of flowers (ppm) * 

3 Percentage of fruit-set (%) ** 

4 Weight of fruit per plant (g) ** 

5 Weight of fruit flesh per piece (g) * 

6 Berat per buah (g) ns 

7 Number of fruit cluster per plant (piece) ** 

8 Number of harvests per plant (piece) 
** 
** 

9 Number of harvests per cluster (piece) ** 

11 Total dissolved solids (TDS) (%) ns 

 
 

1) Water Relative Contents Leaves, Percentage Fruit-Set 

and IAA Flower Content 
 

Table 2 shows the percentage of leaf water content (LWC) 

of leaves, the percentage of fruit-set and the highest IAA 

flower content obtained in the flowering season of Sela II, 

respectively 89.32%, 70.10%, and 52.46 ppm. While in 

flowering season of Gadu, leaf LWC percentage (67,80%), 

fruit-set percentage (47,00%), and IAA flower content 

(20,60 ppm) also showed the lowest value. 

The results showed that the largest percentage of fruit-set 

occurred during the flowering season of Sela II, which was 

70.10%. The percentage of fruit-set that occurred during the 

flowering season of Sela II increased by 15.94% compared 

to the flowering season of Sela I and 23.1% during the 

flowering season of Gadu. The high percentage of fruit-set 

is supported by leaf LWC (r = 0,669 **) and IAA flower (r 

= 0,702 **). It can be seen from the percentage of fruit-set, 

leaf LWC and the highest IAA flower content occured in the 

flowering season of Sela II. 

The results showed that the highest leaf LWC was obtained 

during the flowering period of Sela II (89.32%), the lowest 

in flowering season of Gadu (67.80%). It shows that high 

leaf LWC will lead to a high fruit-set success as well.  The 

same is obtained Chakherchaman, et.al. (2009)[4] in the 

Lentil plant (Lens culinaris L.), namely that LWC leaves 

have a very close relationship with the amount of grain 

produced. The results of this study indicate, the water 

content of plants plays an important role in determining the 

success of fruit-set in Salak Gula Pasir plants. Gardner 

et.al., (1991)[7] states, lack of water can cause stomata 

closure so as to reduce CO2 uptake and dry weight 

production. Based on research conducted Tembe et.al 

(2017)[21] on African tomato (Solanum lycopersicum) The 

response towater stress was mainly dependent on the 

genotype and reduction in moisture significantly reduced 

the SPAD value, leaf relative water content, stomatal 

conductance, the number of fruits per plant and fruit weight 

per plant. Continuous water shortages lead to a decrease in 

photosynthetic rate and it may take days after irrigation to 

return to the high rate of photosynthesis of high leaf LWC 

can increase metabolic and photosynthetic activity in plants. 

Thus, the resulting photosynthate increases and can then be 

translated to the sink section. LWC leaves are closely 

related to environmental factors, namely: rainfall and rainy 

days. 

The high percentage of fruit-sets during the flowering 

season of Sela II is supported by higher leaf and flower IAA 

values compared to the flowering season of Gadu. The 

highest leaf IAA value was in the flowering season of Sela 

II (29.67 ppm), while the lowest was in the flowering season 

of Gadu (10.06 ppm). The same pattern is also found in the 

IAA flower content of 52.46 ppm in the season between II 

and 20.60 ppm during the flowering season of Gadu. 

The pollen contains an auxin that triggers a reaction related 

to the fruit-set. The growing fruit is the main source of 

auxin for itself (Gardner et al., 1991)[7]. It shows the amount 

of auxin contained in the flower during the seeding season 

of Sela II is sufficient to attract photosynthesis and prevent 

absorption during the formation of the fruit-set. Therefore, 

the percentage of fruit-set in the flowering season of Sela II 

is higher than the flowering season of Gadu. Auxin is 

regarded as an influential constituent of defense responses 

via regulation of numerous genes and mediation of crosstalk 

between abiotic and biotic stress responses. However, 

identification of novel genes involved in stress responses 

may prove to be a vital target for engineering abiotic stress 

tolerance in principal crops (Wani, et. al., 2016)[23]. 

Based on Biggs and Leopold research (1958 in Santosa, 

2010)[16] obtained information that a high auksin 

concentration will inhibit absorption, on the contrary auksin 

with low concentration will accelerate the abscission. 

Differences in the content of auxin (and possibly other 

hormones) determine the magnitude of sink strength in non-

deciduous fruits (Ruiz and Guardiola, 1994)[15]. This 

confirms that the increased IAA content in interest will 

result in increasing the percentage of fruit-sets. The 

application of synthetic hormone (ZPT) auksin or giberelin 

can replace the role of seed in stimulating the development 

of fruit. IAA expression on the part of the ovule tissue 

serves to maintain the continuity of growth and 

development of fruit to adulthood. In other words indicates 

that auxin acts as the attractant of photosynthesis (Sumi, 

2009)[19]. In addition, during the flowering season of Sela II, 

the number of bunches and length of bunches of flowers 

produced is higher compared with the flowering season of 

Gadu. This variable also supports the high percentage of 

fruit-sets in the season. 
 

 TABLE 2 

RELATIVE LEAVES OF LEAF WATER, PERCENTAGE OF FRUIT-SET AND IAA 

FLOWER INTEREST IN THE SANDLES OF SUGAR IN 1 YEAR OF SEASON OF 

FLOWER 

No Variable Flowering season 
Sela I Gadu Sela II 

1 The relative water content 

(LWC) leaves (%) 
86,01 b 67,80 c 89,32 a 

2. IAA content of flowers (ppm) 54,16 b 47,00 b 70,10 a 
3. Percentage of fruit-set (%) 25,50 b 20,60 b 52,46 a 
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Photosynthesis plays an important role in flowering because 

it deals with the carbohydrate content needed as a source of 

energy for flower induction, differentiation and initiation of 

interest. The increased need for photosynthesis during 

initiation and flower development leads to an increase in the 

rate of photosynthesis to support the development of these 

flowers. This is related to increased sink strength in 

reproductive organs (Shivashankara and Mathai, 2000 in 

Rai, 2004)[11]. 

2) Weight Of Fruit Per Plant, Heavy Pulp Of Fruit Per 

Fruit, Number Of Fruit Fruit Per Plants, Number Of 

Fruit Harvest Per Plant And Number Of Harvest Fruit 

Per Cluster  

The data of the research results in Table 3 shows that the 

variables of fruit weight per plant (1934.17 grams), the 

number of harvests per plant (58.67 fruits) and the highest 

number of harvest per fruit (18.35 fruits) occurred during 

the flowering season of Gadu. While the weight of fruit 

flesh per fruit and the number of fruit cluster per plant is 

highest in the flowering season of Sela II, each of 39.67 

grams and 4.11 flower clusters. 

Salak Bali fruit is ready to be harvested when it has been 5 

to 5.5 months since open shrimp. The shape of fruit there is 

triangular upside down, oval and even some are round. The 

skin consists of scales arranged like snake skin to brown to 

blackish brown (Sibetan, 2015)[18]. 

The highest harvest weight per plant is obtained during the 

flowering season of Gadu of 1934.17 g. The high weight of 

harvest per plant during the flowering season of Gadu is 

supported by the number of harvests per cluster (18.35 fruit) 

and the number of fruits per plant (58.67 fruits) which is 

also high in the flowering season of Gadu. In addition, the 

high harvesting weight of the Gadu flowering season was 

also supported by leaf LWC (86.01%), fruit-set percentage 

(54.16%) and high flower IAA (25.50 ppm) content during 

the flowering season Sela I. This is because the process of 

the appearance of bunches of flowers to produce ripe fruit 

lasted for six months (Darmadi et al., 2002)[5]. 

Based on comparison of relative leaf water content data 

during flowering season contained in Table 2 obtained a 

pattern that is in Season I and II with high value, but in 

season Gadu becomes low. This will be related to the 

percentage of fruit-sets that occurred during the season. This 

will provide an opportunity for salak plants to produce 

fotosintat optimum.  Fotosintat formed will be streamed for 

growth and flower development. Therefore, during the 

flowering season of Sela II the percentage of fruit-set 

becomes higher and the fruits produced are much higher 

than the flowering season of Sela I and Gadu. Fruit-set 

formed during the flowering season of Sela II will produce 

more fruit in the next season (great harvest). Gardner 

(1991)[7] states that, environmental stress can reduce the 

supply of photosynthesis and the number of seeds. 

Poerwanto (2010) also asserted that the sequence of sink 

strengths for photosynthesis results are (1) seeds, (2) fruit 

and shoots, (3) cambium, (4) roots and the last (5) other 

storage organs. In addition, the relative ability of organs to 

attract photosynthesis depends on the size and stadia of 

growth. Both factors are also influenced by the source 

distance that determines the flow rate of photosynthesis. 

TABLE 3. 

WEIGHT OF FRUIT PER PLANT, HEAVY PULP OF FRUIT PER FRUIT, NUMBER OF 

FRUIT FRUIT PER PLANTS, NUMBER OF FRUIT HARVEST PER PLANT AND 

NUMBER OF HARVEST FRUIT PER CLUSTER ON SALAK GULA PASIR IN 1 

YEARS OF FLOWER 

No Variable 
Flowering season 

Sela I Gadu Sela II 

1. Weight of fruit per plant 
(g) 

1183,65 b 1934,17  a 551,64 c 

2. Heavy pulp of fruit per 

fruit (g) 

28,19 b 37,75 a 39,67 a 

3. Number of cluster of fruit 

per plant 

3,16 b 2,38 c 4,11 a 

4. Number of harvest fruit 
per plant 

40,00 b 58,67 a 6,23 c 

5. Number of harvest fruit 

per cluster 

8,99 b 18,35 a 3,36 c 

 

3) Weight per fruit and Percentage Total soluble solids 

 

Table 4 states that the quality of Salak Gula Pasir during 

one year of flowering season shows the highest rate in 

flowering season of Gadu with weight per fruit of 44.60 

gram and total dissolved solids 11.37%. However, the 

difference is not significant at the 5% level. This proves that 

the quality of Salak Gula Pasir is not affected by flowering 

season. 

 
TABLE 4 

WEIGHT PER FRUIT AND PERCENTAGE TOTAL SOLUBLE SOLIDS ON SALAK  

GULA PASIR IN 1 YEARS OF SEASONS OF FLOWERING 

No Variable 
Flowering season 

Sela I Gadu Sela II 

1. Weight per fruit (g) 42,61 a 44,60 a 42,31 a 
2. Total soluble solid (%) 11,14 a 11,37 a 10,68 a 

 

Generally, quantity and quality of plant depends on 

genetics, environmental and physical stresses Zarins and 

Kruma (2017)[24]. If all three factors are favorable, it will 

cause the quality of the different Salaf Sugar no significant, 

according to the capability of the carrier genes in the 

expression. Sweetness is one of the main drivers of 

consumer preference, and thus is given high priority in 

apple breeding programmes. Due to the complexity of 

sweetness evaluation, soluble solid content (SSC) is 

commonly used as an estimation of this trait. The soluble 

solid content (SSC) expressed as °Brix is commonly used as 

an estimate of fruit sweetness and is included in assessments 

of the postharvest quality of fruits (Aprea, et.al., 2017)[1]. 

IV. CONCLUSIONS 

 

Based on the research results can be concluded: 
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1) The flowering season has a significant effect on the 

production of Salak Gula Pasir, which is indicated by 

significant differences in the weight of fruit per plant, 

the number of fruit cluster per plant, and the number of 

harvests per plant, and the number of harvests per 

cluster. There was a fruit-set difference in the flowering 

season of Sela I, the flowering season of Gadu and the 

flowering season of Sela II. The highest fruit-set was 

obtained during the flowering period of Sela II 

(70.10%), while the lowest fruit-set was obtained 

during the flowering season of Gadu (47.00%) The 

highest fruit yield was obtained in Gadu season 

(1934.17 g), while the lowest In the second interruption 

season (551.29 g), which increased by 25.84%. 

2) The quality of Salak Sugar observed is not influenced 

by flowering season, it is indicated that there is no 

significant difference in weight per fruit and total 

dissolved solids. 
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ABSTRACT 

Research has been conducted to determine the effect 

of bio-slurry of cow dung biogas on the growth of Water 

Boyfriend (Impatiens balsamina L.) and to know the dose of 

bio-slurry fertilizer of cow dung biogas on the best growth of 

Water Boyfriend (Impatiens balsamina L.). This research was 

done in Sading Village, Mengwi Sub-district, Badung 

Regency. In May to August 2016. The dosage of bio-slurry 

fertilizer of cow dung biogas used is without fertilizer, dose 5 

ton / ha, dose 15 ton / ha, dose 25 ton / ha and dose 35 ton / 

ha. Observation of growth variable is done by measuring 

plant height, leaf length, leaf width, stem diameter, number 

of branches, number of leaves, flowering time and flower 

diameter. The results showed that the use of bio-slurry 

fertilizer biogas cow dung was able to increase the growth of 

water plant (Impatiens balsamina L.) in several variables, 

namely plant height, leaf length, stem circumference, number 

of leaves, number of branches and able to accelerate the 

pembungaanya process. And the dosage of bio-slurry bio-

slurry of 25 ton / ha cow dung is able to give the best Water 

Pacar (Impatiens Balsamina L) plant growth among other 

dose treatments. 

Keyword: Impatiens Balsamine L., bio-slurry, Growth 

 

INTRODUCTION 

        Impatiens Balsamina L. (girlfriend of water) is a plant 

originating from South Asia and Southeast Asia which is a 

member of the family Balsaminaceae (Heyne, 1987). This 

plant has a herbaceous habitus and is an ornamental plant 

commonly planted at home and in Bali is generally cultivated 

by farmers who took flowers for Hindu religious ceremonies 

 Water herb plant is also a medicinal plant whose 

leaves can be used as wound medicines (Heyne, 1987) other 

benefits are overcoming high blood pressure (hypertension), 

ulcers, inflammation of chronic appendicitis, lumbago, neck 

and stiff waist, menstruation, bone Broken or cracked 

(Anonymous, 2003). 

 

                In Bali flower girlfriends water used as a means of 

worship of Hindus. Various flower colors make this flower 

very popular as one of the components of canang. In Bali 

canang is needed every day for the prayer equipment of 

Hindus. So that the flower girlfriend of water is needed 

existence the same as with the necessity of staple. So it is 

necessary to note the way of cultivation is good for the 

results of interest that will be used to meet the demands of 

traditional markets in Bali. So please note the growth and the 

results to be obtained by providing some applications of 

organic fertilizer. Like one of them is a bio-slurry cow 

 

OBJECTIVES 

Impatiens Balsamina L is a plant originating from 

South Asia and Southeast Asia which is a member of the 

family Balsaminaceae (Heyne, 1987). This plant has a 

herbaceous habitus and is an ornamental plant commonly 

planted at home and in Bali is generally cultivated by farmers 

who are taken flowers for the purposes of Hindu religious 

ceremonies 

Water herb plants are also medicinal plants whose 

leaves can be used as wound medicines (Heyne, 1987) other 

benefits are high blood pressure (hypertension), ulcers, 

chronic appendicitis, back pain, neck and stiff waist, 

menstruation, bone Broken or cracked (Anonymous, 2003). 

In Bali this flowers are used as a means of sacrifice 

of Hindus. Various flower colors make this flower very 

popular as one component of canang. In Bali canang is 

needed every day for the prayer equipment of Hindus. So that 

the water boyfriend flowers are needed existence the same as 

with the necessity of staple. So it is necessary to note the way 

of cultivation is good for the results of interest that will be 

used to meet the demands of traditional markets in Bali. So 

please note the growth and the results to be obtained by 

providing some applications of organic fertilizer. Like one of 

them is a bio-slurry cow 

Slurry is a common term in the form of residuals or 

waste resulting from the biogas production process. Slurry 

out of the biogas installation in the form of solid and liquid 

(Handhaka, 2012). Solid slurry can be processed into 

compost and then packaged so that it can be stored for a long 

time. Liquid slurry can be used as a liquid organic fertilizer. 

Slurry have the same nutrient content of organic fertilizers 

which has matured as well as compost. slurry from the biogas 

is very good to be used as fertilizer because it contains a 

variety of elements needed by plants legume such as N, P, 

Mg, Ca, K, Cu and Zn. Bio-slurry is a complete and high-

quality organic fertilizer that is good for soil fertility and adds 

pro-biotic micro flora and fauna in the soil. Based on the 

completeness of the nutrient content, bio-slurry is very good 
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if used as fertilizer for plants and is expected to optimize the 

growth of forage forage and can improve forage yield. This is 

supported by the results of research Susanti (2016) states that 

the provision of fertilizer bio - slurry 5 tonnes / ha on 

Stylosanthes guianensis plants can increase the variable 

number of leaves and leaf dry weight. Fertilizer bio-slurry 5 

tonnes / ha gives the best growth and production as compared 

to the dosage of fertilizer 10 tons / ha and a dose of fertilizer 

15 tons / ha in forage Stylosanthes guianensis. 

Parwata (2016) stated that the application of bio-

slurry fertilizer has an effect on the growth and production of 

cultivation plants (Clitoria ternatea). Provision of bio-slurry 

fertilizer with a dose of 10 tons / ha (C10) showed the highest 

yield and significantly different with the dosage of 5 tons / ha 

fertilizer and 15 tons / ha of fertilizer dosage on the number 

of branches, the number of leaves, the dry weight of the stem, 

the dry weight of the fruit, And total dry weight forage. 

Until now, the utilization of organic fertilizer for 

fertilizer of flower girlfriend plant is not optimal yet, so it is 

necessary to do further research to know the effect of bio-

slurry biogas cow dung on the growth of Pacar Air 

(Impatiens balsamina L.) 

Formulation of the problem 

The problem formulation of this research are: 

1. How is the effect of using bio-slurry of cow dung biogas 

on the growth of Water Boyfriend (Impatiens balsamina L.)? 

2. What is the dose of bio-slurry fertilizer biogas cow manure 

that is able to support the growth of water livestock 

(Impatiens balsamina L.) is best? 

Research purposes 

This study aims to know as follows: 

1. Effect of bio-slurry of cow dung biogas on growth of 

Water Boyfriend (Impatiens balsamina L.). 

2. Dosage of bio-slurry fertilizer of cow dung biogas to the 

growth of Water Boyfriend (Impatiens balsamina L.) is the 

best. 

Benefits of research 

As for the benefit of this research is to conduct this 

research is expected to get additional information in applying 

fertilizer result from biogas (bio-slurry cow) besides that it is 

also expected to be useful for farmers, farmers, researchers 

and all readers about the use of bio-slurry fertilizer suitable 

for Water Boyfriend (Impatiens balsamina L.) and as a 

scientific information material for further research. 

METHODOLOGY 

Material: 

Seed plant 

The seeds of the water plant used are Impatiens 

Balsamina L. taken from farmers who have rice field in 

Sading Village. Used as a seed candidate in this study 

Land and Water 

The water to be used for watering the plants in this 

study comes from well water at the research site. The land 

that will be used in this research comes from Farm Faculty of 

Animal Husbandry Udayana University in Pengotan Village, 

Bangli Regency. Before the soil is used first in the dry so that 

the soil does not contain much water. The soil is sieved using 

a 4mm x 4mm wire sieve to make the soil structure more 

homogeneous. The soaked soil was then weighed 4 kg and 

put into the pot 

Pot 

The pot to be used in this research is plastic pot of 5 

kg capacity. Each plastic pot contains 4 kg of soil and pot 

that will be used in this research as much as 50 pots. 

