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Governor of Jambi’s Welcome Address

Excellences Rector of University of Jambi, in this occasion represented by Vice Rector of International
Collaboration.

Honorable guests, keynote speakers, presenters and audience, Welcome to the first conference of The
1st International Conference on Green Development (GDIC 2016)

It gives me great pleasure to welcome you all to this conference. This conference is organized by the
biggest University in Jambi, it is University of Jambi.

Dear Audience

At this moment, As Governor of Jambi, firstly I would like to introduce you about Jambi,
specifically in relation with interesting think to be known and visited. Jambi is dominated by Malay
race and nominated by Chinese, Indian and Arabic descent. But we have other minorities who are
living in the middle of forest in Sarolangun Regency, they are called Suku Anak Dalam or Orang
Rimba.  Though Some Orang Rimba have decided to merge with locals and leave their old customs.
The Anak Dalam (Children of the Forest) or more appealingly Orang Rimba (People of the Forest),
some still maintain their age old belief--animism and maintain no contact with the outsiders.

Jambi has wonderful tourism area to be visited, such as Muaro Jambi Temple, the old temple
heritage from the Buddha Kingdom in Sriwijaya Kingdom Era is around 26 km from central town of
Jambi.  The most interesting tourism Area in Jambi is Kerinci, it is 430km from this town. If you have
time for visiting it, you will have a great pleasure hiking up volcano Kerinci, the highest active volcano
in Indonesia. There is also Gunung Tujuh Lake, it's reputation as the highest volcanic Lake in South
East Asia  make the trekking/hiking to this place was so special.  You find others interesting places in
this area, Khayangan Park and Tapan Hill, Kerinci Lake, some Hot Springs, some waterfalls and others
interesting cultural attraction in. In Jambi town it’s self you can enjoy traditional food like Tempoyak,
Pempek and local fruits such duku, duren and others kind of delicious fruits.

Distinguish guests, ladies and gentlemen
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In relation with this even, since the conference raises ‘green development theme’, that is why
that the theme of this conference links and matches with Jambi province program  to develop all
sectors of development, they are economics, education, science and technology, society and culture
based on local wisdom and need. I expected this conference benefits scientists, policy makers and
practitioners to design and develop all sector based on concept of ‘green development’. And more, as
it serves to foster communication among scientist, policy maker and practitioners working in those
topics, we hope to have chances for mutual cooperation among the participants.

Finally I would like to use this opportunity to thank to Rector University of Jambi, Steering
Committee, and International Committee and General Committee member for bringing Jambi name to
global world through this conference.

I would like to thank you to all parties who have been working and collaborating to make this
conference happen. Last but not least, I would like to express my appreciation and thanks to keynote
speakers, presenters, and participants for your participation in this conference.

I wish you all the best for this conference. God bless us.

Governor of Jambi

Zumi Zola
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Rector’s Welcome Address

Ladies and Gentlemen

I welcome you warmly to the University of Jambi to participate The 1st International Conference on
Green Development (GDIC 2016). With over 30,000 students and 1,600 employees in research,
teaching and administration, the University of Jambi, which was founded in 1963, is currently the
largest one in Sumatra. Our range of studies in 14 faculties which six of them are new faculties that
officially established  in these two years. The faculties are defined by great variety and scope.
Currently, students can choose between more than 88 bachelor’s, master’s, diploma and doctoral
programmes.

Dear Audience

As the biggest University in Jambi province, the University of Jambi has play an important role as a
key-player in both Human and Natural resources Development in Jambi Province. We have successful
develop cooperation in all sector of development in Jambi province. We have contributed in term of
research, community service, consultancies, training services and providing some expert to speed the
development of Jambi province. Today, the University of Jambi consistently seeks innovative methods
to collaborate more strongly on an inter-discipline for the aim of conducting shared research relating
to green development in all area of knowledge and sciences.

Ladies and gentlemen

In this opportunity, I would like to express that we are very fortunate to have you at the GDIC 2016.
Particularly, this conference is organized by the Research and Community Service center or LPPM
University of Jambi.

In this conference, we are very proud to have Ali Sophian Ph.D from International Islamic University
of Malaysia, Meine van Noordwijk, Ph.D from World Aroforestry Center, Rachel Carmenta, Ph.D
from Center For International Forestry Research, Prof. Dr. Supyan Hussin from Faculty of Social
Sciences and Humanities, Universiti Kebangsaan Malaysia, Dr. Jesus C Fernandez from Deputy
Director for Program SEAMEO BIOTROP for coming to our city.

I would like to thank all parties, especially the Lontar papyrus L.td, PetroChina Ltd.,  and BPJS
Kesehatan for their contribution in the conference. I wish you all enjoyable sessions in the conference.

Rector of Jambi University

Prof. Johni Najwan, M.Hum, Ph.D
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Chairman of Committee’s Welcome Message
Distinguished guests, respected colleagues, and ladies and gentlemen.  Firstly, I want to thank our god
that has given us this opportunity to gather in this conference. It is the time successfully to wrap up a
year's work. Considering just how busy you all must be, thank you very much for taking your precious
time to participate in the 1st Green Development International Conference.

In particular, I would like to extend my gratitude to distinguished guests from abroad. First of all,
please allow me to express my sincere appreciation for: Ali Sophian Ph.D from International Islamic
University of Malaysia, Meine van Noordwijk, Ph.D from World Aroforestry Center, Rachel
Carmenta, Ph.D from Center For International Forestry Research, Prof. Dr. Supyan Hussin from
Faculty of Social Sciences and Humanities, Universiti Kebangsaan Malaysia, Dr. Jesus C Fernandez
from Deputy Director for Program SEAMEO BIOTROP for coming to our city.

The approximate 120 abstracts received cover most topical aspects of the green devolepment with four
core topics: sustainable agricultere, green growth, green energy and technology, green course, Green
Course redesign with technology. Leading plenary, keynote speakers, and oral presenters will present
the latest advances in a variety of subjects ranging from instructional design to climate change. I
welcome all of you and hope that today's event will serve as a catalyst for strengthening international
cooperation on the transfer of green development.

In addition, I am most thankful for the ceaseless efforts of the head and staff members of the Institution
for reseach and comunity services, and especially for all the members of comitee that come from all
faculty in University of Jambi.  This conference, also supported by some instution, so I would like to
say thank you to: WKS, Lontar Papyrus, Setara Institute, two Center of Excelent from University of
Jambi; Wahyd and Rekla, and two reseach centre from University of Jambi; Energy and nano material
Research Centre, Public Health Research Centre.

Once again, I am most grateful for your participation and support. Thank you very much.

Chairman of Committee

Nazarudin
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Economic Dependence of Jambi Province to Unrenewable Natural 

Resources 

 
1Budi Kurniawan, 2Susiawati Kristiarini 
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Abstract—This research aims to examine impact of economic 
dependency of jambi province to unrenewable natural resources. 
Related to implementation of coal export quota as implementation 
of Act.Number 4 year 2009 about mineral and coal mining,this 
research aims to explore alternative solutions to maintain 
economic performance of Jambi Province. Data was obtained 
from Input Output Table of Jambi Province year 2007 (up-dating 
2014). Research shows that implementation of coal extra quota 
would decrease growth rate of Jambi Province. Conversion of coal 
extra production caused by coal export quota into raw material of 
electricity and development of key sectors would be alternative 
solution to maintain economic performance of Jambi Province. 

Keywords : unrenewable natural resources, export quota, input 
output model 

I.  INTRODUCTION 

Economic growth becomes one of the important targets that 
must be achieved in economic development in order to increase 
national/regional income.The data of Statistics Indonesia, 
regional office of Jambi Province (BPS Provinsi Jambi) shows 
changes in the economic landscape in Jambi Province, which is 
in accordance with the development rate of economic growth. 

 
Figure 1. Economic growthof Jambi Province 1970-2014 

Besides growth, economic development process will also 
bring by itself a fundamental change in the economic landscape.  
It is assumed that a positive correlation between economic 
growth and structural change exists.  Long-term sustainability 
growth will convey economic change through demand effects 
and in turn the change will become the economic growth trigger 
factor.  Structural transformation is a scientific phenomenon 
that has to be experienced by every growing economy. 

 
Figure2. GDP Structureof Jambi Province 1969-2014 

 
The industrialization process in Indonesia has begun since 

the end of 1980 (Dasril 1993) and,based on the criteria of United 
Nation Industrial Development Organization, become part of the 
semi-industrial country category until 2008.The process of 
industrialization in Indonesia has spread in almost all 
regions.The development of the industrial sector of Jambi 
Province at the beginning of economic development in the 
1970s is more dependent on natural resources that have 
been provided such as forest products. Resources were 
exploited on a large scale, resulting in the performance of 
the manufacturing sector continued to increase from year 
to year. Various industrial raw material forest products, 
especially the rapidly growing timber logs from sawmills 
that small- and large-scale plywood industry. 

Massive exploitation continuously without any 
limitations and replanting resulted in raw material deplisi. 
Gradually the dominance of wood-based industries is 
reduced as the policy of combating illegal logging. 
Decreasing the number of timber industry that is causing 
the share of the manufacturing sector to the GDP to be 
reduced. Industrial processing of palm oil and rubber 
processing industry as the industry developed alternative 
has not been able to replace the wood processing industry 
has been the featured. 

II. RESEARCH METHOD 

The study was conducted by reviewing Jambi Province 

IO tables from BPS, covering data from 2007 and 2014 

(updating). The sectors in the IO data series referring to the 

classification in the IO Table Year 2007 to support the purpose 

of analysis. The main data used in this study originates from 
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total transaction based on producer’s price table. List of sectors’ 

name and code can bee seen in Table 1. 
Analysis method used in this study will describe the linkages 

between sectors in the economic structural transformation 
process in Jambi Province. 