Fertilizer 

Slurry and bio-slurry of cow dung that will be used 

in this study were obtained from Simantri 369 located in 

Kemenuh Village, Giayar Regency. Before the slurry and 

bio-slurry of cow dung is used as fertilizer, slurry and bio-

slurry of cow dung will be analyzed in the Laboratory of Soil 

Science Faculty of Agriculture Udayana University. To know 

the content of haranya elements. 

Tools 

The tools used in this study is hoe to take the land in 

Farm Faculty of Animal Husbandry Universitas Udayana in 

Pengotan village, Bangli regency, plastic pots to hold the soil 

(growing media), a bucket for watering plants, sieve wire size 

4 × 4 mm to separate land of trash or other debris, a ruler and 

measuring tape to measure the height of the plant, knives and 

scissors for cutting the crop at harvest time. 

Method 

Place and time of research 

The research will be conducted at the Greenhouse in Sading 

Village. Having his / her address at Jalan Raya Sading No. 95 

Mengwi Sub-district, Badung Regency. This study lasted for 

10 weeks. 

Experimental design 

The research will use Completely Randomized Design (RAL) 

pattern using one factor namely fertilizer dose. 
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Factor dose of fertilizer 

D1: Fertilizer dosage 0 ton / ha (without fertilizer) 

D2: Giving dosage of fertilizer 5 ton / ha 

D3: Provision of 15 ton / ha of fertilizer dosage 

D4: Provision of 25 ton / ha of fertilizer dosage 

D5: Provision of fertilizer doses 35 ton / ha 

Research Preparation 

Before the study started, preparations were made: 

the soil to be used in the research was dried first and sieved 

using a 4 mm × 4 mm sieve, so the soil became 

homogeneous. The soil weighed 4 kg and put in each pot that 

has been provided. 

Giving Fertilizer 

Slurry of cow dung and bio-slurry of cow is sown 

directly on the soil before planting the seeds in accordance 

with predetermined dosage of fertilizer, ie: dose without 

fertilizer, dosage of 5 tons / ha, 15 tons / ha, 25 tons / ha, and 

35 tons /Ha. This fertilizer was administered once during the 

study and mixed with soil to be homogeneous before planting 

the seedlings. 

Seed selection and seed germination 

Seeds of water boyfriend diabil from the plant 

directly where selected fruit from the water boyfriend that 

has been old and yellow and then removed the seeds. The 

seeds are selected in black and soaked in water. Drowned 

beans are used in this study. 

Seeds of selected water boyfriends are then added to petri 

dishes containing wet cotton with water as a base from the 

seeds of a water boyfriend and then closed again with wet 

cotton. After germination then planted dimedia soil. 

Result 

 Research on the effect of dosage of organic 

fertilizer of Bio-slurry of cow dung on the growth of water 

hyacinth (Impatiens balsamina L.) was done at Rumah Kaca 

in Sading Village of Mengwi Sub-district of Badung 

Regency. The study was conducted from May to August 

2016, which was conducted for 10 weeks for research on the 

glass house. By paying attention and counting from the result 

of the growth of the girlfriend of water. From this research 

can be written some results such as plant height at age 1 and 

2 months presented in the table below. 

  

 Table 01. Plant height 1 month and 2 months 

 

Treatment 

 

Average 

 

1 month 2 month 

D1 (Without fertilizer) 14,8 b 71,7 b 

D2 (5 ton/ha) 18,6 a 77,2 ab 

D3 (15 ton/ha) 18,7 a 78,9 a 

D4 (25 ton/ha) 20,8 a 81,1 a 

D5 (35 ton/ha) 18,8 a 79 a 

Description: The average value followed by different 

lowercase letters in the same column shows a significant 

difference at the 5% level based on Duncan's multiple-range 

test 

 The data in table 01 shows that the height of the 

one month water hen's crops from the fertilizer treatment 

compared with the treatment of other fertilizer doses shows a 

marked difference. This shows the fertilizer giving a 

significant effect on plant height at 1 month. But fertilizer 

doses of 5 tons / ha to 35 tons / ha do not show any 

significant difference. At the age of 2 months high water 

friends highest rate was in the treatment of bio-slurry dung 

manure dump 25 tons / ha and decreased at a dose of 35 tons 

/ ha but not significantly different with the treatment of 15 

tons / ha. When compared with the treatment without 

fertilizer application of organic fertilizer on plants in the age 

of 2 months showed a significant difference in plant height 

when compared with the treatment of applied fertilizer doses. 

Only doses of 5 tons / ha were not significantly different 

from the controls. 

 From the data above can be seen that the 

application of organic fertilizer bio-slurry cow dung on the 

henna of water in the first month did not give a real effect but 

in the second month gave a real effect. This shows that 

organic fertilizers are not able to rapidly affect plant growth 

but take longer to affect plant growth. Of the doses given the 

best dose of fertilizer can increase plant growth is the dose of 

25 tons / ha of fertilizer. Where the dose is the highest 

average plant height. Where the plant height will be able to 

affect the number of branches, the number of leaves will be 

more. So in the end the expected interest will be higher. 

 

 

Table 02. Length of Leaves Plant age 1 month and 2 months 

Treatment 
Average 

1 month 2 month 

D1 (without fertilizer) 6,7 c 16,7 c 

D2 (5 ton/ha) 8,3 b 18,2 b 

D3 (15 ton/ha) 8,8 ab 18,6 ab 

D4 (25 ton/ha) 9,5 a 19,2 a 

D5 (35 ton/ha) 9,2 ab 18,7 ab 

Description: The average value followed by different 

lowercase letters in the same column shows a significant 

difference at the 5% level based on Duncan's multiple-range 

test. 
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Data on table 02. Shows about the length of the leaves of the 

girlfriends of water at the age of 1 and 2 months. The length 

of the leaves of the plant age of 1 month has shown a 

significant difference seen from the treatment dose, the 

treatment without fertilizer showed the lowest leaf length and 

significantly different from other treatments. Long treatment 

of pali leaf plant was good at treatment of 25 ton / ha but not 

significantly different with treatment of dose 35 ton / ha and 

significantly different with treatment of dose 5 ton / ha. Seen 

from the leaf length at 2 months age was also the same as the 

age of 1 month where the longest leaves were produced from 

the treatment of 25 ton / ha and decreased again at dose 35 

ton / ha. This shows the treatment of organic fertilizer dose at 

25 ton / ha is the maximum leaf length with optimum dose. 

So the application of 25 tons / ha of fertilizer is best in 

increasing the leaf length of the water pacar plants. 

 

Table 03. Plant Leaf Width of 1 month and 2 months 

Treatment 
Average 

1 month 2 month 

D1 (without fertilizer) 2,4 c 4 a. 

D2 (5 ton/ha) 2,7 bc 4. a 

D3 (15 ton/ha) 3,1 a 4,2 a. 

D4 (25 ton/ha) 3,1 a 4,3 a. 

D5 (35 ton/ha) 3 ab 4,2 a. 

 

Description: The average value followed by different 

lowercase letters in the same column shows a significant 

difference at the 5% level based on Duncan's multiple-range 

test 

 

Table 05. Number of Plant Leaves 1 month of age 

Treatment 
Average 

1 month 

D1 (without fertilizer) 10,7 c 

D2 (5 ton/ha) 11,6 c 

D3 (15 ton/ha) 12,3 bc 

D4 (25 ton/ha) 14,7 a 

D5 (35 ton/ha) 14,1 ab 

 

Description: The average value followed by different 

lowercase letters in the same column shows a significant 

difference at the 5% level based on Duncan's multiple-range 

test 

The highest number of leaves of aquatic girlfriends at the age 

of 1 month was in the dosage of 25 ton / ha of fertilizer which 

was not significantly different with the treatment of dose 35 

ton / ha. And significantly different with other treatment. To 

clarify the result the number of leaves will be displayed also 

in the form of a histogram image as below. 

Flowering time of the henna plants water expected faster the 

flowering plants the better and the faster the farmers can 

harvest the flowers. From the above data with the dosage of 

25 tons / ha flower girl plant the fastest flowering water. And 

without the provision of organic fertilizer the more slowly 

blooming plants. With the increasing dosage of fertilizer, the 

faster the girlfriend will flower. But not on the treatment of 

fertilizer 35 ton / ha. The henna plant of water at that dose 

was longer in flower than the 25 ton / ha treatment but not 

significantly different. For more details will be displayed 

with a histogram bar as below. 

 

In some variables observation of dosage of organic fertilizer 

bio-slurry of cow dung significantly influence on plant 

growth such as on variable height of plant, leaf length, stem 

circumference, number of branch and flowering time. From 

the data in this study can be seen the best dose treatment is at 

pmberian dose 25 ton / ha. This proves that organic fertilizer 

bio-slurry of cow manure is very effective to increase the 

growth of Water Poultry (Impatiens balsamina L.) plant with 

the increase of plant height, will also influence the number of 

branches, the number of leaves and the amount of flowers to 

be generated from the water girlfriend's plant. Due to the 

large number of leaves and the length and width of larger 

leaves will spur more photosynthetic reactions. Because the 

absorption of sunlight is more effective. With the increase of 

photosynthesis results, the plant morphology will be much 

better. With better plant morphology will be obtained also 

results of more and more quality water boyfriend flowers and 

able to harvest flowers earlier than the treatment without the 

provision of organic fertilizer bio-slurry cow dung 

 

 

 

Conclusion 

 

From the research that has been implemented there are some 

conclusions that can be taken: 

1. The use of bio-slurry fertilizer biogas cow manure can 

increase the growth of water plant (Impatiens balsamina L.) 

in several variables, namely plant height, leaf length, stem 

circumference, number of leaves, number of branches and 

able to accelerate the pembungaanya process. 

2. Dose of bio-slurry fertilizer biogas 25 ton / ha cattle dung 

is able to give the best growth of Water Pacar (Impatiens 

Balsamina L) plant among other dose treatments. 
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Abstract. This research was conducted in Pengeragoan Village, Pekutatan District Jembrana Regency Bali Province, in 

November and December 2015. The purpose of this study is to determine the nature of soil biology in some types of land 

use. The design used was Randomized Block Design (RAK).  Measurements of soil biological properties were carried 

out by calculating the total population of bacteria, the total population of fungi, and soil respiration, soil pH, and C - 

organic soils in different types of land use. The results showed that the type of land use had a very significant effect on 

the observed parameters. Natural forest land use types have the highest soil biological properties compared to other types 

of land use such as soil respiration of 7.48 mg C-CO2 kg
-1 

soil day
-1

, total bacteria population of 7.48 x 10
8 

spk g
-1

, And 

the  total  population  of  mushrooms  1.86  x  10
6   

spk  g
-1

.  Natural  forest  land  use  type  shows  the  highest  nutrient 
mineralization process compared to other land use types such as: N-total soil value is 0.16%, P-available is 22.86 mg kg-

 
1
, and K-available 603,23 Mg kg

-1
, C-organic soil ie 3.52%. The use of coconut plantation land has soil respiration, and 

bacterial  population is lowest because coconut plantation has low organic material content of 2.51%, low organic 
material in coconut land due to the lack of organic material input. 

 

 
Keywords: Biological Properties, land use. 

 
I.   INTRODUCTION 

 

 
Land is a natural resource that serves 

important in the survival of living things. The 

sustainability of nature, especially land, depends on 

various processes that occur on the ground and in the 

soil.  Human  activities  that occur  on  the ground to 

meet the needs of life utilize land resources 

continuously which causes land use change. 

Land use change from forest to other land 

uses  will  affect  the amount  of  vegetation  and  soil 

management practices in the area that will ultimately 

affect the soil biological properties and nutrient 

mineralization. Forest clearing may alter the 

microclimate   such   as   temperature,   water,    soil 

moisture, which will directly affect soil fertility status 

such as organic matter content and number of 

microorganisms. 

Microorganisms  in  the  soil  play a  role  in 

improving soil fertility such as the process of 

weathering organic matter and nutrient recycling. The 

number of microorganisms on the soil shows that the 

soil is well developed, be it the growth of trees and 

soil. 

Soil organic matter plays an important role 

in determining soil fertility. The role of soil organic 

matter is related to changes in soil properties, ie 

physical properties, chemistry, and soil biological 

properties. Organic materials are commonly found on 

the soil surface of about 3-5%, but have a great effect 

on soil properties. In the type of forest land use will 

provide a higher content of organic matter than other 

types of land use. 

The  level  of  soil  depth  also  affects  the 

content of organic matter. Generally the highest levels 

of organic materials are found at a depth of 0-20 cm, 

the   lower   the   organic   matter   content   decreases 

(Barchia et al., 2007). Organic matter directly affects 

plant growth and is an energy source for  most soil 

organisms. The most dominant groups of 

microorganisms in the soil are bacteria and fungi 

(Handayanto & Hairiah, 2009). 

Microorganisms that live in the soil play an 

important role in the changes that occur in the soil, 

one of which is as a decomposer that converts organic 

materials into inorganic compounds. Without the 

activities of microorganisms then all life that happens 

on this earth will run slowly, so the survival of micro 

and  macro  bodies  in  the  soil  will  determine  the 

quality of the soil. 

Microorganisms have a small size, where the 

smallest size range of individual microorganisms is 

bacteria with a cell diameter size <1μm. Each gram of 

soil can contain 106-109 bacteria and 104-106 fungi 

with a weight of about 70% by weight of soil 

microorganisms  biomass  (Handayanto  &  Hairiah, 

2009). The  biochemical  processes  occurring  in  the 

soil largely depend on the life of soil microorganisms. 

The   growth   and   activity   of   microorganisms   is 

essential  for  the availability  of  nutrients and high- 

level plant life depending on the activity of soil 

microorganisms, so that productive land is not always 

characterized by the large number of plant nutrients, 

but by the speed of the nutrients released in available 

form (Sutedjo, 1996). 

Any different types of land use will affect 

the biological properties of the soil. The clearing of
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forests into agricultural land or other types of uses, 

causes reduced microorganisms both on land and in 

soil.  Biological  properties will be higher in natural 

forest land use types than  other  types of land use. 

Based on the results of the research (Fauzi, 2008) the 

change of forest land use into the type of land use of 

coconut plantation can reduce soil fertility, because 

the use of coconut garden has little input of organic 

matter.  The  type  of  forest  land  use  also  has  the 

highest activity of microorganisms in accordance with 

the research (Suardewa, 2011) which states that land 

use in the form of forest land has the highest activity 

of microorganisms indicated by the total population 

of mushrooms of 1.53 x 106 spk g-1 soil , The total 

population of microorganisms is 6.07 x 108 spk g-1 

soil and soil CO2 level of 10.55 mg C-CO2 kg-1 of 

the day-1 land, followed by mixed garden plots, 

Seasonal inorganic plants. 

Pengeragoan located in District Pekutatan, 

Jembrana Regency has an area of 27.62 km2 with a 

population of 4,648 inhabitants. The condition of the 

village area  consists  of 10%  flat area and 90% of 

ramp / wavy area. Village Pengeragoan has several 

types of land use for plantations such as for the use of 

natural  forest  land,  teak forests,  coffee  plantations, 

mixed gardens, cocoa fields, coconut plantations and 

for rice fields (Suratama,  2009). Different types of 

land use in this village will have soil biological 

properties and different nutrient mineralization 

processes according to the way of soil management 

and the type of vegetation that is above it. 

Microorganisms  in  the  soil  are  very 

important role in the availability of nutrients and 

maintaining soil fertility, it is necessary to know the 

soil biological properties approached by the 

measurement of soil respiration, the population of soil 

microorganisms in some types of land use in 

Pengmeragoan Village Pekutatan District Jembrana 

District. 
 

 
II. METHODS 

 
The   study   was   conducted   in   Pengeragoan 

Village, Pekutatan District Jembrana Regency Bali 

Province. Soil samples were analyzed at Soil Laboratory, 

Faculty of Agriculture Udayana University.  The study 

was conducted in the rainy season of November - 

December  2015,  from  preparation  of sampling to soil 

analysis. 

The materials used in this study are composite 

soil  samples  taken  from  Pengmeragoan  Village 

Pekutatan   District   Jembrana   District.   Materials   for 

analysis are PPGA, PDA, chloramphenicol, alcohol 

solution, P-A solution, P-B solution, P-C solution and 

aquadest. 
Tools used for sampling such as soil drill, hoe, 

plastic bag, label paper, and field knife. The tools for the 

analysis of soil samples in the laboratory are as follows: 

erlenmeyer,   pipette,   pH   meter,   scales,   test   tube, 

measuring cylinder,, Bunsen lamp, film bottle, autoclave, 

laminar air flow cabinet, jar and flame photometer. 

The study randomized complete  block  design 

(RAK)  with  a  land  use  factor  (T)  as  a  treatment 

consisting of 7 types of land use, namely Forest land, 

coffee  plantation,  mixed  garden,  cocoa  garden,  teak 

forest, coconut plantation, rice field. 

 
The execution of this research starts from soil 

sampling,  determination  of  soil  biological  properties, 

total bacterial population and total population of fungi), 

and pH, C - organic, then continued with analytical data. 

Determination   of   land   Respiration   by   the 

method  of  Verstraete  (Anas,  1989).  Determination  of 

total bacteria and total population of mushrooms by Pour 

Cuang method. 

Data were analyzed statistically which includes 

analysis  of  variance  (ANOVA)  according  to  a 

randomized  block  design.  When  the  results  obtained 

show the real influence or very real, then continued with 

Duncan test (Gaspersz, 1991). 
 

 
III.RESULT AND DISCUSSION 

Result 
Data of observation result and variance analysis 

are presented in Table. Based on the analysis of variance, 

the significance of the influence of land use type on the 

observed parameters is presented in Table 1. 
 
Table 1. Significance of Influence of Land Use Types to 

Observation Parameters. 

 
No Observation Parameters Significance 

1 
 

2 
 

3 
 

 
4 

 

5 

Land Respiration 

Population Total Bacteria 

Population Total 

Mushroom 

C-Organic Soil 
 

Soil pH 

** 
 

** 
 

** 
 

 
** 

 

** 

Description: tn: Influential is not real (P≥ 0.05) 

*: Significant effect (P <0.05) 

**: Very significant effect (P <0.01) 

 
. 

 
Nature of Soil Biology 

Soil biological properties measure the 

variables of soil respiration, total bacterial population, 

and total population of fungi. 

 
Land Respiration 

The highest soil respiration in natural forest 

land use type was 12.39 mg C-CO2 kg
-1 

land days
-1

. The 
type of land use of coffee plantation has soil respiration
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of 11.28 mg C-CO2  kg
-1  

soil day
-1  

is not significantly 
different with the type of use of mixed garden land 11.34 
mg C-CO2   kg

-1   
soil day

-1
.  The lowest  soil respiration 

value on coconut land use was 10.05 mg C-CO2 kg
-1 

soil 
day

-1
. 

 
Population Total Bacteria 

The highest total bacterial population on 

natural forest land use was 7.48 x 10
8  

spk g 
-1  

soil. The 
type  of  land  use  of  the  coffee  plantation  has a  total 

population of 6.62 x 10
8 

g
-1 

different soil bacteria that is 
not significant with the mixed garden land use type ie 
6.70 x 10

8  
spk g

-1  
soil. The total population of cocoa 

garden bacteria, ie 5,52 x 10
8 

spk g
-1

, was not significant 
with the type of teak use 5.70 x 10

8  
spk g

-1
. The lowest 

total bacterial population value in the type of land use of 
coconut is 5.10 x 10

8 
spk g

-1
. 