This research aims to examine impact of economic 
dependency of jambi province to unrenewable natural resources. 

Table 1. Sector Classification in the Input Output Table of Jambi Province 2015 

(1) Paddy (30) Sawmill and wood processing industry 

(2) Corn (31) Plywood industry 

(3) Cassava (32) Furniture industry 

(4) Potato (33) Rubber and plastic goods industry 

(5) Peanuts (34) Paper, paper product, and carton industry 

(6) Soybeans (35) Chemical industry  

(7) Vegetables (36) Fertilizer and pesticide industry 

(8) Fruits (37) Oil refinery 

(9) Other food crops (38) Non-metal mineral goods industry 

(10) Rubber (39) Metal product, machines, tools, and fittings industry 

(11) Coconut (40) Other goods industry 

(12) Palm Oil (41) Electricity, gas, and water supply 

(13) Coffee (42) Construction 

(14) Cassiavera (43) Trade 

(15) Other plantation crops (44) Restaurants and hotels 

(16) Free-range Chicken and their products (45) Land transportation 

(17) Poultry and their products (46) Ocean freight 

(18) Animal husbandry (47) River transportation 

(19) Timber (48) Air transportation 

(20) Other forest products (49) Transportation vehicle and repair industry 

(21) Marine Fisheries (50) Communication 

(22) Other Fisheries (51) Finance institutions 

(23) Oil, gas, and geothermal mining (52) Insurance agency 

(24) Other mining and excavation  (53) Building rental and company service 

(25) Oil and fat industry (54) Public administration and defense 

(26) Rice mill industry  & flour industry, all kinds (55) Social service 

(27) Other food industries (56) Other services 

(28) Beverage industry (57) Other activities that are not clearly defined 

(29) Textile, clothing, and leather industry  

 Source: BPS, Regional office of Jambi Province 2015 
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III. RESULT AND DISCUSSION 

A. Key Sector Dynamics 

Linkage analysis between sectors can identify which 

sectors that can become the key sectors, which in this case 

are the sectors that have linkage index value, both forward 

linkage (FL) and backward linkage (BL), more than 1. 

Primary sectors do not have sectors with IBL value, as well 

as IFL value, bigger than 1; meaning there is no primary 

sector that can be named as key sector.  

Based on the classification of 57sectors during analysis 

period, there are three sectors that process agriculture 

products which can be identified as key sectors; i.e. “other 

food industries (27)” in 1998, 2007 and 2014; “rubber and 

plastic goods industry (33)” from 1998-2014; and “paper, 

paper product, and carton industry (34)” in 1998. Other 

industrial sectors that become the key sectors are “fertilizer 

and pesticide industry (36)” in 1998;“oil refinery (37)” in 

2007-2014; “metal product, machines, tools, and fittings 

industry (39)” in 1998 and “other goods industry (40)” in 

2007-2014. 

“Trade (43)” sector was a tertiary sector that only 

became a key sector in 2007, and is different from “land 

transportation (45)” sector that had become a key sector since 

1998until 2014. Other tertiary sector that became a key sector  
is “transportation vehicle and repair industry (49)” sector in 
2007 and 2014. 

Table 2 shows 11 (eleven) sectors that have become the 
key sectors during analysis period. Key sectors that survived 
the crisis (after 1998) maintain their position in the next 
period. 

Table 2. The Key Sectors of Jambi Province Economy 

Sectors 
Key sector in year 

1998 2007 2014 

(27) Other food industries   

(33) Rubber and plastic goods industry   

(34) Paper, paper product, and carton 
industry 

 - - 

(36) Fertilizer and pesticide industry  - - 

(37) Oil refinery -  

(39) Metal product, machines, tools, and 
fittings industry 

 - - 

(40) Other goods industry -  

(41) Electricity, gas, and water supply   

(43) Trade -  

(45) Land transportation   

(49) Transportation vehicle and repair 
industry 

-  

Note: The mark () shows the existence of a key sector in a period 

Industrial sectors that process plantation comodities and 
food products are be able to survive as key sectors; i.e “other 
food industries (27)” and “rubber and plastic goods industry 
(42)” sector. 

Table 3 shows 10 (ten) sectors that have the ability of 
generating output based on the calculation of the output 
multiplier. 

 

Table3. Sectors with Highest Generating Output 

Sectors 
Output Multiplier 

open close 

(10) Rubber 1.753 2.172 

(53) Building rental and company service 1.729 2.324 

(41) Electricity, gas, and water supply 1.723 2.343 

(51) Finance institutions 1.717 2.485 

(30) Sawmill and wood processing 
industry 

1.714 2.168 

(44) Restaurants and hotels 1.712 2.204 

(15) Other plantation crops 1.707 2.264 

(40) Other goods industry 1.706 2.112 

(29) Textile, clothing, and leather 
industry 

1.702 2.154 

(32) Furniture industry 1.694 2.217 

If visits by generating income,turns agricultural model, 
especially fisheries and plantations in general has the potential 
to provide increased revenue for each increase in exogenous 
variable.It was followed by small-scale industries that process 
agricultural products. 