 
Population Total Mushroom 

 
The highest total mushroom population in the 

type of forest land use value of 1.86 x 10
6  

spk g
-1  

soil, 
was not significantly different with the type of mixed 
garden land use and the type of coffee garden use. The 
total population of fungi in the cocoa plantation area is 
1.55 x 10

6 
spk g

-1 
soil, not significantly different with the 

type of teak forest land use. Land use type of coconut 
plantation and paddy field have the lowest total fungi 
population. 

 
 
 
 

 
C-Organic Soil 

The highest C-organic value in natural forest 

land use type is 3.52%. The type of coconut land use has 

the lowest C-organic value of 2.51% which is not 

significant with the type of wet land use. 

 
Table 3. Average pH, and C-organic values 
 

Type of Use 

Land 

Soil pH C-Organic Soil 

(%) 

Th 

Tk 

Tc 

To 

Tj 

Ta 

Ts 

6,55d 

6,62 c 

6,51 d 

6,79 b 

6,87 a 

6,87 a 

6,85 a 

3,52 a 

3,17 b 

3,25 b 

2,66 d 

2,62 d 

2,51 e 

2,52 e 

Description: the numbers followed by the same letter in 
the same column and treatment mean 
different are not real based on the Duncan test 

 
Discussion

 

Table 2. Influence of Land Use Types on Average Score 

Parameter of Soil Biological Properties 
 

Land Use 
Type 

Land 
Respiration 

(Mg C-CO2 

kg
-1 

soil day
-1

) 

Total 
Population 
Bacteria 

(10
8 

spk g
-1 

soil) 

Total 
Mushroom 
Population 

(10
6 

spk g
-1 

soil) 

Th 

Tk 

Tc 

To 

Tj 

Ta 

Ts 

12,39 a 
11,28 b 

11,34 b 

10,70 c 

10,56 c 

10,00 d 

10,05 cd 

7,48 a 
6,62 b 

6,70 b 

5,52 c 

5,70 c 

5,10 d 

5,30 cd 

1,86 a 
1,85 a 

1,84 a 

1,55 b 

1,53 b 

1,43 b 

1,50 b 

Description: the numbers followed by the same letter in 

the same column and treatment mean 

different are not real based on the Duncan test 
 

 
Soil pH 

Result of statistical analysis, type of land use 

have a very real effect to soil pH (P <0,01). The highest 

soil pH on the type of teak forest land use and coconut 

plantation is 6.87. The mixed garden has the lowest soil 

pH of  6.51. 

The type of land use in Pengeragoan Village 
is very strong on all parameters observed. The type of 
natural  forest  land  use  has  respiration  and  the  total 
population of bekteri is significantly different from other 
types of land use. Soil respiration and bacterial 
populations in natural forest land differ significantly with 
other types of land use, as natural forest lands have the 
highest organic content. 

The high  organic material  in  natural  forest 

land because natural forest does not occur land 

management. Organic matter in the soil is the major 

carbon  source  that  produces  CO2  and  organic 

compounds utilized by soil microorganisms as nutrients 

to multiply, thus increasing the population of soil 

microorganisms. The high population of soil 

microorganisms will increase the activity of 

microorganisms. In contrast to the type of land use the 

coffee plantation has respiration and the total population 

of different bacteria is not evident with the mixed plant 

land use type because the type of land use has 3.17% C- 

organic which is not significant with 3.25%, the organic 

matter content Which is different is not real because on 

the land there is a similar way of land management that 

is using fertilizer and made rejects around the plant. The 

lower  C-organic  content  of  the  forest  land  use  type 

causes  less  energy source  utilized  by microorganisms 

and  causes  less  number  of  microorganisms.  Sutedjo 

(1996) the availability of organic matter and humus in 

the soil becomes a source of energy for the development 

of soil microorganisms. The amount of respiration in the 

soil is influenced by the high activity of microorganisms, 

high CO2 production means soil microorganism activity
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is  also  high  and  it  helps  the  soil  to  remain  fertile 

(Sumariasih, 2003). 

Soils  hosts  a  complex  web  of  organisms 

which can influence soil and physical properties and 

chemical properties. For instance earthworms activity 

increases infiltration rate, or microbial activity decreases 

soil organic matter due to mineralization. Soil biological 

properties   are   also   interconnected   with   other   soil 

physical and chemical properties; E.g. Aeration, soil 

organic matter or pH affect the activity of many 

microorganisms in soils which in turn perform relevant 

activities in carbon and nutrients cycling. Examples of 

this interconnection were given in Sect. (Delgado et al., 

2016). 

The type of land use of cocoa farms has soil 

respiration and the total population of different bacteria 

is not evident with the type of teak forest land use, since 

the  type  of  land  use  of  cocoa  and  teak has different 

organic materials is not real, whereas the litter produced 

by plants that fall on the surface of the soil has Leaf type 

difficult to melapukan. In the cocoa garden and teak 

forests litter the plants accumulate just left, so the leaves 

that accumulate will long experience the weathering 

process. The content of organic matter in the soil will be 

determined by: vegetation type, population of 

microorganisms, rainfall and soil management (Ansori, 

2005). 

The type of land use of coconut plantation 

has soil respiration and low total bacterial population. 

Low  respiration  and  bacterial  population  on  coconut 

plantation land because coconut plantation use has low 

organic matter content of 2.51%, low organic matter on 

coconut land caused by smoke input of organic matter. 

The minimal input of organic matter is caused by the 

very rare fertilization and the litter of coconut tree that is 

coconut bark is always transported by the land owner for 

household needs, so that the input of organic material 

from the plant is small. Input of low organic matter will 

reduce the energy source for microorganisms to multiply 

and perform activities in the soil. Alexander (1977) the 

number and activity of soil microorganisms is influenced 

by organic matter. The lower input of organic matter will 

decrease  the  number  of  microorganisms  on  the  land 

(Handayanto and Hairiah, 2009). 

Soil organic matter is a key factor affecting 

biological activity in  soils. It is the carbon  source for 

many organisms, including soil microbiota. Not only the 

amount, but also the type of organic compounds in the 

soil determines its biological activity; e.g., microbial 

activity  is  greatly  increased   by  incorporating  fresh 

organic residues (such as green manure or crop residues), 

which can be readily mineralized by microbes. On the 

other hand, stable forms of organic matter (humic and 

fulvic compounds), which constitutes most of the organic 

matter of soils in temperate regions, is not a very suitable 

carbon  source for  soil  microbiota,  which  explains the 

long half-life of these compounds in soils (usually >1000 

years); thus, stable organic compounds do not contribute 

significantly to soil microbial activity but constitutes an 

stabilized stored soil C pool which is very relevant to the 

C global cycle, partially buffering the consequences of 

increasing C emissions to the atmosphere (Delgado 

dkk.,2016). 

The total population of fungi on natural forest 

land is not significant with the type of mixed garden land 

use (Tc) and the type of land use of coffee plantation 

(Tk), because the land has organic material that is not 

much different, the forest has natural organic material, 

Coffee and mixture got organic matter from vegetation 

and manure. Soil pH will determine the population of 

mushrooms, low pH will be more populated mushrooms. 

The fungus grows in a wide pH range that is at pH 2.0 - 
11.0 and grows better on acidic soils. According to Rao 

(1994) the dominant fungus on acid soils because the 

acidic environment is not good for bacteria so the fungus 

can monopolize the utilization of natural substrates in the 

soil. 

The type of teak  forest land use has a pH 

value of 6.87 and is not significantly different from the 

type of land use of coconut, wetland, and is significantly 

different from other types of land use. The type of teak 

forest land use is different from the type of land use of 

coconut plantation and the type of land use because the 
type of land use contains OH- higher than H 

+
. In the 

type of mixed garden land use has the lowest pH value of 

6.51, the low pH value in this type of land use due to the 

formation of sulfuric acid as a result of the process of 

decomposition of organic matter. 

High organic material inputs on forest land 

use and mixed gardens characterized by high levels of C- 

organic on the land lead to increased accumulation  of 

sulfuric acid which in turn leads to lower pH compared 

to other land uses, in addition to acids Organic 

decomposition of organic matter accumulated in soil can 

also  decrease  soil  pH.  This  sulfuric  acid  is  strongly 

acidic, when reacting with water will produce H + ions, 

so that the H + content is higher than the OH-. According 

to Hardjowigeno (1987) on acid soils the amount of H + 

ions is higher than that of OH-, whereas in alkaline soil 

(alkaline), OH-content is more than H +. If the H + ion 

content is equal to OH- then the soil reacts neutrally. The 

soil is said to be neutral when it has a pH of 6.6-7.5, very 

sour <4,5, acid 4.5-5.5, slightly alkalis 7.6-8.5, alkalis> 

8.5 Classification  of soil pH by Center  Soil Research 

(1983). 

The type of land use is very strong against the 

C-organic content. Natural forest land has the highest C- 

organic content of 3.52% which is significantly different 

from other land types, high C-organic in natural forest 

land use type because in  this soil has natural organic 

material  input,  and  no  soil  treatment.  According  to 

Ansori (2005) the content of organic matter in each type 

of soil  is not always  the same, it depends on  several 

things: the type of vegetation in the area, the population 

of soil microorganisms, the condition of soil drainage, 

rainfall, and soil management. The use of cocoa field 

land has a low C-organic because it has leaf litter that is 

difficult  to  decay  and  occurs  and  rare  fertilization 

process that is 2 times a year. 

The lowest level of C-organic soil is found in 

the  type  of  land  use  of  coconut  plantation  value  of 

2.51%,  the  low  organic  matter  due  to  the  minimal
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addition of organic material from the vegetation and the 

addition of organic material from farmers, whereas in the 

type of wet land use is too intensive processing So the 

content of organic matter will be reduced. According to 

(Barchia et al., 2007) states that changes in the nature of 

changes in vegetation cover type directly affect the 

distribution of soil organic matter. The more intensive 

the use of a  land and the lower  the input  of organic 

matter will be a decrease in the level of rapid organic 

material on the land (Ansori, 2005). 
 

IV. CONCLUSIONS 
 

 

Based on the above description can be 

summarized as follows the use of natural forest land has 

a good soil biological properties compared to other types 

[12]   Fauzi,  A.  2008. Tugas Akhir Analisis Kadar Unsur Hara 

Karbon Organik dan Nitrogen di dalam Tanah Perkebunan 

Kelapa        Bengkalis        Riau.        http://repository.usu.ac 
/16789//09E00402.pdf. Diakses tanggal 23 Desember 2011. 

[13]   Gaspersz,   V.   1991.   Teknik   Analisis   dalam   Penelitian 
Percobaan. Tarsito. Bandung. 

[14]   Hanafiah,  K.  A.  2005.  Dasar  –  dasar  Ilmu  Tanah.  PT 

RajaGrafindo Persada, Jakarta. 
[15]   Handayanto, E & K. Hairiah. 2009. Biologi Tanah, Landasan 

Pengelolaan Tanah Sehat. Pustaka Adipura, Yogyakarta. 

[16]   Hariah,K.  2010.  Neraca  Hara  dan  Karbon  dalam  Sistem 
Agroforestri.http://www.worldagrofores/s/LectureNotes/Lect 
ureNote6.pdf. Diakses tanggal 21 Desember 2011. 

[17]   Janudianto. 2004. Analisis Perubahan Penggunaan / Penutup 
Lahan.  http://www.scr23/7/Jenis-Penggunaan-Lahan. Diakses 
Tanggal 23 Desember 2011. 

[18]   Kesumadewi,  A.  A.  I.  2002.  Panduan  Praktikum Biologi 
Tanah. Jurusan Tanah Fakultas Pertanian. Universitas 
Udayana. 

[19]   Motsara, M. R., P. Bhattacharyya dan B. Srivastava. 1995. 
Biofertilizer     Technology,    Marketing    and     Usage     a 
Sourcebook-cum-Glossary.   Fertilizer    Development    and 
Consultation Organization.

of land use such as: soil respiration of 7.48 mg C-CO2 [20]   Noviardi, H. 2008. Laju Mineralisasi N-NH4+
 dan N-NO3-

kg-1 soil day-1, total bacteria population 7.48 x 108 spk g- 

1, and a total mushroom population of 1.86 x 10
6 

spk g
-1

. 

The soil respiration of 77.48 mg C-CO2  kg
-1  

soil-day 1, 

the total population Of bacteria 7.48 x spk 10
8 

g
-1

, and a 

total population mushrooms of 1.86 x 10
6 

spk g
-1

. 

The use of coconut plantation land has soil 

respiration, and bacterial  population  is lowest  because 

coconut plantation has low organic material content of 

2.51%, low organic material in coconut land due to the 

lack of organic material input. 
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THE EFFECT OF DRIP IRRIGATION AND ANTITRANSPIRANT CHITOSAN 

CONCENTRATION TO THE FRUIT- SET AND PRODUCTION OF SALACCA 

ZALACCA VAR. GULA PASIR OFF- SEASON 

I KETUT SUNARKA (*) 
 
 
 
 

ABSTRACT 
 

 
 

THE EFFECT OFDRIP IRRIGATIONANDANTITRANSPIRAN CHITOSAN 

CONCENTRATION TO THE FRUIT- SET AND PRODUCTION OF SALACCA 

ZALACCA VAR. GULA PASIR OFF- SEASON 
 

Salak Gula Pasir (Salacca Zalacca var. Gula Pasir) naturallyfloweringonce every 

three monthsorfourtimes a year. During the fourtimesflowering, the best harvest or 

fruitproductiononlyonce a year while the other three flowering are failed become a fruit-set. 

The failure caused by rainfall and low rainy time. This research aimed to know the effect of 

drip irrigation and antitranspiran chitosan to the success of the flower become a fruit (fruit- 

set) on Salacca Zalacca var. Gula Pasir This research used random sampling where the area 

are divided into two treatments or factors; first area used drip irrigation and second area used 

antitranspiran chitosan concentration. The factor of drip irrigation consist of two levels; first 

without drip irrigation and second one with drip irrigation. While the factors of antitranpirant 

chitosan concentration consist of 4 levels (0%, 15%, 30%, and 45%).The effect of the 

interaction of giving drip irrigation and antitranpirant chitosan concentration were not 

significant to all variables that had observed. The treatment of giving of drip irrigation could 

improved  fruit-set  65,93%  and  81,90%  on  gadu  season  and  sela  II  compared  with  the 

treatment without giving drip irrigation. The treatment of giving antitranpirant chitosan at the 

45% concentration could improved 64,48% into the success of flower become fruit-set on 

gadu season while on the sela II season it could improve 84,38% at the 30% concentration. 

 
Key words: Salacca zalacca, fruit-set, drip irrigation, antitranspiran chitosan, fruit production, 

off- season. 
 
 
 
 
 
 
 

INTRODUCTION 
 

Salacca Zalacca var. Gula Pasir is one of Salacca varieties that have the superior 

quality because they have suitable taste of consumers’ preference, both domestic and foreign 

which are sweets, thick  fleshes and the fleshes are not attached to the seeds. In recognition of 

its quality, Indonesian’s   Government through the Decree of Agriculture Minister of the
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Indonesian Republic Number: 584 / Kpts / Tp.240 / 7/94, dated July 23, 1984 has announced 

Salacca Zalacca var. Gula Pasir as a variety of national superior Salacca. Raiet al. (2010), 

states that naturally Salacca Zalacca var. Gula Pasir bloom once every 3 months or 4 times a 

year, namely in January (flowering highway season), April (flowering on sela I season), July 

(flowering on gadu season) and October (flowering on sela II season). During the four times 

flowering seasons, the best harvest or fruit production only once a year which is on harvest 

time (Desember to February). The failure of fruit-set is influenced by less supported both 

environmental factors (external) and physiological factors (internal). The environmental 

factors namely: (1) low rainfall and rainy days that lead content of Air Relative (KAR) leaves 

become low, so that disturbed the metabolism, and (2) low nutrient content so the plants 

nutritional deficiencies shown by the lower leaves content of N, P and K. While the 

physiology factors (internal) which led to the failure of the development of flower into fruit, 

namely: (1) the low content of the hormone auxin in the flower (auxin endogenous), it is 

caused the interest or flower fall easily, (2) the flower less fotosintat which is shown by the 

low of sucrose, total sugar, and pereducing sugars of the flower due to the high competition 

in getting results fotosintetsis. 

One way that can be done to overcome the above problems is to use antitranspirant. 

Antitranspirant is a compound that is applied on the surface of plant leaves to reduce 

transpiration or evaporation from the leaf surface (Raiet al., 2009). Antitranspirant for plants 

can serve to avoid stress due to excessive water loss and also can protect crops from attack 

and fungus. This study aims to determine whether the provision of irrigation water drops and 

antitranspirant  chitosan  can  increase  the  success  of  flowers  into  fruits  (fruit-set)  and 

producing Salacca Zalacca var. Gula Pasir in the off-season.
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RESEARCH METHODS 

 
This Research is conducted at the farm of Salacca Zalacca var. Gula Pasir belong to 

farmers in the Sibetan village, Bebandem District, Karangasem, Bali, From May to December 

2013. 

 
Salacca Zalacca var. Gula Pasir maintained in accordance with the way farmers’ 

cultivation. The Maintenance includes clear the weeds, pruning saplings, pruning some leafs 

and fertilizing with compost regulary. 

This Research used rendomized design with drip irrigation factor in two levels and the 

concentration of anti transpiran chitosan into four levels namely; concentration of 0%, 15% 

concentration, concentration of 30% and 45% concentrations. 

Observations were made during the dry season in two flowering season is in the Gadu 

season and sela II season. The variables measured were (1) the weight of fruit per plant is 

calculated at the time of harvest by weighing the whole fruit from each cluster, (2) the 

chlorophyll content of leaves was measured by means of Chlorophyll Meter SPAD-502, (3) 

soil analysis on total of N (method Kjeldhall), P and K (method of Bray 1), CEC (NH4 

extraction metod, OAc.1 N.pH7), C-Organic (method Walkey & Black), pH with a pH meter, 

(4) the hara content of N, P and K leaf tissue (N total by the Kjeldahl method, P method 

Olsen and Bray, and K method HCl 25%, (5) the total of sugar content by using Anthrone, 

reducing sugars by the method of Nelson-Somogyi, while sucrose is calculated from the total 

sugar reduced reducing sugars multiplied by 0.95, (6) Relative Water content (KAR) leaf 

fresh weight is calculated by the formula minus the dry weight divided by weight turgid oven 

oven dry weight minus multiplied by 100%, (7) mycorrhizal infection by staining method. 

The data were analyzed by analysis of variance (ANOVA) according to a randomized 

block design. If the results indicate a real effect, followed by a different test average using 

Duncan test the level of 5% (Gomez and Gomez, 1995).
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RESULTS AND DISCUSSION 
 

In the treatment of chitosan antitranspirant fruit-set percentage on the Gadu season 

were different and no significant between concentrations of 0%, 15%, 30% and 45%, while 

the highest percentage of fruit Sela II season obtained at a concentration of 30% which is 

84.38% and the lowest is in concentration of 15% (Table 1). 

 
Table 1.The effect of  Giving Drip irrigation and Antitranspirant chitosan concentration on 

 
Average value Parameter on Fruit set percentation on Gadu and Sela II season. 

 

 

Treatment 
 

Antitranspirantt chitosan 

fruit-set percentage (%) 

Gadu Season              Sela II Season

0% (A0)                                                          54,97.a                       67,56.b 

15% (A1)                                                        55,37.a                       61,82.b 

30% (A2)                                                        59,32.a                       84,38.a 

45% (A3)                                                        64,48.a                       73,43.ab 

Description: numbers which are followed by the same letter in the column and the same 
treatment had no significant meaning based on Duncan test. 

 

 
 

The high water which is absorbed by Salacca’ roots because of the chitosan coating 

which closured the transpiration will be detained on Salacca leaves. This is evidenced by 

increasing KAR leaves. KAR leaves that high will cause plant physiological run optimally as 

maximum absorption of nutrients takes place and is able to create and enhance a leaf 

chlorophyll that functions as an element of the process of photosynthesis chlorophyll 

maximum running anyway. 

The high percentage of fruit-set in treatment of drip irrigation is also due to the 

avoidance of the closure enlargement and division cell, the maintain of the cell wall and 

protein synthesis sourced from the smooth supply of amino acids, balanced enzymes because 

of  balance of water supply, the avoidance of plant hormone accumulation that can closure 

the growth, spurring fotosintese activity because, there is no delays from opening the stomata,
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the avoidance of salt poisoning. In accordance with the opinion of Raiet al. (2010) that, the 

percentage of fruit set on salacca positively correlated with the relative  water content (KAR) 

of the leaves, that the higher relative water content (KAR) leaves the higher the percentage of 

fruit set happened. 

The   highest   KAR   leaves   treatment   of   antitraspiran   chitosan   obtained   at   a 

concentration of 45% with a value of 62.34% on the Gadu season and 64.14% on sela II 

season  (Table  2).  The  Highest  Leaves  Chlorophyll    on  the  treatment  of  antitranspirant 

chitosan was obtained at a concentration of 45% on the gadu season 94.30 SPAD same thing 

at the sela II season amounted to 78.50 SPAD. 

Table 2. The effect of Giving Drip irrigation and Antitranspirantt chitosan through 

average Value Percentage Relative Water Content (KAR) Leaf gadu Season and Sela II 

season, as well as chlorophyll Leaf gadu Season and Sela II season. 

Treatment Relative 

Water Content 

 

chlorophyll leaves contents 
(SPAD)

Treatment     (KAR) leaves (%)      
 

Gadu         Sela II          Gadu 
Season       Season        Season 

Sela II Season 

Antitranspirant chitosan     

0% (A0) 

15% (A1) 

30% (A2) 

45% (A3) 

55,06.c 

60,74.ab 

56,27.bc 

62,34.a 

58,16.b 

59,74.b 

59,85.b 

64,14.a 

75,57.a 

75,81.a 

90,55.a 

94,30.a 

61,24.b 

71,76.a 

74,19.a 

78,50.a 

Description: numbers followed by the same letter in the column and the same treatment had 
no significant meaning based on Duncan test. 

 

 
 

The amount of leaf chlorophyll KAR and will affect the photo and the number fotosintat 

sintetsis produced. Treatment antitraspiran chitosan produces the highest leaf N content at a 

concentration of 45% with a value of 1.54% and the highest leaf P content concentration of 

30% with a value of 0.87%. The content of K duan with antitraspiran treatment had 

significantly different results, which antitraspiran treatment 30% had the highest value and 

the treatment antitraspiran 0% has a value of 1.10% (Table 3).
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Table 3.The efecc of Giving Drip irrigation and Antitranspirant chitosan concentration on 

 
Average value content of N, P and K leaf. 

 

 

Teatment 
Treatment 

N leaves 
Treatment 

P leaves 
Treatment K 

leaves (%)
                                                    content (%)     content (%)        

 

Antitranspiran chitosan  

0% (A0) 
15% (A1) 

1,50.a 

1,53.a 

 0,85.a 

0,86.a 

 1,10.b 

1,10.b 

30% (A2) 1,52.a  0,88.a  1,22.a 

45% (A3) 1,54.a  0,87.a  1,15.a 

Description: numbers followed by the same letter in the column and the same treatment had 
no significant meaning based on Duncan test. 

 

Table 4. The effect of giving drip irrigation and Antitranspirant chitosan against Average 

value total sugar content, content and content Sucrose Sugar Reducers leaves. 
 

Perlakuan            
Total leaf sugar 

Reducing sugar 

content of leaves 

 

Sucrose content of
                               content (%)             

  (%)                         
         leaves (%)  

 
 

Antitranspirant 

chitosan 

 

0% (A0) 

15% (A1) 

30% (A2) 

45% (A3) 

1,08.a 

1,10.a 

1,09.a 

1,10.a 

 0,86.a 

0,84.a 

0,85.a 

0,84.a 

 0,74.a 

0,24.a 

0,22.a 

0,25.a 

Description: numbers followed by the same letter in the column and the same treatment had 
no significant meaning based on Duncan test. 

 

 
 

Giving antitranspirant chitosan at a concentration of 45% with a value of 1.10% gives the 

percentage of sugar is higher than the concentration of 30%, 15% concentration 

dankonsentrasi 0% (Table 4). Total sugar content, reducing sugar and sucrose leaves are 

affected by fotosintat generated. Fotosintat will be able to be described by the plant through a 

chemical reaction process, and if the elements of the adequate intake of total sugar, reducing 

sugar and sucrose leaves will increase. 

Chitosan antitranspirant treatment of various concentrations of no real effect on the weight of 

fruit per plant. Heavy fruit crop top trend in the concentration of 30% (19.71 g) and the
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smallest concentration of zero% (13.06 g) in Gadu season. On the sidelines of the second 

season the highest weight at a concentration of 15% (10,43g) while at a concentration of 30% 

(10.30 g), at a concentration of 45% (4,83g) and at concentrations of 0% (4.55 g 

CONCLUSION 

Based on the results of this study concluded that giving of antitranspirant chitosan 

concentration of 45% could increased the success of flowers into fruits (fruit-set) amounted 

to 64.48% in Gadu season and at a concentration of 30% amounting to 84.38% at the season- 

Stream II. 
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Abstract. Aphids are an important pest that always exist in chilli crops (Setiawati, 2003). Aphids are scattered 

throughout the world, these insects eat all kinds of plants (polifags), more than 100 species of host plants. Aphids belong 

to the order of Hemiptera, Family of Aphididea. Aphids are a pest that can damage cayenne pepper plants. Reported by 

Romoser and Stoffolano (1998) aphids not only suck the plant food juice, but also as a viral disease spreader, the 

transmission of the virus is done non persistently. The sampling of aphids is done in Kerta Village, Payangan District, 

Gianyar Regency Bali Province. The collection of nymphs or imago aphids is only done by one method ie the direct 

collecting collection by hand of every aphid found in the sample plot by following the Slosser et al method. (2002) and 

Miao et al. (2007). Imago aphids collected in preparations in microscope preparations. Morphological observations and 

identification of aphids were performed under a microscope. The key identification used to assist in the identification of 

aphids in chili plants is done with the book Aphids on the World's Crop. An identification and Information Guide 2nd 

eds (Blackman and Eastop, 2000). The results of identification indicate that aphids attacking cayenne plants in Kerta 

Village, Gianyar Regency, Bali Province are from Myzus persicae and Aphis gossypii species. 

Keywords: Myzus persicae, Aphis gossypii, identification 

 

I. INTRODUCTION 

 
 Chili pepper (Capsicum frutescens L.) is one of the 

leading commodities in Indonesia. The average production 

of new chillies reaches only 4.35 tons / ha. Potential 

production of chili can reach more 10 ton / ha (Directorate 

General of Horticulture, 2010). The low production of chili 

is caused by several factors such as climate, the way of 

farming is less good, low soil fertility, Planting low-yielded 

varieties and pests and diseases that cause various diseases 

in chili plants (Duriat, 1996). Pests attack can reduce the 

quantity and quality of the results and competitiveness of 

chili pepper on the market. So the pests that attack the chili 

plants should be controlled. In controlling pests on plants 

cayenne pepper, can be applied in various ways-control 

techniques such as: control of mechanical and physical, 

control the cultivation methods, use of insect resistant 

varieties, biological control with natural enemies such as 

parasitoids and predators, control regulations, as well as the 

use of pesticides Botanical and inorganic pesticides. In 

applying various pest control techniques is a need based on 

the knowledge of pest biology and ecology of adequate, so 

the impact on the environment can be perceived. One of the 

pest insects that can cause loss of yield on potato farming in 

Indonesia is the aphid pest (hortikultura.pertanian.go.id/wp-

content/uploads/2016). Aphids are an important pest that is 

always present in pepper plants (Setiawati, 2003).  
 Aphids belong to the order of Hemiptera, Family of 

Aphididea. Aphids are scattered all over the world, these 

insects eat all kinds of plants (polifag), more than one 

hundred species of host plants. Aphids are a pest that can 

damage cayenne pepper plants. In accordance with the 

statement Ditlin (2008) which states that the development of 

aphids can grow optimally when the plants sprout or in the 

vegetative phase. In this phase the plant tissue is still young 

contain lots of fluids that contain nutrients that are useful for 

the life needs of insects. Vanada (2013) states that aphids eat 

plants by sucking plant fluids, so they prefer plants that are 

still soft or young. The attack is almost the same as the mite 

but due to the fluid from the leaves that dihisapnya cause the 

leaves to curve upward, curly and dappled until it can cause 

hair loss. Reported by Romoser and Stoffolano (1998) 

aphids not only suck the nutrients plants, but also as agents 

of viral disease agent, so that the pepper plants that have 

been attacked to be less productive. The effectiveness of 

aphids as a viral vector is due to the birth rate high aphids, a 

very short life cycle, and how to eat these insects allow the 

virus to spread to the phloem plants (Miles 1987). In the 

tropics especially the lowlands are mainly on the time of the 

beginning of the dry season, the development of aphids is 

very fertile. Aphids are able to multiply rapidly so that the 

surface of the plant can be covered with kutudaun colonies 

(Kalshoven 1981). Adult aphids can produce 2-20 

individuals each day. The embryo can be formed without 

going through the process of fertilization and has developing 

in the body of its parent, so that imago kutudaun looks like 

the birth of a nymph (Salanti 2009). 

 Aphids are the main vector of the virus and become 

a vector of nearly 400 species of virus (Fareres and Moreno 

2009). Of the most important viral vectors most have a 
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piercing, sucking mouth type. Insects that have the type of 

mouth piercing and sucking carry the virus in the stiletnya or 

it can also carry the virus into the body. Once the virus 

enters the body tissues of the insect, the virus can be 

inoculated into plant cells. Transmission of the virus is done 

non persistently ie aphids can directly transmit the virus to 

healthy plants immediately after eating the acquisition of 

sick plant virus source. Infective infestation (carrying the 

virus) coming to the chilli plant will soon transmit the virus 

to the newly planted plants, so even though the aphid is dead 

due to applied pesticide but the plant has already contracted 

the virus (Eka, 2011). Aphids act as vectors of virus there is 

of the species Myzus persicae and Aphis gossypii. M. 

persicae is an important pest in some cultivated plants. More 

than 60 aphid species, especially Aphis gossypii and Myzus 

persicae can spread non-persistent CMV virus. The pattern 

of transmission of non-persistent viruses that do not have a 

retention period, the transmission capability of aphids will 

disappear as soon as he was probing the plants seized 

(Matthews, 1992). It is due to its polyphag, parthenogenetic 

reproduction and short life cycle. These three properties 

cause aphids to grow rapidly and can be found in various 

places (Blackman & Eastop, 2000; Hill, 1995). A. gossypii 

(Glover) (Hemiptera: Aphididae) is a cosmopolitan fitofag 

insect found in tropical, subtropical and temperate regions 

(Schirmer, Sengonca and Blaeser, 2008). The size of the 

losses is closely related to the age and variety of plants and 

the type of virus and the nature of aphids (Irsan 2004). 

Losses caused by aphids as a pest only range from 6-25%, 

while as vectors can reach more than 80% (Miles 1987). 
 The classification of aphids in Indonesia consists of 

4 classes of aphids, namely Aphis gossypii, Myzus persicae, 

Mecrosiphum euphorbiae, and Acyrthosiphon solani. To 

distinguish the four classes of aphids, this can be done based 

on the shape and size of the body, the shape of the head, the 

length of the antenna, the shape and length of the cornnicle 

as well as the shape of the caudal or tail 

(hortikult.pertanian.go.id/wp-content/uploads/2016 ). From 

various sources of the literature can be seen, that there are 

several species of aphids that are pests in cayenne pepper. 

This study aims to identify the species of aphids that attack 

the pepper plant in Kerta Village, Gianyar Regency, Bali 

Province. This information is very important to be disclosed 

as an effort to control aphids, because the failure of pest 

control measures can be caused by errors in the 

identification and determination of the scientific name of a 

species (Watson 1997). 

II. METHODS 

 
The Sampling Of Aphids  

 

 The sampling of imago aphid was conducted in 

Kerta Village, Payangan District, Gianyar Regency, Bali 

Province at an altitude of 700 meters above sea level. Leaf 

aphids were taken on young chili leaves about 10 cm from 

plant shoots (Riyanto 2010). This observation is done 

because aphids attack the leaves are young and rich in 

nitrogen (Bagwell and Baldwin 2009; Chau et al., 2005). 

The collection of nymphs or imago aphids is only done by 

one method ie the direct collecting collection by hand of 

every aphid found in the sample plot by following the 

Slosser et al method. (2002) and Miao et al. (2007) because 

the aphids are very low mobility. The captured aphids are 

stored in collection bottles that have been filled with a 70% 

alcohol solution for further identification in the Bogor 

Agricultural Institute (IPB) laboratory. 

 

Preparation Of Aphids 

 

 The preparation of a microscope is carried out in 

the following manner: the insect is stored in 95% alcohol in 

the test tube, then inserted into a reaction tube containing 

95% alcohol. Alcohol with insects is poured into the cup, 

and insects are pierced on the piston with needles. The 

specimen is then fed into the reaction tube containing 10% 

KOH, and reheathed until the specimen in the test tube looks 

transparent. The reaction tube containing the specimen and 

the KOH is poured into the cup. The specimens were washed 

with aquades twice. The specimen is then immersed in 100% 

alcohol for 10 minutes. Subsequently the specimen was 

immersed in clove oil for 10 minutes. The specimen is 

placed on top of a glass object that had been spilled with 

clove oil before. Then the clove oil is absorbed until clean 

using a tissue. The position is set and etched specimens 

Canada balsam. The preparations are then closed with a 

glass cover and observed under a microscope. 

 

Identification of aphids 

 

Morphological observations and identification of 

aphids were performed under a microscope. The key 

identification used to assist in the identification of aphids in 

chili plants is done with the book Aphids on the World's 

Crop. An identification and Information Guide 2nd eds 

(Blackman and Eastop, 2000). The way of reading the key to 

determination is to peruse the key to determination, 

matching those characteristics to the determination key with 

the characteristics found in the specimens of aphids observed, 

if the key features do not match the observed features of 

aphids, Which is underneath with the corresponding number. 

If the characteristics contained in the determination key 

match the characteristics of the observed aphid, then proceed 

with a key reading on the number corresponding to the 

number written on the back of each statement on the key. If 

one of the statements is appropriate or in accordance with 

the aphid or kebul lice observed, other alternatives will be 

void. And so on until the name of family, order, class, 

divisio or phyum until species of living creatures are 

observed.  
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Diagram Illustration of aphid taxonomy on dorsal and 

ventral parts (Blackman & Eastop 2006) 

 

 

III. RESULT AND DISCUSSION 

 
 The identification results obtained imago aphids 

observation location in the village Kerta, discovered two 

species of aphids that attack the pepper plant. Species of 

aphids are Myzus persicae and Aphis gossypii (Figure 1). 

 

 
 

To distinguish between aphid species A. gossypii and M. 

persicae obtained, based on the shape and size of the body, 

the shape of the head, the length of the antenna, the shape 

and length cornnicle and shape of the caudal or tail (Figure 2 

and Figure 3). 

 
Source: hortikultura.pertanian.go.id/wp-

content/uploads/2016 

 

1. Myzus persicae 

According to Borror et al. (1992) Myzus persicae is 

classified as follows: 

Kingdom  : Animalia 

Phylum  : Arthropoda 
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Class   : Insekta 

Ordo   : Hemiptera 

Family   : Aphididae 

Genus   : Myzus  

Spesies   : Myzus persicae  

 

M. persicae has a relatively long antenna, about the length of 

its body. Body length ± 2 mm, soft body like a pear 

(Tarumingkeng, 2001). M. persicae there are winged and 

some are wingless. This insect life cycle is ± 18 days. Adult 

aphids can produce offspring (nymph) without going 

through marriage. This property is called parthenogenesis. 

One adult can produce approximately 40 nymphs. As long as 

there is no disturbance and enough food is available, the 

incident continues until the population becomes solid 

(Tarumingkeng, 2001). The length of the stadium depends 

on the air temperature, ie at 25 ° C and 3 weeks at 15 ° C 

(Ditlin, 2008). M. persicae live in clusters on the underside 

of leaf blades or on plant shoots. The nymph and imago have 

a pair of bulges on the end of the abdomen called cornicle. 

The tip of the crown on the aphids is black. The 

development of M. persicae can grow optimally when the 

plants sprout (Ditlin, 2008). The shape of the grooved head 

almost form the letter W, the size and shape of the body is 

somewhat slender when compared with A.gossypii, the 

antenna length is slightly longer than A.gossypii, the cornicle 

shape slightly bulging at the bottom, and the shape of the tail 

is widened and pointed (horticulture.pertanian .go.id / wp-

content / uploads / 2016). 

 
Description : 

1. Tubercle develop  

2. Antenna 

3. Piston 

4. Abdomen 

5. Cornicle  

6. Caudal 

 

2.  Aphis gossypii 

Kingdom : Animalia 

Phylum   : Arthropoda 

Class  : Insekta 

Ordo  : Hemiptera 

Family  : Aphididae 

Genus  : Aphis 

Spesies    : Aphis gossypii 

 

The characteristics of A.gossypii are the shape of the head 

and the antenna or tubercle appear somewhat flat, the size 

and shape of the body rather large round when compared 

with other classes, the antenna length is rather short when 

compared with M. euphorbiae and A. solani, cornicle shape 

somewhat triangular and short, rather broad tail shape, 

color can be changed (hortikultura.pertanian.go.id/wp-

content/uploads/2016). Aphids have a wider diversity level 

than other aphids in terms of relationships with host plants, 

life cycle, and distribution. Small A. gossypii have a variety 

of colors ranging from light yellow to high temperatures, 

greenish yellow (dark), dark green, or almost all black at 

low temperatures (Blackman & Eastop 1994). Aphids are 

small insects. The female body not winged pale yellow or 

greenish yellow, body length 1.0-1.6 mm, black cornicles 

and often with a pale caustic base. Marginal small tubercles, 

are present on the first and seventh abdominal segments. 

Antenal tubercles do not develop. The antenna is six inches 

long and approximately 2/3 in length body. On you there 

are 7-10 seta. In the tropics such as Indonesia, aphids Breed 

parthenogenetically that egg can be an embryo without 

fertilized and vivipar-like adult insects give birth nymph. 

The ability of aphids to multiply in partenogenetik cause 

the aphids population can increase rapidly if deep good 

condition (Afifah, 2011). 