Table 4. Sectors with Highest Generating Income 

Sectors 
Income Multiplier 

open close 

(21) Marine Fisheries 5,020 19,191 

(17) Poultry and their products 3,145 10,601 

(12) Palm Oil 2,962 10,016 

(28) Beverage industry 2,594 9,084 

(40) Other goods industry 2,609 8,935 

(30) Sawmill and wood processing 
industry 

2,317 7,741 

(46) Ocean freight 2,327 7,591 

(10) Rubber 2,239 7,558 

(22) Other Fisheries 2,153 7,167 

(18) Animal husbandry 2,045 6,579 

 
Related to implementation of coal export quota as 

implementation of Act.Number 4 year 2009 about mineral and 
coal mining,this research aims to explore alternative solutions 
to maintain economic performance of Jambi Province. Data 
was obtained from Input Output Table of Jambi Province year 
2007 (up-dating 2015). Research shows that implementation 
of coal extra quota would decrease growth rate of Jambi 
Province. Conversion of coal extra production caused by coal 
export quota into raw material of electricity and development 
of key sectors would be alternative solution to maintain 
economic performance of Jambi Province. 

Restrictions on coal exports at least to lower realization of 
coal exports amounted to 27.98 percent of national coal export 
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target. Proportionally, coal exports of Jambi province at least 
be decreased by 14.51 percent of the target, bigger than the 
impact that occurred in southern Sumatra region. The decline 
in coal export quota by 14.51 per cent which simulated the 
input output table shows the impact of changes in total output 
equivalent to a decrease of 0.17 percent growth. Decline in 
coal exports as a result of restrictions on coal exports showed 
a significant effect on the overall economic performance. 

B. Income per Capita 

GDP per capita as a proxy of per capita income gives an 
overview of income distribution, although the restriction 
region of nominal GRDP not take into account the ownership 
of production factors forming the gross value added. 
Relatively large dependence on un-renewable natural 
resources, especially oil and gas there is a significant 
difference between the per capita income with or without 
taking into account the oil and gas. Per capita income of Jambi 
province in 2015 was valued at Rp.45,59 million, but if the oil 
and gas regardless of income per capita amounted to only 
Rp.37,25 million per year. 

 

 
Figure3. GDP per Capita of Jambi Province 2015 

 

Dependence on oil and gas more visible when broken 
down by the smaller area. “TanjungJabung Barat” has the 
highest GDP per capita amounted Rp.94,73 million, while the 
lowest value is “Merangin District” of Rp.28,75 million per 
capita per year. 

 

 
Figure 4. GDP per capita in Jambi Province by district/city 

GDP per capita without oil and gas is the highest is 
“Sungai Penuh” of Rp.57,21 million, while “TanjungJabung 
Barat” has a value of Rp.49,83 million per year. 

 
Figure5. Jambi provincial GDP per capita (exclude oil & 

gas) 

 
Primary sectors don’t have high inter-sectoral linkages; 

thus, they never become the key sectors in Jambi Province 
economy, and even some sub-sectors have relatively high 
export dependence. Most secondary sectors don’t have high 
linkages with primary sectors. Sectors that survived the 
economic crisis have the tendency to stay exist as key sectors. 

The high distribution capacity of secondary sectors that is 
not ensued by high sensitivity degree of the primary sectors 
indicates that there is no link and match between developed 
industry and available raw material resources. The not-so-
precise industrialization strategy causes the 
deindustrialization process in Jambi Provinceto move 
unnaturally and trend to be negative. It is better for 
industrialization policy to consider the link and match 
between developed industry and available raw material 
resources. 
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Abstract— Dengue Hemorrhagic Fever (DHF) is a public health
problem in Indonesia caused by the environment such as global
warming. This study aims to map the incidence of dengue in the
Jambi city, analyze the influence of climate (temperature,
humidity and rainfall), the incidence of dengue in Jambi city,
analyze the effect of population density and Larvae Free Index
(LFI or ABJ) to Dengue incidence in Jambi city. This study
design was an ecological study. Secondary data collected of
climate factors include temperature, humidity and rainfall and
the incidence of dengue in the city of Jambi for 5 years (2010-
2014). Primary data collected of maping the case of DHF. Data
analysis using regression and correlation and multiple regression
analysis. This study found that population density overlay, FLI
and incidence of dengue, Mostly in Jambi city area have a high
risk potential of insidence of Dengue, in Seberang Kota Jambi
have intermediate potential risk, while Kelurahan Arab Melayu
and Teluk Kenali have a low risk. The temperature was not affect
to the insidence of DHF (r = 0.084), the humidity ( r=0,434) have
an affects of 43.4%,  rainfall have an affect of 34.7% (r = 0.347),
population density affects about 24.3% (r = 0.245) but FLI not
influence the insidence of DHF (r = 0.133. The dominant factor to
the incidence of dengue was rainfall after controlled with
population density and humidity. Perlu dilakukan peningkatan
sistem kewaspadaan dini serta penggerakan perilaku
pemberantasan sarang nyamuk di masyarakat. We need
improving early warning systems as well as the mobilization of
mosquito eradication (PSN) behavior in society.
Keywords: Dengue, Humidity, Rainfall, Density, DHF