 Hufbauer (2002) states that factors affecting the 

development of population A. gossypii is the presence of 

natural enemies such as predators, parasitoids and 

entomopathogen. It is best to defend the natural enemies A. 

gossypii mediated by manipulating the habitat around the 

cultivated plants. The diversity of plants that surround the 

cultivation plant affects the presence of predators and 

parasitoid kutudaun (Brewer & Elliot, 2004). 
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Description : 

1. Tubercle undevelop 

2. Antenna 

3. Piston 

4. Abdomen 

5. Cornicle  

6. Caudal 

 

Differences between A. gossypii and M. persicae 

morphologically can be seen from tubercles, tubercles of A. 

gossypii do not develop and M. persicae tubercles develop, 

can also be distinguished from cornicles, cornicles A. 

gossypii shorter than M. persicae the cornicle more length 

(Figure 4). 

 

IV. CONCLUSIONS 

 Results imago identification of aphids that attack 

plants in Desa Kerta cayenne pepper can be seen there are 

two species of aphids that Myzus persicae and Aphis 

gossypii. 
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______________________________________________________________________________________________________ 

Abstract. Perjaya Weir built in 1991 at the upper of the Komering River. The existence of Perjaya Weir causes flow 

modifications that affect river hydrology change. In addition, Perjaya Weir built cut grooves Komering River may block 

migration ways of fish and other aquatic biotas though the dam has a fish ladder construction features. This research was 

conducted in Perjaya Weir in Perjaya Village, Martapura Subdistrict, East Ogan Komering Ulu District, South Sumatra 

in May 2017. The purpose of this study is to observe the existence of fish ladder of Perjaya Weir as fish migration way 

in Komering River. The results showed many species especially Cyprinidae were caught at fish ladder. Fish ladder of 

Perjaya Weir is function as migration way. Making additional building which is termed fish ladders, can be a solution 

that can prevent decline in fish populations as the impact of presence of transverse buildings such as dam and weir.  

Keywords: Fish sustainability, dam, hydrology 

 

 

I. INTRODUCTION 

 

Perjaya Weir built in 1991 at the upper of the 

Komering River, which is in Perjaya Village, 

Martapura Subdistrict, East Ogan Komering Ulu 

District, South Sumatra. The existence of Perjaya 

Weir causes flow modifications that affect river 

hydrology change. In addition, Perjaya Weir built 

cut grooves Komering River may block migration 

ways of fish and other aquatic biota though the 

dam has a fish ladder construction features. These 

conditions pose a threat to fish populations  

sustainability in the wild due to the migration of 

fish required in order to meet the needs of its life 

cycle [8], [3].  

Dam and similar construction have an impact on 

fish resources, such as reduction in the population 

of Semah fish (Tor sp.)  in Ranau  Lake, South 

Sumatra, due to construction of weir on  Selabung 

River [6], decline in species populations Chitala 

sp. and some native fish species in Kampar River, 

Riau due to construction of Kutopanjang 

Reservoir, and loss of native species in 

Cincingguling River as a result Sempor Reservoir, 

Central Java [13]. The study results by Miranda 

[11] in the River Erro Spain, Poulet [12] in 

Piedmont River French, and Agostinho [1] in the 

Parana River Brazil reported a change in the 

composition and structure of fish communities as a 

result of the dam. The species most affected are 

rheophilics and long-distance migrations that 

require different habitats to meet their life cycle 

[1]. 

Making additional building which is termed fish 

ladders, can be a solution that can prevent decline 

in fish populations as the impact of presence of 

transverse buildings that are not environmentally 

friendly [10]. 

The purpose of this study is to observe the 

existence of fish ladder of Perjaya Weir as fish 

migration way in Komering River. 

 

II. METHODS 

 

The study was conducted in May 2017. 

Watershed research site located in East Ogan 

Komering Komering Ulu, South Sumatra Province. 

Sampling was conducted at fish ladders area in 

Perjaya Weir.  
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Sampling was done in one day fishing at every 

time studies using  unselective fishing gear, ie 

electrofishing: a stun with a scoop (scoop net), and 

langian (hand operated scoop net). Analysis of 

fish community structure, ie species composition. 

 

 

 

 

 

 

 

 

 
 
Fig. 1  Location map of Perjaya Weir (near Martapura City, 

East Ogan Komering Ulu, South Sumatra) 

 

III. RESULT AND DISCUSSION 

Description of the fish ladder at Perjaya  weir 

The main building  of Perjaya Weir has a length 

215.5 m were built perpendicular transverse 

Komering River. Construction of a fish ladder 

located at the edge of the east side of the weir. 

Overall length fish ladder 75 m wide and 8 m fish 

ladder composed of pools of stairs totaling 18 

pieces. The length of each pool is equal to the 

width of the ladder fish ladder is 8 m, width 3.2 m 

and height pool 1.6 m. On each bulkhead pool 

ladder, there are openings on which a length of 2.7 

m with a height of 0.3 m and bottom openings 

measuring 0.3 x 0.3 m which was made an 

alternate from one bulkhead next to the pool [4]. 

The fish ladder height of approximately 6.5 m 

with a slope angle of a fish ladder that is gentle 

enough about 5o considerable support for 

migrating fish from downstream to up past the fish 

ladder and vice versa. 

 

 
Fig 2 Illustration of fish ladder pool passes type are similar 

to the fish ladder Perjaya Weir. There are differences in the 

dimensions and structure of the bottom of the pool ladder. 

Detail picture shows ponds fish ladder [10] 
 
 

 
 

Fig 3 Stairs Perjaya fish weirs downstream. Direction of the 

arrow indicates the direction of migration toward upstream  

 

Fish ladder at Perjaya Weir included technical 

group pool passes type  (Fig 2). The principle of 

this type of fish ladder is a method to divide the 

head in stages and reduce the energy at every 

level, so that the potential energy of the water can 

be gradually dissipated during the flow through 

small pools on the line this fish ladder [10]. 

Migration of fish from one pond to the next 

pond is done by passing through a hole opening in 

the transverse bulkhead that limits the pool next to 

the pool.  The hole openings are made at the top 

and bottom. Bottom hole openings are designed 

for  migration path of damersal fish.  

Perjaya 

PALEMBANG 
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The flow velocity is high enough only occurs 

on the opening hole so that the fish can rest in the 

pool after swimming through the hole openings. 

To maintain the viability of benthic fauna, then the 

basis of ponds at a fish ladder should be 

roughened so that the speed at the bottom of pool 

will be low [10]. 

 

Fish Composition in fish ladder of Perjaya 

Weir 

Fish species composition were collected 

consists of 6 families which include 13 species, 

with the largest number of species are from 

Cyprinidae (9 species). Some of the dominant 

species are Labeobarbus leptocheilus and 

Crossocheilus sp..  

 

Table 1 Fish composition in Fish Ladder of 

Perjaya Weir 

 
Family Spesies 

Balitoridae Homaloptera ocellata 

Cyprinidae Barbonymus gonionotus 

 Crossocheilus nigriloba 

 Crossocheilus oblongus 

 Crossocheilus sp. 

 Labiobarbus leptocheilus 

 Mystacoleucus marginatus 

 Puntioplites waandersi 

 Rasbora sp. 

 Thynnichthys thynnoides 

Nemacheilidae Nemacheilus sp. 

Schilbeidae Laides hexanema 

Sisoridae Bagarius yarrelli 

 

 

The largest number of species are from 

Cyprinidae because Cyprinidae like high dissolved 

oxygen conditions [15] resulting from the strong 

currents in the fish ladder and have an efficient 

body [16] as well as the ability to swim fast [5] 

and against strong currents [7], [14].  

Species caught  dominated by L. leptocheilus 

because has a long dorsal fin with a slightly 

rounded body to become strong swimmers and 

have good maneuverability in against the current 

[2]. Makrakis [9] revealed that the fish ladder 

selectively favor species with high swimming 

ability.  

 

 

 

 

IV. CONCLUSIONS 

Many species especially Cyprinidae were 

caught at fish ladder. Fish ladder of Perjaya 

Weir is function as migration way. 
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Abstract. A polyclonal antiserum prepared against coat protein of  Tomato infectious chlorosis virus (TICV) expressed in 

Eschericia coli was evaluated its reaction to the virus particles present in tomato plant tissue. The evaluations were based on 

antiserum reaction specificity and its titer level in three different serological tests, namely agarose gel precipitation test (AGPT), 

dot blot immunobinding assay (DIBA), and indirect-enzyme-linked immunosorbent assay (I-ELISA). The antiserum gave 

pronounced positive signal on all serological tests used to the sap prepared from TICV infected tomato plants. But, there is no 

any positive signal developed on the reaction test of antiserum and healthy tomato plant sap, indicatiy the specificity of the 

antiserum. The antiserum has enough titer level on AGPT (1/4) DIBA (1/200), and ELISA (1/500), therefore, reliable to be 

potential used as detection and identification tools for TICV.   

 

Key words : Tomato infectious chlorosis virus (TICV), antiserum TICV, agarose gel precipitation test, dot blot immunobinding 

assay, indirect-enzyme-linked immunosorbent  assay. 

 

 

I. INTRODUCTION 

Tomato infectious chlorosis virus (TICV) is one of the 

viruses that cause disease in tomato plants (Tsai et al., 2004). 

The virus in tomato plants was first discovered in California in 

1993 (Duffus et al., 1996). After that, TICV is reported to 

have spread to tomato growing areas of the world, especially 

in various countries in Asia and Europe (Vaira et al., 2002; 

Tsai et al. 2004; Dalmon et al., 2005). In Indonesia, this virus 

has been found in several centers of tomato production such as 

in Garut, Cianjur, Bogor, Magelang, and Yogyakarta (Hartono 

and Wijonarko 2007; Fitriasari 2010).  

TICV infection in tomato plants results in very severe 

chlorosis symptoms in all leaves so the plants look yellow, the 

disease is called chlorosis or yellow (Vaira et al., 2002; Figure 

1). The typical symptom of this disease is the occurrence of 

chlorosis on the part between the leaf bone (interveinal 

chlorosis), and if the disease is advanced some parts of the 

leaves have necrosis and become brittle. Tomato fruit 

produced from sick plants is much smaller than normal and 

the cooking process is disrupted so that the harvest is greatly 

reduced (Tsai et al., 2004). 

TICV is one member of the genus Crinivirus, family 

Closteroviridae (Wisler et al. 1996), which can be transmitted 

only through insect vectors kutukebul Trialeurodes 

vaporariorum (Hemiptera: Aleyrodidae) in semipersisten 

(Duffus et al. 1994). One of the characteristics of an 

individual which is transmitted Crinivirus kutukebul is that the 

virus particles found only in the phloem tissue so that the 

concentration of virus particles on the entire network of the 

host plant is very low (Wisler et al. 1998). The low 

concentration of these virus particles (on host tissue) has 

implications for its detection process, especially those based 

on antiserum. Its limited spreading of this phloem network 

causes TICV to be very difficult to purify to obtain an 

adequate amount of pure virus as an antigen (Jacquemond et 

al., 2008). Perhaps for this reason that there has been no 

antisera commercially available to detect TICV (Suastika 

2012 August 19, personal communication) so far detection 

TICV made only through the reverse transcription-polymerase 

chain reaction (RT-PCR) (Andriani 2011; Nurulita 2011). 

Technological advances in molecular biology have provided a 

method for expressing a particular gene, to insert in the 

expression vector (plasmid) in Escherichia coli (Abouzid et al. 

2002; Cotillon et al., 2005).  

The reaction between antibodies and antigens occurs in 

animal defense reactions when exposure to antigens 

(pathogens or foreign matter). The typical reactions can also 

occur in vitro antibodies produced when the animal was 

isolated and reacted with the antigen mengimbasnya. 

Characteristics of antibody and antigen reactions are used as a 

means of identifying pathogens and diagnosing viral diseases 

in plants. In general, serological reactions can be described as 

follows: antibodi + antigen presipitasi (Akin 2006). 

In addition to detect and identify viruses that cause disease, 

serological test is also useful in measuring the concentration 

of virus in plant tissue, plant viruses detected in the body of 

insect vectors and to determine the phylogenetic relationship 

between virus (Agrios 2005). There are several methods used 

in serology, among others Agarose gel precipitation test 

(AGPT), Dot Blot immunobinding assay (DIBA), Tissue blot 

immunosorbent assay (TBIA), enzyme linked immunosorbent 

assay (ELISA) and immunoblotting or western blotting 

(Harlow and Lane 1999). Serological methods that have been 

successfully developed for the detection of plant viruses such 

as the method used to detect ZYMV DIBA (Somowiyarjo et 

al. 1989). Abouzid et al. (2002) used ELISA and western 

blotting to detect some viral protein proteins from the 

Begomovirus genus. Precipitation testing by utilizing 
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diffusion reactions between antigens and antibodies has been 

successfully performed by Mahmood et al. (1997) to detect 

Wheat streak mosaic tritimovirus (WSMV). 

Kurniawati (2012) has successfully expressed the protein 

coat protein (CP) gene from TICV in E. coli. This protein has 

also been successfully purified from bacterial cell cultures and 

is sufficient to be used as antigen in rabbit immunization in 

order to produce antiserum. This antiserum reaction (which 

has been produced) to TICV contained in tomato plant tissue 

has never been done. To determine the reaction serology, the 

various serological methods available today such as agarose 

gel precipitation test (AGPT) (Noordam 1973), dot blot 

immunobinding assay (DIBA) (Kubota et al., 2011), and 

indirect-enzyme linked immunosorbent assay (I-ELISA) 

(Nickel et al. 2004), so the aim of this study tested the 

antiserum reaction TICV which has been produced in a 

previous study and measure the titer of the antiserum through 

serological methods. The results are expected to provide basic 

information on the detection of Tomato infectious chlorosis 

virus in tomato plants with three serological methods on 

different antiserum titers. 

II. METHODS 

The experiment was conducted at Tomato plantation area 

of Tabanan Regency of Baturiti Subdistrict and in laboratory. 

The study was conducted from December 2016 to February 

2017. 

AGPT is an immunoprecipitation technique and is widely 

used to measure antigen or antibody titers. Although this test 

is less sensitive than the primary binding test but is relatively 

easy to do. In this test used a layer of media to be perforated. 

Then into the wells each is filled with antigens and antiserum 

that already contain reagent antibodies. Antigens and 

antibodies will radially diffuse around the wells. When the 

antigen reacts with specific antibodies there will be a complex 

antigen-antibody complex that precipitates the complex and 

precipitates forming a white line. But if there is no match 

between antigens and antibodies, the precipitation line will not 

be formed (Haryadi 2006). Comparison of antigens with 

antibodies is an important factor in precipitation reactions. 

Precipitation formation is formed when the antigen 

concentration with antibodies is reached equilibrium. 

Excessive antigen conditions will result in the re-dissolving of 

a complex formed called postzone effect, whereas excess 

antibodies result in antigen-antibody complexes remaining in 

the prozone effect solution (Haryadi 2006).  

DIBA merupakan uji serologi menggunakan membran 

Nitropure nitrocellulose (NPN) yang sangat efektif 

mendeteksi dan mendiagnosa virus tanaman. Teknik ini 

menggunakan gerusan tanaman segar dan diblot pada kertas 

membran (Lin et al. 1990). Metode ini mempunyai tingkat 

sensitivitas yang tinggi, prosedur yang digunakan sangat 

sederhana dan dapat digunakan untuk deteksi rutin dengan 

jumlah sampel yang banyak (Dijkstra and De Jager 1998). 

 DIBA dilakukan pada kertas membran yang 

ukurannya dapat disesuaikan dengan jumlah sampel yang ada. 

Sampel yang akan diblot digerus dengan buffer, kemudian sap 

tersebut diblot menggunakan pipet mikrotiter pada kertas 

membran (Somowiyarjo 1997). Dalam pengerjaannya, teknik 

DIBA sangat mudah dan cepat dalam mendeteksi virus selain 

itu sampel yang sudah diblot pada kertas membran dapat 

disimpan dalam jangka waktu yang panjang (Chang et al. 

2010).  

ELISA has undergone many modifications since it was 

first introduced. The main feature of ELISA is the use of 

enzymes (alkaline phosphatase or peroxidase) for 

immunological reactions. This test has several advantages 

such as engineering workmanship is relatively simple, 

economical, and has a high enough sensitivity. ELISA was 

introduced in 1971 by Peter Perlmann and Eva Engvall to 

analyze the presence of antigenic interactions with antibodies 

in a sample using enzymes as a reporter. According to 

Dijkstra and De Jager (1998) some of the advantages of 

ELISA as serological tests for plant viruses ie detectable viral 

concentrations can be very low. Similarly, the antibodies used 

can be very small. This method can be used to detect viral 

samples on a large scale, and the results of ELISA detection 

can be measured quantitatively. 

Generally ELISA is divided into 2 types, namely 

standard (direct) double antibody sandwich (DAS) -ELISA 

and indirect ELISA (I-ELISA). The DAS-ELISA method was 

first introduced by Clark and Adams in 1977 for the detection 

of plant viruses and this test was first performed on 96 

polystyrene plate plates. Stages of DAS-ELISA are plate 

pitting dicoating using primary antibody. After the plate is 

washed, virus samples (antigen) are inserted into the well. 

After re-washing with phosphate buffer saline tween (PBST), 

conjugate enzyme (second antibody) is loaded into the pit. 

After being washed again, the PNP substrate (p-

nitrophenylphosphate) is introduced into the pit for staining 

(Dijkstra and De Jager 1998). DAS-ELISA is highly 

recommended for large-scale virus detection, but for virus 

detection requiring high specification of DAS-ELISA is 

sometimes problematic in detecting. Therefore it is 

recommended to use I-ELISA because the serology 

relationship between viruses is more stable. This method can 

be used to detect viruses with very small amounts of virus in 

one seed (individual) or a vector insect. This is to prove the 

sensitivity of the ELISA method (Dijkstra and De Jager 1998). 

Serology testing for antiserum TICV is done using the 3 

methods namely AGPT, DIBA, and I-ELISA. AGPT is an 

immunoprecipitation technique and is widely used to measure 

antigen or antibody titers. Although this test is less sensitive 

than the primary binding test but is relatively easy to do. In 

this test used a layer of media to be perforated. Then into the 

wells are each filled with antigen and antiserum that already 

contain reagent antibody (Haryadi 2006). This method uses 

samples of infected TICV infected TICV leaf, TICV 

antiserum with 1/1 to 1/64 titer and glass preparations and 1% 

agarose gel (Sigma, USA) as a medium for detecting TICV. 

DIBA is a serological test using a nitrocellulose membrane 

that is highly effective at detecting and diagnosing plant 

viruses. This technique uses fresh plant scour and plastered on 

membrane paper (Lin et al., 1990). This method has a high 

sensitivity level, the procedure used is very simple and can be 

used for routine detection with a large number of samples 

(Djiksa and De Jager 1998). DIBA is performed on 

nitrocellulose membrane paper (Sigma, USA) whose size can 

be adjusted to the number of samples and then the antiserum 

used is the titers 1/100 to 1/1000, plastic gerus as a medium 

for soaking membrane paper, skim milk, conjugate enzymes, 
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and Substrate for each stage. ELISA has undergone many 

modifications since it was first introduced. The main feature 

of ELISA is the use of enzymes (alkaline phosphatase or 

peroxidase) for immunological reactions. This test has several 

advantages such as workmanship technique is relatively 

simple, economical, and has a high enough sensitivity. The 

method used an extraction buffer to crush TICV infected leaf 

samples, ELISA microtiter plate as detection medium, 

antiserum titer used 1/100 to 1/1000, skim milk, conjugate 

enzyme, substrate, and ELISA reader as quantitative detection.  