I. INTRODUCTION

Global warming is one of the factors that lead to
irregularities insect habitat. Outbreaks of Dengue
Hemorrhagic Fever across Indonesia lately were not only
caused by unhealthy attitude and lifestyle, but triggered by
global warming, which triggers the growth of mosquitoes
became resistant to insecticides.[1]

Dengue hemorrhagic fever (DHF) is a public health
problem in Indonesia caused by the environment, the number
of caseswere likely to increase and spread more widely. DHF
first considered by five-years cycle, but now every year the
incidence increasing in many regions, even to the mountain
areas, attack the children also attack adult patients. (Indrawan,
2001: 24). Itwas due to the change of the mosquito bionomics
caused by adaptation to the environment and high of
community mobility.

Dengue cases in the province of Jambi (2014) surged
during the month of December. Data from the Jambi

Provincial Health Office, the incidence of Dengue reached
1,308 by IR 39.1/100,000 of population. Total incidence of
dengue in the Jambi city was highest among all regency and
city in Jambi province, in 2014 according data from Jambi
City Health Office there were 678 patients (IR = 117.69 /
100,000 of population). The highest incidence occured in the
district of Kotabaru as many as 232 peoples (IR amounted to
147.2/100,000 of population).

Dengue Patients had increased each year but the died
patient by dengue hemorrhagic fever had decreased. This
showed the effort curing dengue hemorrhagicfever have been
good due to increasing knowledge and awareness of the public
about the symptoms of dengue fever so early treated,
improvements in the management of dengue cases, the
treatment has been successful enough, public awareness for
treatment was high enough, also public knowledge about the
symptoms of dengue disease have been pretty good.

Jambi city tropical climate was rainfallsignificantly, even
in the driest month there was a lot of rain, the average annual
temperature was 26.9°C and an annual rainfall average of
2,347 mm. The population density of Jambi City (2014) was
2,804.88 people/km2, population growth each year an average
of 2% was categorized high density which the ideal ratio of
the number of people was120 people/km2 (Sugiharyanto,
2007: 2). This rapid population growth, unsupported by clean
and health behavior and lifestyle practise. Climatological such
as humidity, rainfall, global warming optimalizing support to
vectorial capacity of Aedes mosquitoes breed in as seen of
Larvae Free Index (LFI) ofJambi, which was 91.73%, LFI still
below the Government's target (less than 95%). (DG P2PL,
2013: 16)

Results of previous studies mentioned factors affecting
the DHF were the climate, behavior, population density,
mobility, density of larvae, LFI, the house density and
mosquito eradication (PSN 3M), rainfall, relative humidity,
number of days of rain, the sunlight intensity, temperature and
wind velocity. There was a relationship between the number
of containers with the incidence of dengue as well as sanitary
conditions and the existence of larva with incidence of
dengue. High population density, precipitation, vector
resistance, transovarial Virden, does not affect the high
incidence of dengue, but more land was settled will be the
higher incidence of dengue. High incidence of dengue in the
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village with the percentage of homes with high index virtual
status. (Junghans, Bambang, 2012;Suhermanto; 2011)

Until now, vaccines and drugs against dengue virus has
not been found, so that one of the main strategies of dengue
control was perform preventive efforts with the termination of
the chain of transmission through mobilization of mosquito
eradication (PSN) means to control the environment remains a
powerful effort in the prevention of dengue (Nadesul (1995:
3).

Jambi city government has made efforts to limit the
spread of dengue disease such as PSN continuously, fogging
and larvaciding and LFI activities regularly, but remained
elevated incidence of dengue and LFI showed unfavorable.
The purpose of this study was mapping the incidence of
dengue in the city of Jambi by geographic region villages,
analyze the influence of climates (temperature, humidity and
rainfall), population density, Larvae Free Index (LFI) on the
incidence of dengue in the city of Jambi.