Agarose Gel Precipitation Test (AGPT). The antigen-

antibody reaction in AGPT was performed on a 1% agarose 

gel medium (Sigma, USA). The gel was prepared by 

dissolving 0.1 g of agarose, 0.01 g of sodium azalis in 5 ml 

phosphate buffer saline (PBS) pH 7.2 and 5 ml of Iabides 

which was heated in microwaves for 1 min. In order for the 

liquid is then poured on the glass preparations as thick as 

about 2 mm and left at room temperature until freezing. In 

order for the frozen to be made 2 holes 4 mm diameter with a 

distance of 4 mm to be filled with different reactants ie 

antigens and antibodies each of 20 μl. Antigen is a tomato 

juice containing positive TICV and healthy juice of 0.1 g each 

which has been pulverized in 1x PBS with a ratio of 1:10 (w / 

v). Antibodies of TICV antiserum available in IPB Plant 

Virology Laboratory are immunization result of rabbit with 

protein product of CP TICV gene expression on E. coli 

(Kurniawati 2012). For antiserum titer measurements, there is 

a reaction between the antigen without dilution (tomato juice 

syrup) and the antiserum with the duplex dilution series from 

1/1 to 1/64. Observations on the formation of antigen-

antibody reaction precipitation lines on agarose media are 

observed daily and documented. This method is based on the 

procedure of  Noordam (1973). 

Dot Blot Immunobinding Assay (DIBA). The antigen-

antibody reactions in DIBA based on the Kubota et al (2011) 

procedure were performed on the nitrocellulose membrane 

(Sigma, USA). Antigens and antibodies are prepared just as in 

AGPT. The tomato juice is dropped on the membrane and left 

at room temperature for 3 minutes so that the TICV particles 

present in the juice are nonspecificly bound to the membrane. 

Then the membrane was treated as follows: (1) incubated in 

TritonX-100 5% (5 ml Triton in 100 ml of distilled water) for 

20 min; (2) incubated in 1x potassium phosphate saline tween 

(KPST) [0.02 M K2HPO4, 0.15 M NaCl, pH 7.4 containing 

0.05% Tween20] for 20 minutes; (3) incubated in a conjugate 

antiserum (1 ml 1x PP plus 0.4 g skim milk, 0.2 μl conjugate 

enzyme (Goat anti rabbit-IgG alkaline phosphatase) and TICV 

antiserum) for 90 minutes; (4) washed 3 times each in 1xtris 

buffer saline tween with 0.05% Tween20 (TBST) [Tris-HCl 

0.02 M, NaCl 0.15 M, pH 7.5 and Tween 20] for 10, 5 and 5 

minutes; And (6) incubated in the substrate (20 μl nitro blue 

tetrazolium + bromochloroindolil phosphate) (NBT + BCIP) 

(Sigma, USA) dissolved in 1 ml alkaline phosphatase buffer). 

For antiserum titer measurements, there is a reaction between 

the antigen without dilution and the antiserum with dilution 

series 1/100, 1/200, 1/300, 1/400, 1/500, 1/600, to 1/1000. 

Observations were made on the discoloration of the membrane 

to purple where the antigen was dripped begins minutes after 

incubation in the substrate.  

Indirect Enzyme-Linked Immunosorbent Assay (I-ELISA) 

The antigen-antibody reaction in ELISA according to the 

procedure of Nickelet al. (2004) were carried out in the 

ELISA microtiter plate wells. Antigen and antibody was 

prepared the same as in AGPT except liquid juice extraction 

plants were made in pH 9.6 buffer [1:59 g Na2CO5, NaHCO3 

0.293 g, 12:20 g NaN3 were dissolved in 1 L akuadessteril] 

with a ratio of 1: 100 (w / v). At the microfibres of the ELISA 

microtiter plate were introduced 100 μl reactants as follows: 

(1) incubation of plant juice at 4oC overnight; (2) washing 

with 1 x PBST) [NaCl 8 g, Na2HPO4 1.15 g, KH2PO4 0.2 g, 

KCl 0.2 g, Tween20 0.5 ml, and dissolved in 1 L of 

aquadestheril, pH 7.4] 5 times; (3) incubation with blocking 

solution (skim milk 0.2 g in 10 ml 1x PBST) at suhuruang for 

30 minutes; (4) washing with 1x PBST 5 times; (5) 

konjugatGoat enzyme incubation with anti-rabbit-IgG alkaline 

phosphatase (Sigma, USA) were diencerkan1: 2000 in 

conjugate buffer padasuhu 37C for 2 hours; (6) washing with 

1x PBST 5 times; (7) incubating the substrate (5 mg p-

nitrophenyl phosphate (Sigma, USA) dissolved in 5 ml of 

buffer substrate [diethanolamine 97 ml, H2O to 600 ml, NaN3 

0.2 g, pH 9.8 was dissolved in 1 L of distilled sterile]) 

padasuhu space for 15 minutes - 60 minutes. Readability of 

the cylinder with the ELISA reader machine (Biorad model 

550) in the 405 nm wave. 

 
III. RESULT AND DISCUSSION 

Through AGPT, reaction (introduction) (antiserum) 

antibodies against antigens (TICV particles in the liquid of 

tomato plants) is characterized by the formation of the 

precipitation lines are white on a gel agarose in between the 

holes that were given fluids and fluids with antiserum liquid 

of the plant (Figure 1). This indicates that the antibodies 

contained in the antiserum only recognize protein CP TICV 

(in the form of viral particles) and does not recognize other 

proteins such as protein components of plants for example.  

The formation of this precipitation line takes 2 days after the 

inclusion of antiserum and the juice of the plants in each of 

the gel holes. It appears that the diffusion of antibodies and 

antigens (TICV particles) in the agarose gel runs slowly until 

the two components meet and bind together to form antigen-

antibody complexes (Ag-Ab). The Ag-Ab complex occurs 

gradually and accumulates in sufficient quantities until it can 

be seen with the naked eye (Nickel et al., 2004). 

Tomato infectious viral chlorosis (TICV) is classified in 

the Closteroviridae family consisting of 2 genera namely 

Closterovirus and Crinivirus (Martelli et al., 2002). TICV is a 

species of the genus Crinivirus. The TICV particle has an 

average length of 645 nm, a capital length of 850 nm, and the 

longest particles of 1600 nm (Duffus et al. 1996; Liu et al. 

2000). Observations Wisler et al. (1996) to the purification 

step from the sick tomato plant found the threadlike, flexuous, 

850 to 900 nm long and 12 nm wide particles. Closterovirus is 

present in the cytoplasm of infected plant tissue floem (Duffus 

et al., 1996). 

TICV infection in tomato plants causes tomato leaves to 

become chlorotic ie yellowing among the leaf bones 

(yellowing intervenal). In subsequent development the leaves 

become brittle (leaf brittleness), necrotic in some parts and the 
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color of the necrotic part becomes red purple (bronzing), the 

fitness (vigor) of the plant becomes greatly reduced, and when 

it produces fruit then its size is much smaller than normal And 

the maturation process is disturbed, and easily fallen (early 

senescence) so as to greatly reduce even negate the economic 

value of infected plants (Duffus et al., 1996); Dalmon et al. 

2008). TICV is transmitted from one plant to another by 

vector insects Trialeurodes vaporariorum (Hemiptera: 

Aleyrodidae). Transmission can occur rapidly throughout the 

planting area because vector insects are active. TICV is 

transmitted by semipersistant insect vectors (Duffus et al. 

1994; Wintermantel 2004). TICV can not be transmitted 

mechanically but can be transmitted with a vector insect. Have 

a persistence period of 4 days and an acquisition feeding 

period above 48 hours. TICV can be transmitted with a 

limited time that is between 1-9 days. (Wisler et al. 1998a, 

1998b). 

Antibodies are molecules of immunoglobulin produced by 

B-lymphocyte cells from warm-blooded animals in response 

to a stimulation of foreign molecules (antigens). Antibodies 

are widely used in immunological studies to identify a 

pathogen. The antigen binding with antibodies is very specific, 

an antigen molecule has the ability to react or bind to a 

particular immunoglobulin molecule (Haryadi 2006). 

Polyclonal antibodies are a population of antibodies that react 

to more than one epitope. Polyclonal antibodies are obtained 

from blood serum of animals immunized with antigens having 

more than one epitope. Antibodies first produced by animals 

when injected antigen is IgM or also called primary immune 

response. IgM concentrations peak at 10 days after 

immunization and after that IgM concentrations will decrease. 

After the IgM concentration decreases, IgG will be produced 

and peak at 14 days after immunization. If the injection is 

done again then IgG will be produced more predominantly as 

secondary immune response (Akin 2006). 

Any warm-blooded animal can be used as experimental 

animal for the production of polyclonal antibodies. For 

example, rabbits, chickens, quails, rats, goats, pigs, and mice 

are mostly used to make antiserum. Among these animals, 

rabbits are the most widely used hewab because they are easy 

to maintain, relatively cheaper, have relatively high antibody 
concentrations, and require little antigen for immunization 

(Akin 2006).  

At DIBA, a purple membrane discoloration occurs at the 

liquid of plants infected TICV melted, while in a healthy plant 

liquid be dripped doesn't look to be purple discoloration 

(Figure 2). This proved to be a purple discoloration is a signal 

there is a bond of antibodies (antiserum TICV) antigen (TICV 

in liquid of the plant is sick). The ability to distinguish 

between particles TICV with components of plants reflect the 

specificity of the antiserum. The color change to purple occurs 

due to substrate change of NBT + BCIP by the enzyme found 

in the conjugate (Kubota et al., 2011). The conjugate has 

binded to the TICV antiserum which also binds to the TICV 

particles present in the membrane (where the TICV infected 

plant juice drops). 

At I-ELISA positive signals, characterized by the 

occurrence of a change in color of the substrate to be yellow 

(Figure 3). The speed and intensity of the yellow color change 

that occurs on the substrate relies heavily on the amount of the 

enzyme (conjugate) bonded with antiserum TICV, whereas 

the number of antiserum that is dependent on the number of 

particles in the fluid TICV of tomato plants  (stick on wall 

holes mikrotiter ELISA plate). The absence of the enzyme 

(conjugate) causes the substrate remains clear as seen on wall 

holes mikrotiter ELISA plates that were given a liquid of the 

plant is healthy, and this is a negative signal, or indicate that 

there is no particle TICV which stick to the walls holes 

mikrotiter plate (a liquid of tomato plants) (Figure 3). 

In I-ELISA, a positive signal is characterized by a 

substrate color change to yellow. The p-nitrophenyl phosphate 

substrate which was initially transparent due to the enzyme 

alkaline phosphatase in the conjugate, gradually changed color 

to yellow (Nickel et al., 2004) and within 30 minutes, 

following the enzymatic reaction, the intensity of the yellow 

color was sufficient Observed with the naked eye. The results 

presented in FIG. 3 also demonstrate the specificity of TICV 

antiserum through I-ELISA, a positive signal only occurring 

in a sample of fluid from TICV-infected plants and not in 

healthy plants. Thus, this antiserum is potentially used as a 

means of detection of TICV in tomato plant tissue. 

 

 

 

 

        

 

            Figure 1. Reaction of the antiserum TICV  

            tomato plants in a network on AGPT. 

 

 

Figure 2. Reaction of the antiserum TICV tomato 

plants in a network on DIBA. 
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Figure 3. Reaction of the antiserum TICV  

tomato plants in a network on I-ELISA. 

 

          The antiserum titre is the highest dilution rate of the 

antiserum which still gives a positive signal to the presence of 

the Ag-Ab complex on a specific serologic test (Noordam 

1973). Therefore, the titre of an antiserum is largely 

determined by the sensitivity of the serological method used. 

In this study, to determine the TICV antiserum titers, three 

serologic methods were used: AGPT, DIBA and I-ELISA. 

 

Table 1 Titer antiserum TICV serology testing using methods 

on Agarose gel precipitation test (AGPT), Dot blot 

immunobinding assay (DIBA) and Indirect enzyme-

linked immunosorbent assay-(I-ELISA) * 

 

 *kind of testing has been done 3-4 times and provide    

   consistent results. 

 

In this study, the antigen used was TICV particles at 

concentration levels in accordance with those present in the 

diluted TCFV infusions. This antiserum reagent to these 

antigens at different concentration levels (dilution) is observed 

by looking at the intensity of the signal that occurs. As shown 

in Table 1 it appears that the antiserum titers differ for the 

three serology methods used: the titers in AGPT are only 1/4, 

whereas in DIBA is 1/200 and I-ELISA reaches 1/500. 

Differences in antiserum titers in these three methods occur 

for several reasons. At AGPT, the visible signal is an 

accumulated precipitation of Ag-Ab complex molecules. To 

be observed by the naked eye is required the level of 

concentration of Ag-Ab complex molecules are quite high, 

while the accumulation rate of Ag-Ab complex is determined 

by the amount of antibodies contained in the antiserum uptake. 

In this test, the antiserum uptake with 1/4 dilution still gives 

the accumulated level of the Ag-Ab complex still observable, 

but at 1 / 8th antiserum dilution is not visible even if the 

accumulation of Ag-Ab complex is still occurring. In contrast 

to AGPT, the positive signal DIBA still occurs at a much 

higher level of 1% antiserum dilution.  

The sensitivity level of DIBA far exceeds AGPT due to 

substrate use. As already explained above that there will be a 

change in the color of the membrane to purple when the 

substrate meets the enzyme found in the conjugate. Thus, the 

amount of enzyme that is not too much will produce 

significant color changes (can be witnessed with the naked 

eye) far beyond the limits required for the visible 

accumulation of Ag-Ab complexes directly (in the form of 

precipitation lines) in AGPT. Thus, it takes the number of 

antibody molecules (TICV antiserum) as a reflection of the 

number of fewer bound conjugates in order for a positive 

signal to occur. Or in other words, at higher antiserum dilution 

(1/200) DIBA can still provide a positive signal. 

In I-ELISA, the TICV antiserum titers were found to 

be even higher (1/500) than in the DIBA. In addition to using 

the substrate as a signal amplifier, the ELISA is also assisted 

by a reader of substrate color intensity change (ELISA reader) 

presented in numerical form. With ELISA reader, yellow 

discoloration of substrate that can not be observed with the 

naked eye can still be quantified. The signal is said to be 

positive if the absorbance value (at the wavelength of 405 nm) 

of the sample (TICV infected plant fluid) reaches 1.5 times 

the negative control absorbance value (healthy plant juice) 

(Dijkstra et al. Although ELISA has the highest sensitivity of 

these three serological methods, it does not necessarily mean 

leaving the other two methods. DIBA still has other 

advantages that is more simple in its implementation and the 

sample can be directly applied to the membrane when in the 

field. However, AGPT is the only serological method that can 

distinguish isolates from different viruses of serologic type 

(serotype). 

IV. CONCLUSIONS 

Rabbit antiserum results immunisation gene 

expression products with protein CP TICV on E. coli 

(Kurniawati 2012), can specifically react with the particle 

TICV network found in tomato plants. The positive signal 

(there is a line of precipitation on AGPT, becoming purple 

membrane discoloration on DIBA and discoloration of the 

substrate to be yellow on ELISA) is very clearly seen in 

infected plant sample TICV and does not occur on a sample of 

healthy plants. It had a titer Antiserum reasonably sufficient 

on AGPT (1/4), DIBA (1/200) and I-ELISA (1/500) so it is 

used as a potential means of detection TICV. I-ELISA is the 

best method of efective the use of antiserum TICV, higher 

dilution on I-ELISA still capable of detecting TICV fluid 

found in the liquid of tomato plants. 
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ABSTRACT 
 

Adopting Integrated Farming Innovation and  Effect on Farmers’ Household Income on Tidal 

Swampland. The objectives of this study were: (1) to analyze the level of adoption of technological 

innovations integrated farming on tidal swampland, and (2) to analyze the effect of the adoption of 

technological innovation integrated farming on household income of farmers on tidal swampland. This 

research was conducted in the village of Muara Telang Telang Rejo, Banyuasin Regency. The reserachers 

used survey method in this study. Sample were taken through simple random sampling, the number of 

respondents were 40 people. Data were tabulated and then analyzed descriptively. To answer the first 

problem was to measure the level of adoption, the researches did item analysis, and to address the second 

issue which was to see the effect of the adoption of the innovation on the income of farmers in tidal 

swampland, the researchers did multiple regression analysis. The results showed: (1) The adoption rate 

farm management innovation integrated farming such as the integration of crops of rice, corn and cattle 

were supported with land preparation and micro water management is classified, with details: the 

adoption of cultivation and micro water management is high, the adoption of cultivation rice with 

Processing Integrated Plant (PIP), approach is classified, the adoption of maize cultivation is low and the 

adoption of cattle is low maintenance, and (2) the level of innovation adoption of integrated farming 

farming had signifcant effect on the income of farmers either simultaneously or partialy. 

 

Keywords : integrated farming, farmers’ household income 

 

 

I. INTRODUCTION 

 

Background.  The development of 

technology has an important role in agricultural 

development. Technology is one of the drivers of 

agricultural development efforts, technological 

developments will impact positively to improving 

the quality and quantity of production of 

agricultural commodities. The importance of 

technology has been expressed by AT. Mosher 

(1983), in his book entitled "Getting Agriculture 

Moving" stated that one prerequisite for 

agricultural development are technologies that are 

constantly evolving. 

The development of the technology would 

be meaningless without a process of innovation 

adoption by farmers. Adoption of innovation is 

the process of implementing new ideas which is 

the result of mental attitude change of farmers. In 

the context of agriculture, one of implementations 

of the innovation adoption can be seen from the 

technology change from cultivation by the 

farmers with the ultimate goal to encourage the 

improvement  quality and quantity of production 

in agricultural commodities. One type of 
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innovation in the agricultural sector is the 

development of integrated farming is done by 

integrating one type of commodity with another 

commodity with the aim of optimizing the use of 

resources. 

Telang Rejo village of Muara Telang, 

Banyuasin regency is one area that was once the 

territory of integrated farming development 

project implementation in the form of integration 

of  cultivation of rice, corn and cattle which is 

implemented through Primatani Program or 

excellent farming program. Technological 

innovation by developing integrated farming can 

increase farmers' income by optimizing the use of 

resources such as good land, labor and saving 

farming costs. 

This technological innovation, although it 

was introduced through Primatani Program, but 

it was only implemented in small portion of 

farmers who have become participants of the 

program. The limited number of farmers who are 

directly involved in this program led to this 

innovation is still considered something new for 

other farmers. This renewal requires diffusion or 

dissemination of technological innovations 

integrated farming of farmers who had been 

participants who are not participants of Primatani 

Program. The final goal of this innovation 

diffusion process is the process of rice cultivation 

technology adoption by farmers of non 

participants of Primatani. The adoption process 

as an illustration of the successful introduction of 

this new innovation is expected to boost farmers' 

income. In theory the improved quality of 

technology in the form of diversification and 

integration of multiple farming is rice, corn and 

cattle are expected to increase household income 

of the farmers. 

To find out how far the success of the 

introduction of technology innovation 

development of integrated farming, there should 

be a review of the rate of adoption of innovations 

and their impact on household income of 

farmers. Based on these reasons, the researchers 

are interested in conducting a study on "Adopting 

Integrated Farming Innovation and Its Effects on 

Farmers’ Household Income on Tidal 

Swampland", furthermore, the objective of this 

study is to determine the level of adoption of 

innovation integrated farming and its effect on 

household income of farmers in tidal swampland. 