II. METHOD

This research was a quantitative and an analytical study,
the study design was an ecological study to determine the
climatic factors (temperature, humidity and rainfall),
population density and LFI to the incidence of dengue in the
city of Jambi within 5 years of the 2010-2014 period,
conducted in August until October 2015 in the city of Jambi.
DHF data cases in the city of Jambi in 2010 to 2014 was taken
from report program Jambi City Health Department. The data
were transformed into an Incident Rate (IR) obtained by
dividing the number of patients to number of population in
time constants, namely 100,000. Point coordinates DHF
patients was taking in every home of DHFcases, suspected as
breeding places of Aedes sp. larvae for mapping. Decision
point coordinates using a GPS in Android applications.
Climate data such as temperature, humidity and precipitation
in 2010-2014 were taken from the Agency for Meteorology,
Climatology and Geophysics (BMKG) Jambi. Data of
population and population density of Jambi city in 2010-2014
were taken from the Central Bureau of Statistics (BPS) Jambi
City while Larvae Free Index data (LFI) year from 2012 to
2014 were taken from the report program of Jambi City Health
Department.

DHF data cases were data on the number of dengue
hemorrhagic fever cases per month in urban villages in the
city of Jambi from 2010-2014. The data were converted into
Incident Rate (IR) DHF by year and month by city
administration. Climate data were the average of weather
measurement results every day in the city of Jambi 2010 to
2014 and then converted in the form of average weather by
year and month and also by city administration.

Analysis of data using Arc.GIS version 9.3 to produce
maps of vulnerability DHF conducted by overlaying the whole
map of the parameters identified. Phase thematic map creation
as follows: Digitizing spatial data were put into the base map
(grid Map of Jambi city) later stages of editing and
transformation was done by building topology, improve the

results of digitization, and enter attribute information into it.
The result was a distribution map (point) of dengue cases
special district which have the biggest case.
Analysis was performed with a simple correlation and
regression analysis also multiple regression analysis at the
95% confidence level.

III. RESULT AND DISCUSSION

Incidence of DHF in Jambi city had fluctuated over the
five-years period 2010 to 2014. Number of area with high
Incidence Rate (high IR) followedby high population. The
highest number of DHFcases in 2011 was Kotabaru districts
with IR = 287.5/100,000 population which have high
population as many as 142,237 peoples. When no patient (IR
= 0) as in the District of Pelayangan have a population as
many as 122,508 peoples in 2010.

The lowest incidence districts was Danau Teluk and
Pelayangan.These district were located at opposite from Jambi
city in the area which the vector density (Density figure) of
DHF were low (Zulkifli, 2013: 55). Kotabaru District and
South of Jambi were two of highest incidence of dengue in the
city of Jambi, especially Kota baru District was always the
highest each year annually. DHF patients in Jambi city
presented in the map can be seen in Figure 1.

Figure 1. Map of incidence of dengue hemorrhagic fever by
village in Jambi

The high incidence rate (IR)> 55 per 100,000 populations
spread out in every village in the city of Jambi, can be seen
from most of the red color dominates the map. CempakaPutih,
LebakBandung and PayoLebarvillage and most areas of
opposite of Jambi city with IR 20 to 55 per 100,000
populations were categorized, on a yellow map. Incidence
Rate <20/100,000 population with low category was marked
in green i.e.Teluk Kenali Village, Arab Melayu and Kampung
Tengah.

A village with moderate risk of dengue IR caused by the
village was surrounded by high IR village.Seberang Kota
Jambi village especially TanjungRadenvillage was in high
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riskIR category because of the mobility of mosquitoes from
neighboring villages.

The high IR in certain area influenced by the incidence of
DHF compared to the number of people who live in the area.
The greater incidence of dengue and the less number of people
then the number IR will be higher. Ifin area has high incidence
of dengue and sparsely populated, the chances of transmission
of dengue fever was very high especially when people live
close together in a dense settlements. The greater of IR of
DHF showed the possibility of transmission of dengue disease
increases. High Density population, mosquito breeding places
and the climates became the triggers. Table 1 showedthe
temperature and LFI not affect the occurrence of DHF, but the
humidity, rainfall and population density affects to the
occurrence of dengue.

Table 1: Correlation and Regression Environmental factors
with the occurrence of dengue in Jambi city in 2010 to 2014
Variables r R Equation P value

Temperature 0.084 0.007 IR=15.049 – 0.502*Temp 0.141
Humidity 0.434 0.188 IR = 35.099 – 0.405*KL 0.000*
Rainfall 0.347 0.121 IR = 2.818 – 0.007*CH 0.000*
Population
Density

0.245 0.060 IR = 1.293 + 0 * KP 0.000*

Larva Free
Index

0.133 0.018 IR= 2.518 – 0.011*ABJ 0.070

A. Climate influence on the incidence of dengue fever
Jambi city have a tropical climate, with an average annual

temperature 26.95C (25.80 to 30.7° C), humidity average
83.07% (77 to 86%) and an average rainfall of 185.61 mm
(12.6 to 389 mm) of rain occurred throughout the year with
the rainy season occurs between October to March with an
average of 20 rainy days/month, while the dry season occurs
between April-September by an average of 16 rainy
days/month. Rainfall of 2,296.1 mm/year (an average of
191.34 mm month). The highest wind velocity was between 7-
9 knots (1 knot = 1.8 km / h).

Climate data obtained from BMKG station, until the
current weather monitoring station for the city of Jambiwas
only one station namely Meteorological Station of Sultan
Thaha Jambi with longitude and latitude 103o38.496'BT
01o38,001'LS. Climatic conditions as shown in Table 2.

Table 2 Climate Data per year in the city of Jambi

No Year Temp. Rainfall Humidity
1 2010 27.05 257.42 84.58
2 2011 26.85 192.08 82.50
3 2012 26.92 133.80 82.00
4 2013 26.75 196.25 83.42
5 2014 27.16 148.50 82.38

Climate data cannot be spatial analyzed because no data was
available per region, so only analyzed using climate data per
month.
The environmental changes caused by many factors to the
emergence and spread of infectious diseases. Currently, there
was a very real environmental change, not just a small scale in
the environment of house, but had been occur worldwide in
the form of global warming. Climate can affect the patterns of
infectious disease because the disease agent either viral,
bacterial or parasitic an also environmental conditions and
other factors. WHO (1999: 5) also states that the mosquito-
borne diseases such as dengue was associated with warm
weather conditions. Temperature can affect the pattern of
infectious diseases where a moist and warm weather that
favorable conditions for mosquitoes to breed.
Climate change affectingto broad effects on the environment
and livelihood sectors, including water resources and
infectious diseases. Expansion of the distribution of vector-
borne diseases  threaten of infectious diseases such as dengue.

This study found, there was no relationship between the
temperature and the incidence of dengue during the years
2010-2014, while humidity and precipitation affect
significantly to the incidence of dengue.

Temperatures had no effect on the incidence of dengue
hemorrhagic fever.This more likely due to the ability of
mosquitoes to adapt to unfavorable temperatures, Because of
the extraordinary adaptability makes the mosquito was an
animals that survived from naturally selection.

Mosquitoeswerea cold-blooded insects, so their bodies
temperature automatically adjust to the environment. Adult
mosquitoes were not active during cold weather and they will
adapt to hibernate. If winter has been completed, the
mosquitoes will wake up from hibernation to return to suck
the blood and proliferate.

Humidity was one of the environmental conditions that
can affect the development of Ae. Aegypti. According
Mardihusodo in Yudhastuti (2005: 175) relative humidity
ranged from 81.5 to 89.5% was the optimum humidity for
embryonic process and endurance of mosquito embryos.

Rainfall affects the number of vectors in two ways: by
increasing the amount of container that contains water,
especially outdoors, and causes changes in temperature and air
relative humidity, temperature and air relative humidity during
the rainy season was very conducive to the survival of adult
mosquitoes, thus increasing the chances of survival an infected
mosquito. (Gubler, D.J, 1970: 205)

B. Population density
The population density showed the number of residents in

a certain area. The population of the Jambi city in 2014 was
576.062 peoples, made up by 289.713 men and 286.354
women who stayed in area of 205.38 km2. Jambi City
population density continues to increase in 2010 as many
2.54,61 within 5 years increased to 2.804.88 inhabitants.

In Figure 3, the population builds up in the middle of the
city (colored in red) surrounded by the green color that
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represents the category of low density of population. Residents
piled them in a certain village assumed because in that area,
there were many of housing built, businesses, universities and
healthcare facilities.

Figure 3. Map of Population Density relationship with the
incidence of DHF

Determination of the populationdensity using the median
because according to the Ministry of Housing (2009), the
classification level of the small urban density was 50 to 75
persons/ha, 75 to100 people/ha, 100 to150 inhabitants/ha and>
150 inhabitants/ha, whereas, Ishak (2010) density was ideal
for a residential area can be divided into four classifications,
namely low density with a density of 1 to 80 people/ha,
moderate density about 80 to 100/people/ha, high density
between 100 to 150 people/ha and very high-density greater
than 150 peoples/ha.

Population density was the ratio of the total population
divided by the total area. For example: Each 1 km2 area
inhabited by 120 peoples, if it exceeds the limit caused the
population explosion (Sugiharyanto, 2007: 2), when referring
to this category, all the village in Jambi city in the category of
high population density.

C. Larvae Free Index (LFI)
LFI influenced by the container, the container number is

also influenced by the density of the house, this is because
each house usually has a container. The container is used as a
water reservoir by the community, most of the water is
collected in a container of clean water used to meet daily
water needs. Water conditions in the container which tends to
calm the water is favored Ae. Aegypti as a breeding place. LFI
data from year to year has increased. In 2012 through 2014
was 86.66% (2012), 90.03% (2013) and in 2014 to 91.73% as
shown in Table 3.

The lowest LFIin year 2012 was Telanaipuradistrict and
the highest in 2013 in the district of DanauTeluk. In 2010 and
2011 LFI data were not available because these activities were
not carried out by the reason of the absence of the budget of
these activities in 2010 and 2011. LFI from the year 2012 to
2014 was increased,it means began decreasing mosquito

larvae were found in the houses but the incidence of dengue
was increasing. LFI have no relationship to the occurrence of
DHF.