Problems. The problems of this study 

were: 1) What degree of innovation adoption 

farming technology-based integrated farming of 

rice farming on the tidal area 2) How does the 

adoption of technological innovations integrated 

farming on household income of farmers in tidal 

swampland. 

Objectives and significance. The 

objectives of this study were: (1) determine the 

level of farmers' adoption of technological 

innovations based integrated farming of rice 

farming in the tidal swamp area 2) the effect of 

the adoption of technological innovation 

integrated farming on household income of 

farmers on tidal swampland. 

II. METHODS 

 

Location and Time for Research. This 

research was conducted in the village of Muara 

Telang. Telang Rejo, Banyuasin Regency. The 

location selected intentionally (purposive) with 

consideration of this village is one of the 

locations of Primatani in Banyuasin. Research 

was done for two months from March to April 

2016. 
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Method for collecting data. The 

population in this study was on swamp land 

farming households who cultivated rice 

plants. The method of this study was  survey 

method in which samples were taken under 

consideration the representation of the 

characteristics of the phenomenon of the 

population. To collect the data, the researchers 

used quantitative and qualitative data. 

Data collected consist of primary and 

secondary data. The primary data obtained from 

interviews with farmers. Interviews were 

conducted using  questionnaire containing 

questions related to the yan necessary data in 

accordance with the purpose of this 

research. Secondary data were obtained from 

agencies associated with this research, such as: 

the Office of the District Government, 

Department of Agriculture, and other institutions 

that support this research. 

Sampling techniques. To select the 

sample of this study, the reseachers used simple 

random sampling.  The number of respondents 

were 40 farmers from 402 farmers who are not 

participants of Primatani. 

Methods of Data Analysis. Data 

collected in the field were tabulated and then 

analyzed descriptively. To answer the first 

problem is to measure the level of adoption of 

technological innovations rice cultivation 

conducted item analysis. Measurements were 

made by farmers. Determining the level of 

adoption is done by first determining the value 

score for innovation integrated farming, with the 

score: 0 = do not apply, 1 = apply not as directed, 

and 2 = apply as directed. Type innovation 

integrated farming to be measured is integration 

farming rice, corn, and cattle are supported by 

tillage and water. The types of innovation are: 

1. Cultivation and micro water management, 

with the kind of innovation: the creation of 

tertiary channel, channel quarter, dikes and 

sluice gates at tertiary canals. 

2. Rice cultivation through approaches 

Processing Integrated Plant (PIP), the types 

of innovation: the use of certified excellent 

seed, planting wet seeded with drum seeder, 

fertilizing specification of the location using 

Leaf Color Chart (LCC), Organic Pest 

control (OP) is integrated, Harvest and 

postharvest, increased Planting Intensity (PI) 

rice plants from 100 to 200. 

3. Maize cultivation, with the kind of 

innovation: the use of improved seed, pest 

control and fertilization. 

4. Raising of cattle, with the kind of innovation: 

Processing bran to feed cattle, Processing 

compost from cow feed, Marriage cattle 

through artificial insemination, Introductions 

grass to feed cattle. 

The formula used to measure innovation 

calculate average on a single data : 

 

 

Where: 

x  = percentage score of adoption achievement of 

the ideal score value  

xi = Total score adoption of performance on each 

type of innovation 

n = Total score adoption ideal for each type of 

technological innovation 

 

With the provision of a range of values 

and interpretations score for each level of 

innovation adoption are divided into three classes, 

namely: low, medium and high, then the value of 

the class interval at each grade level of adoption 
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of technological innovation, with the following 

criteria: 

 

<33.3%            = Low 

33.3% - 66.6% = Medium 

> 66.6              = High 

 

To answer the second problem is to see 

the effect of the adoption of innovation to 

production and revenue used multiple linear 

regression analysis with the model equations: 

 

Y= +1 X1+2 X2+3 X3+4 X4 +e 

 

where: 

Y = dependent variable (household 

income of   farmers) ; 

X = independent variable (in the form of 

value innovation adoption) ; 

X1 = Processing of soil and water ; 

X2  cultivation of rice ;  

X3 = Cultivation of maize ; 

X4 = the cattle business ; 

,  = Estimates of the parameters  and i 

 

Then to find out whether the independent 

variable (X) together influence the dependent 

variable (Y) using the F test, with statistical 

hypothesis as follows: 

 

Ho: 1 = 2 = 3 = ………..= 9 = 0: the variable 

X 1, X 2, X 3 and X 6 simultaneously 

significant effect on the income of farm 

households (Y) 

Ho: 1 = 2 = 3 = ………..= 9  0: variables 

X 1, X 2, X 3, ............., X 6 simultaneously not 

significant effect on production (Y) 

 

 

                             JKR / (K – 1) 

               F   =  ---------------- 

                        JKK / (n – 1) 

where : 

JKR = sum of squares regression; 

JKK = sum of squared error; 

k = estimated parameters; 

n = samples 

 

The rule of decision-making is as follows: 

If F  > F table , (k – 1), (n – k) Hi is means 

independent variable processing of soil and 

water, cultivating rice, cultivating corn and 

cattle business have significant effect on the 

income of farm households. 

If F  > F table , (k – 1), (n – k),then Ho is 

accepted that means independent variable 

processing of soil and water, cultivating rice, 

cultivating corn and cattle business; have no 

significant effect on household income of 

farmers 

 

To determine the effect of each 

independent variable (X) to the dependent 

variable (Y) using the formula t arithmatic with 

statistical hypothesis as follows: 

 

Ho: b0 = 0 : Factors of production 

X 1 X 2 X 3 X 4, partially not 

significant effect on household 

income of farmers. 

H1: b1  0 : Factors of production 

X 1 X 2 X 3 X 4, is partially 

significant effect on household 

income of farmers 

 

                                   i 

                          t  = -------- 

                                Se (i) 
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Information : 

 

i : variable regression coefficient to - 1; Se (i): 

Deviation variable to-i 

The rule of decision-making is as follows: 

1. If t > t (/2)  table then reject Ho, it means 

the independent variable have   

significant effect on the farmers’ 

household income.              

2. If t   < t (/2)  table then accept Ho, it means 

the independent variable have no 

signifcant effect on the farmers’ 

household income  

  

III. RESULT  AND DISCUSSION 

 

A. Level of integrated farming innovation 

adoption Integration : Rice-Corn-Cow 

 

Integration of technology innovation 

integrated farming: cultivation of rice, corn and 

cattle which supported the cultivation of land and 

water, are the technological innovations 

introduced to farmers at Primatani Program at 

Telang Rejo village of about 2007 to 2009. As an 

innovation, adoption or implementation of 

cultivation techniques with Processing Integrated 

Plant (PIP) approach, which includes: the use of 

improved seed certified, planting wet seeded with 

drum seeder, fertilizing specification of the 

location, control of pests of rice plant, harvest and 

post-harvest. In general, the adoption of 

technological innovations moderate. Details of 

the value of the score and the level of innovation 

adoption rice cultivation with PIP approach 

shown in Table 1. 

 

 

TABLE 1 

The value score and the level of innovation 

adoption of integrated farming in the 

village of Muara Telang, Telang Rejo 

Banyuasin 

 

 

 

 

No. 

 

 

Type Innovations 

Score Adoption 

Adop

tion 

Level

s 

ide

al 

sc

ore 

achie

veme

nt 

score 

% 

Achie

veme

nt 

score

s 

above 

the 

ideal 

score 

1 Cultivation and micro 

water management 

8 6.70 83.7 High 

 • Making tertiary 

channel 

2 2.00 100.0 High 

 • Drain the quarter 
2 1.70 85.0 High 

 • Making 

embankments 

2 1.52 76.0 High 

 • Making the 

floodgates in 

tertiary channel 

2 1.60 80.0 High 

2 Rice cultivation 36 21,22 58.94 mode

rate 

 • Use of improved 

seed certified 

6 4.62 77.10 High 

 • Planting consistent 

seeded with drum 

seeder 

4 2.90 72.50 High 

 • Fertilization 

location 

specification using 

BWD 

10 6,90 69,00 High 

 • Integrated pest 

control 

4 2.72 68,00 High 

 • Harvest and 

postharvest 

10 3.57 35.70 Low 

 • Increased IP plant 

from 100 to 200 

2 0.60 30.00 Low 

3 cultivation of maize 6 1.20 20.00 Low 

 • Use of improved 

seed 

2 0.20 0.10 Low 

 • control HPT 
2 0.60 0:30 Low 

 • Fertilization 
2 0.40 0.20 Low 

4 Raising of cattle tenak 8 0.80 10.0 Low 

 • Processing bran to 

feed cattle 

2 0.00 0 Low 

 • Processing compost 

from cow manure 

2 0.50 0.25 Low 

 • Cattle artificially 

marriage 

2 0.00 0 Low 

 • Introductions grass 

to feed cattle 

2 0.30 0.30 Low 

Adoption of Integrated 

Farming Innovation to 

Integration rice crops-corn-

cattle-supported management 

of soil and micro water 

management 

58 27.92 49.56 mode

rate 
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Based on the data on Table 1, judging 

from the achievements of the value score of the 

ideal score is seen that in general the level of 

adoption of innovation integrated farming on tidal 

land classified as moderate. Percentage of value 

achievement scores show that most innovation is 

being applied and partly recommendation not 

implemented or implemented but not optimal. 

High adoption score, namely the 

cultivation and micro water management. On the 

innovation of all kinds of innovations are: tertiary 

and quarter drains, manufacture embankment and 

manufacture doors in tertiary channel has done 

well farmers who do local people and from 

government assistance. 

The high score tillage adoption and micro 

water management due to the majority of farmers 

believe that the existence of a network of 

irrigation from the canal, levee until the doors of 

the water is very important in supporting their 

farming. Tertiary drains good quarter or quarter 

aimed at water supply as well as accelerate the 

leaching of pyrite which is a land of problems in 

rice crops are grown especially in the tidal 

land. Making embankments to facilitate the 

implementation of the farm, especially for 

regulation of water, transport of production inputs 

and production, while the manufacture of 

floodgates aims to facilitate the arrangement of 

water in and out of farmland. 

According to Alwi (2014) The 

management of soil and water is the key to the 

success of agricultural development in tidal 

swamp land. Soil and water management include 

water management network of the macro and 

micro, land arrangement, amelioration and 

fertilization. Micro water management functions 

to: 1) provide for the crop evapotranspiration, 2) 

prevent the growth of weeds in the rice paddy, 3) 

prevent the formation of toxic substances to the 

plants through flushing and washing, 4) set the 

water level, and (5) maintain water quality in the 

plot of land and channel. 

The adoption rate rice cultivation system 

with integrated crop management (ICM) that the 

use of certified excellent seed (CES), planting 

tools direct seeding (atabela) drum seeder, 

fertilizing specification of the location using the 

leaf color chart (LCC), Organic Pest control 

(OP)) in an integrated, harvest and post-harvest, 

and increased planting index (PI) from 100 to 200 

or from one to 2 times a year is still relatively 

moderate. Value score cultivation of rice plants 

with PIP system classified as being caused by 

some kind of innovation that harvest and post-

harvest and increasing the IP crops are still low. 

Adoption of innovation-harvest and post-

harvest is still low due to the technology that 

introduksikan still too high so it is not able to 

apply the farmers, such as: the use of dryers fuel 

husk, or storing seeds for the next planting season 

using hermetic storage, or the processing 

standards of grain and labeling are also can not be 

met by farmers. 

Adoption of innovations for processing 

other rice cultivation, use of improved seed 

certified, seeded with drum seeder planting, 

fertilizing specification of the location, in an 

integrated pest control everything is quite 

high. Score high adoption caused farmers thought 

that they should carry out intensive cultivation for 

rice farming is the main income source of 

households that will determine the level of their 

welfare. Other factors, most farmers have been 

old enough to get technical guidance on rice 

cultivation so that they are more receptive to new 



ISBN: 978-602-50037-2-1 

 

259 
 

innovation is the development of cultivation 

technology that they employ over the years. 

The adoption rate of innovation 

cultivation of corn and cattle business is still 

relatively low. Adoption innovation maize 

cultivation is still low because most farmers do 

not make the cultivation of these plants. The 

absence of farmers who grow corn crops caused 

by echnical implementation maize cultivation on 

lands tidal swamp difficult to implement, because 

if the planting was conducted from the end of 

July will knock on the schedule of planting rice 

which began in early October, so the 

implementation of the corn harvest was forced to 

be held on the the fruit is still young. If this 

happens, the farmers are forced to sell corn at a 

low price because of the quality of the corn fruit 

is also low. Meanwhile, if the planting carried out 

before July did not allow for land conditions do 

not support as a result of water level in the soil is 

still high. The water content is high enough not 

suitable for maize cultivation. 

The adoption rate of cattle maintenance 

effort is low, due to the cost of the adoption of 

this innovation is high. To perform maintenance 

of cattle, farmers must pay the initial investment 

for this effort is high enough that farmers have to 

buy a cow to be maintained. The high cost of 

purchasing these cows causing farmers can not 

adopt this innovation. 

Effect of adoption innovation costs is 

delivered Musyafak and Ibrahim (2006), who 

state that one of the obstacles that come from the 

adoption of innovation is that innovation is felt 

expensive by farmers. Constraints adoption of 

outside innovation itself is a business orientation, 

availability of means of support (inputs, etc.). No 

matter how good the technology, but if it is not 

covered by their capacity as users hard for 

adoption. 

B. Effect of Adoption of Integrated Farming 

Innovation Against Household 

Income   farmer 

 

In general, the adoption of integrated 

farming innovations such as the integration of the 

cultivation of rice and corn as well as cattle 

business that supported the cultivation of land and 

water have a significant effect on the income of 

farm households. This shows the influence of the 

higher rate of adoption, the increased income of 

farm households.Regression model the effect of 

the adoption of technological innovation 

integrated farming on household income of 

farmers is as follows: 

 

 

 

The analysis showed that the model 

equations are constructed is good enough it can 

be seen from the value koefisin determination 

(R 2) were as high as 88.69. The coefficient of 

determination shows the magnitude of the ability 

of technology innovation adoption of integrated 

crop cultivation in explaining changes in income, 

namely 88.69 percent change in revenue is 

explained by changes in the adoption of 

integrated farming technology innovation that 

includes: treatment of soil and water, cultivating 

rice plants through integrated crop management, 

cultivation of corn and cattle business. 

The ability of integrated farming inovas 

adoption variables in explaining changes in 

income and results from test-F which produces 

the F-calculate value is greater than F-

table. These test results indicate that the adoption 
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of farming innovation in the form of integration: 

the cultivation of rice-corn-cow that is supported 

tillage and water simultaneously (together) were 

significant effect on household income of 

farmers. 

Influence the rate of adoption of 

innovation integrated farming to income is also 

evident from a partial analysis that shows most 

types of innovation adoption affect the income of 

farm households. The influence of each type of 

adoption of the income is shown in Table 2. 

 

 

TABLE 2 

Results of regression analysis, the independent 

variable level of adoption of 

integrated farming to farmers' 

income 

 
No type of innovation Coefficient t Sig. 

1. Soil and water 
treatment 

258.484,50 2.40 Significant 

2 Rice cultivation 
with PIP approach 

  69.568,64 2.30 Significant 

3 Maize cultivation 125,382.60 3.16 Significant 

4 Raising of cattle 138,366.30 3.27 Significant 

 

Partially all types of innovation that is 

fused to farmers, namely: the cultivation of land 

and water, rice cultivation with PIP approach, 

maize cultivation, cattle farming have a 

significant effect on the income of farm 

households. 

Soil and water processing significant 

effect on earnings due to improvements in the 

adoption of these innovations mean that farmers 

have the land and improvements mengolahan 

micro water management in accordance with the 

recommendation. The application of this 

technology will support the activities of both the 

cultivation of rice and corn that will get better 

plant growth and production will also 

increase. The increase in production will lead to 

increased revenue. 

The adoption rate of rice cultivation with 

PIP approach significant effect on earnings, due 

to the improvement in the adoption of this 

innovative technology, the production of rice also 

increased so that in the end the farmer's income 

will also increase. 

Breakthrough efforts to cope with the 

increase rice productivity especially in areas 

pelandaian productivity is through the approach 

of integrated crop management (ICM), an 

approach to optimize the potential of an 

integrated, synergistic, and participatory in an 

effort to increase rice production in each 

region. Or an approach that considers the 

compatibility and synergism between components 

production technology (aquaculture) with the 

source of the local environment. The trial results 

ICM model at MK 2001 in 8 Provinces (North 

Sumatra, West Sumatra, West Java, Central Java, 

East Java, Bali, West Nusa Tenggara and 

Sulawesi) respectively in the area of 5 hectares 

found an increase rice productivity between 7 , 

1% -38.4% with the technology of farmers (Fagi 

et al, 2002 in Asnawi, 2014). 

According Wihardjaka and Nursyamsi 

(2012), the application of PIP rice fields which 

are believed to be able to accommodate 

environmentally friendly technology to increase 

rice production, while maintaining the 

sustainability of the biophysical environment and 

maintaining the sustainability of production 

systems of rice paddy. The implementation of 

GHG emissions mitigation technologies in paddy 

fields in addition to maintaining and improve 

production can also reduce GHG emissions 

significantly. Thus, to ensure increased rice 

production, while maintaining the sustainability 
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of the biophysical environment and maintaining 

the sustainability of production systems of rice 

field, then the mitigation of GHG emissions in 

rice fields should be added to the package of  PIP. 

Adoption innovation maize cultivation 

and cattle also have a significant effect on the 

income of farm households. Innovation maize 

cultivation and cattle, although the adoption rate 

is still low, but the implementation of these two 

types of farming will also promote farmers' 

income. Previously introduced technological 

innovations maize cultivation and cattle, most 

farmers still make rice farming as the only major 

farming. Their technological innovation activities 

of planting corn and cattle business cause diverse 

types of business farmers. This leads to the 

various types of farming farmers' income also 

increased. 

CONCLUSION 

 

Conclusion of this study result are: 

1. The adoption rate farm management 

innovation integrated farming such as the 

integration of crops of rice, corn and cattle 

are supported with land preparation and 

micro water management is classified, with 

details: the adoption of cultivation and micro 

water management is high, adoption of rice 

cultivation with PIP approach is classified, 

adoption of maize cultivation is low and the 

adoption of cattle is low maintenance. 

2. The adoption rate of innovation in the form 

of integration of integrated farming crops of 

rice, corn and cattle are supported with land 

preparation and micro water management 

affect the income of farmers either 

simultaneously or partial. 
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Abstract - Conflict of Maritime Security in the Asia Pacific region, especially South China Sea is a conflict that has long 

occurred and a problem that is often raised both in a regional and international level. Related to the conflict takes 

Strategy and Management of the State's defense to anticipate the impact of the conflict situations on defense and 

security of the region. The purpose of this study is to analyze the concept of Defence Management Indonesia in the 21st 

century in the context of Indonesian Maritime Security, Case Studies U.S Rebalancing in Asia Pacific and South China 

Sea conflict, as well as to determine the readiness of Defence Management capabilities in the face of threats. The method 

used is a qualitative method of data collection methods through in-depth interview to the informant. The results showed 

that in order to improve maritime security in Indonesia has not been implemented in a structured and comprehensive 

defense in accordance with the management perspective of the countries more advanced, especially on defense 

preparedness in logistics management as a managing and defense equipment avaible owned by Indonesia government. 

Based on these results it is suggested the need for socialization implementation of Defense Management in Asia Pacific 

by Indonesia government in the context of Maritime Security comprehensively. 

 

Keywords: Defense Management, US Rebalancing, Asia Pacific, dan South China Sea Dispute 

 

 

I. INTRODUCTION 

The South China Sea conflict is a long-standing conflict 

and is a frequently raised issue at the regional and global 

levels. There are six disputing countries in the South China 

Sea region, which are China, Taiwan, Vietnam, Malaysia, 

Philippines, and Brunei Darussalam. The conflict directly 

affects the economic, political, and security stability of the 

region. It also triggered the several other conflicts such as 

territorial dispute in the Spratly and Paracel Islands. The 

dispute is a central issue, not only for the countries in the 

region, but also for major countries with interests in the 

region, one of which is the United States. The United States 

knows that the dispute will potentially threaten the security 

in Asia-Pacific. Therefore, they decided to help resolve all 

peaceful settlement efforts. Each claimant state must follow 

the United Nations Conventions on The Law of The Sea 

(UNCLOS), agreed by the Association of Southeast Asian 

Nations (ASEAN) and China in 2002, in pursuing territorial 

claims (Tabloid Diplomasi, 2014). 

In the last 20 months, the dynamics of the strategic 

environment in the South China Sea have been heating up, 

as China has reclaimed 7 islands. The conflict then expanded 

as the border dispute began to lead to Indonesian maritime 

territory, when there was an issue about China's claim over 

the Natuna Islands by including it in the nine-dash line on 

China's territorial map since 1974. 

The Pentagon report says, since December 2013 China 

has reclaimed about 2,900 hectares of land in South China 

Sea, especially in Ferry Cross Reef. China then continues to 

do development in that area, such as the construction of 

airstrips, greenhouses, the deployment of 200 personnel of 

the People Liberation of Army (PLA) of China, as well as 

the construction of an airstrip that can accommodate H-6 

bomber jets and Y-20 military transport aircraft. 

Although Indonesia is not a claimant state, he 

Government of Indonesia must be firm against China. If 

diplomatic instruments are not accepted by China, then we 

must confront the military with China. To that end, the 

Government of Indonesia should immediately map out 

Indonesia's military and defense strategy in facing conflicts 

in South China Sea. According to Law No. 3 Year 2002 on 

State Defense, the President shall be responsible for 

formulating general defense policy to serve as a reference in 

the preparation, implementation, and supervision of defense 

systems by all elements of defense. Therefore, since August 

25, 2015, President Joko Widodo (Jokowi) has enacted 

Presidential Regulation Number 97 Year 2015 as a substitute 

for Government Rgeulation Number 41 Year 2010 on 

General Defense Policy. Jokowi's general defense policy is 

aligned with the draft contained in the National Medium 

Term Development Plan 2015-2019 (RPJMN 2015-2019) 

and Defense Strategic Plan 2015-2019 (Renstra Pertahanan 

2015-2019), which is also adapted to the strategic issues that 
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are relevant to the improvement of defense capacity and the 

strengthening of national security stability. Such strategic 

issue can be attributed to conflicts in the border areas, 

namely security disturbances and violation of lawin border 

areas and integrative national security systems. But the 

strategic issue is still too macro and does not exactly ponting 

the South China Sea border dispute, specifically the issue of 

the claim of Natuna Islands by China. 

In defense strategy and policy formulated by the Ministry 

of Defense, in accordance with 2010-2029 posture, the core 

of defense strategy and policy is directed to meet the 

Minimum Essential Force (MEF). MEF fulfillment policy is 

done in the form of budget enhancement, modernization of 

defense equipment, the development of defense posture and 

the addition of reserve component in all defense institutions, 

to keep the country's defense including in border area, like 

the Natuna Islands. However, until now, such defense 

planning has not yet been specifically targeted to protect 

Natuna Islands due tothe South China Sea conflict. 

The "Maritime Axis" policy should be an effort to 

strengthen Indonesia's defense capabilities in marine areas 

and to counter any form of threat to Indonesian sovereignty. 

The escalation of the South China Sea conflict and the 

presence of the United States in the Asia-Pacific region are 

also a strong reason for Indonesia to strengthen its defence 

capabilities in the 21st century, especially from the maritime 

security sector. 

Rear Admiral TNI (Ret.) Arsyad, as the mentor of the 

Institute for Maritime Studies Indonesia, said that in facing 

the SOuth China Sea conflict and the dynamics of the Asia-

Pacific region, the Indonesian government must demonstrate 

firmness in defending the country through concrete 

operational action, including naval diplomacy. In addition, 

the Indonesian government must also revolutionize defense 

strategy and management and the useof TNI force to face the 

new model of military threat and conventional warfare. 

Indonesia should also accelerate the change of defense 

posture in order to deal with conflicts in the South China Sea 

region. (Arsyad, 2016). 

The statement before was also confirmed by the Head of 

The Indonesia Coast Guard (Badan Keamanan Laut 

Republik Indonesia/ BAKAMLA) Vice Admiral TNI Desi 

Albert Mamahit and Indonesian Defense Minister 

Ryamizard Ryacudu, who said that the South China Sea 

conflict is a real threat. Desi said that "South China Sea 

conflict is clearly a real threat to Indonesia" (Greater, 2014). 

Whereas the Indonesian Defence Minister stated that it is not 

safe to ignore the possibility of future threats, especially the 

situation seems to increase in recent months. Therefore, the 

development of military force is focused in the Natuna 

Islands region (Bhatnagar, 2016). 

With the escalation of the South China Sea conflict, 

Indonesia is expected to make efforts to prepare itself to 

protect the sovereignty of the country if the conflict turns 

into a war. Therefore, this study focuses on the concept of 

Indonesian Defense Management in the 21st Century in 

order to address the United States rebalancing in the Asia-

Pacific and South China Sea, with a primary focus on the 

defense management framework model. There are two 

research questions, which are: 

1. How is the concept of defense management in Indonesia 

in the 21st century within the maritime security 

framework?  

2. How is the readiness of Indonesia's defense management 

capability in the 21st century within the maritime 

security framework? 

II. METHODS 

This research is a qualitative research using qualitative 

descriptive research design. Qualitative descriptive design in 

this study was conducted in the form of case studies. There 

are two types of data source in this research, which are the 

primary and secondary data. Primary data source consists of 

direct observation in the field and interviews with specified 

sources. While the secondary data source is by literature 

study and literature. The subject of this research consists of 

officials and professionals. The objects of this research are 

the ability of defense management, the South China Sea 

conflict, and the dynamic in the Asia-Pacific region. 

 

III. RESULT AND DISCUSSION 

After the World War II, the United States was the sole 

power in the world, as well as a key actor in the Asia Pacific 

region. The rapid economic growth in China and India 

changed the constellation of world powers, as well as the 

region especially in the Asia Pacific region (Dormandy & 

Kinane, 2014). China's rapid economic growth has changed 

the economic power of the region. Even the strength of 

China is currently mentioned growing rapidly along with the 

strength of the United States in the Asia Pacific region. The 

South China Sea conflict, located in the Asia Pacific region, 

should be anticipated to support regional security stability. 

Indonesia as a country in the Asia Pacific Region must have 

a good defense in preventing potential conflicts that may 

arise in the region. 

Even though Indonesia is not a part of the South China 

Sea conflict, the escalation of conflict in the region is quite 

disturbing for Indonesia. Former Indonesian Defense 

Minister, Purnomo Yusgiantoro, said that Indonesia should 

be reasonable in response to the escalation of the conflict, 

but must prepare itself and improve its defense capability 

(Yusgiantoro, 2015).  

A. The Concept of Defense Management 

The improvement of defense management is not only to 

focus on the number of troops deployed according to the 

needs of the people, but to also focus on other things such as 

the readiness of troops in facing threats and defense 

equipments that support the effort to protect Indonesia from 

various threats. The change in Indonesian defense 

management into Military Operation Other Than War is an 

appropriate step to protect the territory of NKRI, considering 

Indonesia is not involved in the conflict. 

The Indonesian government needs to step up efforts to 

improve defense management in the country. Defense 

Strategy and Policy is one of the concepts in defense 

management based on International Best Practices. 

Indonesia as a country that has strategic territory also has 

defense strategies and policies contained in the White Paper 

Defense. 
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1. Defense Strategy and Policy 

Indonesia's Defense Strategy and Policy are designed to 

analyze environmental developments and strategic contexts 

in order to determine forecasts of threats, challenges, and 

risks to national defense. Currently, President Joko Widodo 

has introduce the concept of Global Maritime Axis, with the 

aim to make Indonesia's marine region as the world's 

strongest sea territory. 

The development of defense strategy and policy to 

realize the Global Maritime Axis concept should be in line 

with the main objectives of the concept. The sea becomes 

the most vital part, but the air and the land are also sought to 

support the ability of the sea. If these three dimensions can 

be put together and work within the same framework, then 

this concept will be able to manifest itself well. 

The Indonesian Government has made several efforts to 

make the Global Maritime Axis concept a reality, such as the 

addition of defense equipment to the manufacture of sea tolls 

to accelerate the economic growth of Indonesia. Going 

forward, the government socialize the concept more clearly, 

so there will be no confusion about the perception.  

2. Management of Defense Resources 

The management of defense resources is one of the 

important things for a country to maximize its potential, 

since not all countries have abundant natural resources. To 

achieve good and ideal defense management, a country is 

required to be able to manage its resources. The resources 

referred to in this study are all the wealth/ resources owned 

by a country to improve defense capability. 

In the concept of the Global Maritime Axis, President 

Joko Widodo said that the Indonesian government will now 

focus on marine area by maximizing the wealth of marine 

resources. This is done by utilizing shipping areas, tourism, 

marine products, conservation areas, training rooms for the 

Navy and all potential uses of the sea.  

This is in accordance with the concept of defense 

management regarding the management of natural resources. 

However, researchers see that the current resource 

management in Indonesia is not quite accurate, effective, and 

efficient. There are several factors that incfluence it, such as 

the human resources that are still not able to manage the 

existing resources, the lack of transparency about the amount 

of resources, and weak supervision and control on resource 

management.  

3. The Concept of Defence Human Resource Management 

Based on the material of Defense Human Resource 

Management conveyed by Mr. Aaron Taliafero, in order to 

achieve successin the performance of the task, a task force 

must reach a predetermined degree of preparedness. The 

level of unit readiness can be achieved if the unit is filled 

with the needs of its personnel according to the 

organizational structure of the unit. Personnel are educated 

and trained according to their positions and functions until 

they reach a defined level of competence. An integrated 

system of education and training between units will create a 

formidable defense performance. 

Based from the result of the research, the Government of 

Indonesia has made various efforts to improve the capability 

of human resources in facing the challenges of defense. It is 

stated in Law Number 3 Year 2002 on State Defense that all 

citizens should be involved in the effort to organize the state 

defense. Thus, in dealing with the South China Sea conflict, 

the Indonesian government has made efforts to prepare itself 

in facing such threats. The desire to increase the number of 

troops in the Natuna Islands by one battalion is considered as 

an attempt to secure the territory of Indonesia.  

The Indonesian government will increase troops in the 

Natuna Islands as many as 2000 personnel consisting of the 

Special Forces Corps of Indonesian Air Force (Korps 

Pasukan Khas/ PASKHAS), the Indonesian Marine Corps, 

and the Raider of Indonesian Army. The Minister of Defense 

said that Natuna would be guarded by one company of the 

Special Forces Corps of Indonesian Air Force, the 

Indonesian Marine Corps, and the Raider of Indonesian 

Army (Maharani, 2015). The Minister of Defense also said 

that up to now there are 18 units of Hawk 100/200 fighter 

aircraft in Lanud Supadio, Pontianak. In addition, the 

Indonesian Ministry of Defense also purchased several 

defense equipment such as air defectors (Maharani, Kemhan 

Tambah Alutsista Baru, 2015) 

The Indonesian government considers that the escalation 

of the South China Sea conflict is something to be 

anticipated. Former TNI Commander Moeldoko, said that 

there will be an addition of one battalion of the Army, then 

the government will also improve the ability of the Indonesia 

Navy Base and Indonesia Air Force Base (Fiansyah & Gatra, 

2014). According to Moeldoko, the addition of troops is very 

important considering the maritime zone conflict can disrupt 

the sovereignty of Indonesia. 

4. Defense Logistic Management 

The concept of defense logistics management is a 

concept to meet or achieve the needs of military operations 

carried out by the military. This concept refers to the 

fulfillment of needs and the deployment of forces aimed at 

creating stable and secure conditions and to protect the 

territory of a country from various threats. 

The development of Indonesian National Armed Forces 

(TNI) is based on the concept of capability-based defense, 

strength, and deployement of troops so that the development 

of TNI's main strength is directed to carry out the main task 

of upholding the sovereignty of the state, maintaining the 

integrity of the land territory and of saving the entire 

Indonesian nation which in its implementation is directed to 

the achievement of Minimum Essential Force.  

In order to realize the development of the TNI's strength, 

budget support from the government is needed to achieve the 

stabilization of units that have the power of deterrence that is 

able to overcome any form of threat that may arise. 

Modernization of armaments is done gradually by 

implementing the replacement and procurement of new 

weapons in accordance with technological developments, as 

well as implementing the formation of new units in 

Indonesia, especially the border areas, conflict prone areas, 

outer islands as well as the whole region in accordance with 

the area and threat. 

In relation with the South China Sea Conflicts, the 

Government of Indonesia has made some preparations; built 

the SU-27 Sukhoi base in 2014, AH-64E helicopters, added 

1 infantry battalion, patrolled jet fighter squadron, also tens 

of warships from Navy’s Western Fleet Command 

(Koarmabar) ready to deploy. Other preparation by The 

Indonesian Government such as building a type C airport in 
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West Kalimantan that is useful to provide the operational 

needs which is held in the Natuna Islands region. Operations 

undertaken by the Government of Indonesia are not intended 

to create wars, but to anticipate threats that could disrupt the 

security stability of the region. 

5. Join Concepts dan Military Operations 

Join concept and military operation focus on cooperation 

between agencies to actualize the strategy and defense policy 

of a country. Inter-agency is expected to synergize in order 

to create a strong defense and protect the territory of the 

Republic of Indonesia from various threats. In this concept 

each  brances has its own duty to perform its role in facing 

challenges and running the concept of maritime axis. 

The research shows that there are several things that have 

been done by the Government of Indonesia, in this case 

Indonesian’s Army, Air Force, and Navy, alongside civil 

institutions in carrying out its functions and responsibilities 

to face conflict in South China Sea. The operations, both 

strategic intelligence operations and joint operations 

continue to improve security in the Natuna Islands region. 

Efforts that have been made by the Government of Indonesia 

is to harmonize each agency to work together to manivest 

the vision and mission in facing the threats in South China 

Sea region. 

The deployment of troop called military operations, 

involving the three branches of armed force and maximizing 

their functions. The Army performs a deployment of forces 

that serves to counter all kinds of threats that can occur in 

terrestrial areas. The Navy patrols the Natuna waters to 

encounter foreign ships entering Indonesian territorial waters 

illegally. While the Air Force is doing air defense patrols 

that are useful to increase alertness and deterrent action in 

case of threat from airspace . 

Another effort to respond the South China Sea Conflict is 

to hold joint military exercises with the United States in the 

Natuna Islands. According to the Naval Spokesman, 

Manahan Simorangkir, this exercise is the second time, 

previously the exercise was held in Batam. In the first 

exercise, the main agenda is to drill the operation of patrol 

and supervisor aircraft. (Puspaningtyas, 2015). 

The need for a joint operation plan for a more specific 

task is one of the pillars that supports and strengthens the 

capabilities of the military operations of each country. In the 

model, it can be seen that the Joint Concept Planning is built 

from the Strategy Model that is derived into the Mission 

Area, Objectives Readiness Requirements, so that Joint 

Concept Planning is obtained, as described in the following 

figure: 

Figure 1. Joint Concept Planning 

Join Concept Planning Military Operation in Indonesia 

itself includes MABES TNI issuing a command operation 

and supporting all the necessary needs of TNI in the 

implementation of the operation; Regional Command 

(Kodam) IM, I / BB, II / SWJ and XII / TPR carry out 

defense and security operations in their area of responsibility 

by deploying Army units in Natuna and Anambas District; 

Navy / Koarmabar conducts security and supervision of the 

sea to prevent territorial violation of a coastal region or 

coastal line or the use of sea communication in its territory, 

and quick and accurate action, by implementing the 

deployment of the Navy in accordance with the strategy of 

Navy Defense; And Airforce / Koopsau I and II carry out 

Air Operations in order to enforce sovereignty in its territory, 

by carrying out deterrence and prosecution in their 

respective areas including border areas And outer islands. 

 

B. Defense Management Readiness Concept  

Discussion of defense management readiness can be seen 

in military units. There are three main components in it; 

People, Equipment, and Readiness. These three components 

must be prepared in military and non-military operations. 

1. People 

In order to achieve quality human resources, the TNI is 

provided with education and training based on its position 

and function. Some efforts that have been made by the 

Indonesian government to improve the ability of Human 

Resources, among others, by improving the maintenance of 

personnel strength and ability by conducting pre-task 

exercises in accordance with applicable procedures which 

directed so that the personnel have the physical and mental 

readiness to carry out the operation. 

2. Equipment 

Indonesian Military Capability continues to increase 

significantly from the results of the military modernization 

program. Based on the data obtained by researchers, the 

number of defense equipment owned by Indonesia reached 

to 50%, but the number is considered still not able to achieve  

all the needs of Indonesian defense equipment to deal with 

conflict. 

3. Readiness 

From the data, researchers have conducted research on the 

readiness of the Government of Indonesia in the face of the 

South China Sea Conflicts. The result is the readiness of the 

Government of Indonesia to reach 55%. The figure is the 

sum total between personnel preparation and equipment. In 

addition it can be seen that the Government of Indonesia 

should accelerate the efforts to improve capability. If the 

Government of Indonesia continues to pursue the 

capabilities of the TNI in the Natuna Islands region, then the 

TNI can protect the Unitary State of Indonesia (NKRI) from 

various threats that disrupt the stability of national security. 

IV. CONCLUSIONS 

Based on the results of research and discussion in the 

previous chapter, the researchers gave a conclusion as 

follows: 

a. Government of Indonesia implements state defense 

management including in border areas, particularly the 

Natuna issue due to the escalation of the South China Sea 
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conflict and the presence of the United States in the Asia 

Pacific region. This is a strong reason for Indonesia to 

strengthen its defense capabilities in the 21st century, 

especially the maritime security to anticipate all possibilities 

that occur in the region. 

b. The Indonesian Government's policy on Defense 

Strategy and Policy should focus on marine issues, 

according to President Jokowi's program which focus on 

maritime development. The policy should be an effort to 

strengthen Indonesia's defense capabilities in marine areas, 

as well as to counter any threats for the sovereignty of the 

Republic of Indonesia. 

c. The MEF's policy-based defense capacity improvement 

model is carried out in the form of budget enhancement, 

modernization of defense equipment, the development of 

defense postures and the addition of reserve components 

across defense institutions. 

d. The complexity of the problems occurring in the Asia 

Pacific and South China Sea Conflicts prompted the 

Government of Indonesia to immediately establish a policy 

related to the event to protect the territory of NKRI by 

designing strategies on Defense Management and Readiness 

of Indonesian Defense Management Capability in the 21st 

century. 
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