Table 3 Larvae Free Index per District in the city of Jambi
Year 2010- 2014

No Districts Years (%)
2010 2011 2012 2013 2014

1 Telanaipura - - 77.82 87,68 85.29

2
Jambi
Timur - - 86.14 87,26 92.14

3
Jambi

Selatan - - 91.66 90,54 92.14

4
Danau
Teluk - - 98.77 98,75 97.31

5 Pelayangan - - 94.45 92,52 97.22

6
Pasar
Jambi - - 88.70 91,53 95.34

7 Jelutung - - 79.86 84,96 86.49
8 Kota Baru - - 87.09 87,65 87.92

Kota Jambi - - 86.66 90.03 91.73

Figure 4. Map of LFI relationship with cases of DHF (IR) per
village in Jambi

A village with a high LFIcategory ie ≥ 95%, but the
number of cases likely to be high and rising as the village
SukaKarya andKenaliBesar.LFI increased every year followed
bythe incidence of dengue, it was proving LFI not affect the
incidence of dengue hemorrhagic fever in Jambi.

Incidence of dengue still high due to the possibility of
transmission of dengue through mosquito behavior that have
high mobility and due to population density and the density of
the house so mosquitoes bite and easy to move from one to the
other man. Larvaewas the forerunner of adult mosquitoes can
be observed in the nests of mosquitoes. The more the larvae
were found, the adult mosquitoes flying around, the greater
risk of transmission of dengue fever that occurred. Free larva
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index was high if we cannot found larvae in the area in the
survey, and vice versa.

LFI in Jambi city was in the low category because for an
average less than 95%, it was the national targets. Larva will
be mature and proliferate. Mosquitoes need human blood to
the egg maturation process, by means of a human bite, humans
bite through this process of transmission of dengue virus occur
so increasing incidence of dengue. Habits residential
community, especially in the less water was rainwater for
everyday supplies to be one of the causes of low LFI, such as
in the village of MayangMangurai which average of its
LFI<95%. Providing clean water was not smooth and ground
water quality wasnot good causing many residents who hold
water in drums and buckets are open for days so that
mosquitoes breed freely.

D. The influence of climate, population density and Larvae
Free Index to Dengue Hemorrhagic Fever

There was the influence of environmental factors studied were
humidity, rainfall and population density, as depicted on the
map 5 where most of the high risk.

Figure 5: Map of Population Density, LFIon the occurence of
DHF (IR) per village in Jambi

Most of the city of Jambi has a high risk potential
incidence of dengue. Most of the area Seberang Kota Jambi
and Ekajaya Village area has the potential risk of moderate
incidence of dengue, only the Arab Melayu Village and Villa
Kenali village hasthe low risk potential.

The model equations obtained multivarietewas Incidence
Rate of DHF = 74.3 + 0.01 Rainfall - 0.9 Humidity. With this
equation models, we can estimate the incidence rate by using
variable rainfall, humidity and density population. Any
increase in rainfall of 1 mm, the incidence rate of dengue
increased of 0.01 per 100,000 populations after controlled by
humidity and density of population. In low humidity areas has
less incidence of dengue (IR 0.9 per 100,000 populations)
decreased after controlled by rainfall and population density.
But the population density wasnot adding or reducing the

incidence of dengue. The dominant factor that influence the
incidence rate of DHF wasa rainfall.

Based onFathi et al study, the presence of water
containers were factors that most contribute to the
transmission or incidence of dengue as well as by
Rusmimpong (2012) mobility, distance from the house, layout
of the house, water reservoirs, landfill naturally, the existence
of larva have a relationship with the incidence of dengue
whereas according Suyasa et al (2007), environmental factors
such as mobility, presence of a place of worship, the presence
of potted ornamental plants, the presence channel rain water
and the presence of container as well as behavioral factors
such as hanging clothes actions and habits associated with
incidence of dengue.

Environmental conditions and community participation
have a relationship with the effort to control dengue fever
(Djauhari, 2004), whereas Alidan (2011) states that the
knowledge, attitudes, and health counseling,behavioral of
eradication of breeding place (PSN) significantly associated
with the incidence of dengue. Similarly withWisfer et al
(2013) there was a relationship whichnumber of
Aedesaegyptiand the number of landfill. But according to
Rahayu (2010) stated that the behavior of the population such
as implementing 3M, wake up in the morning, sleep late in the
evening and opened the window in the the morning until late
afternoon was not associated with incidence of dengue.
Similarly Rusmimpong (2013) found that education and
occupation had no influence with the incidence of dengue and
Wisfer (2013) that the number of occupants and landfill
conditions not associated with the incidence of dengue.

From the regression equation, the incidence of DHF can
be predicted about 35.7% using the data of rainfall and
humidity, then the anticipation of the occurrence of DHF can
be done. Climate was an environmental factor that can not be
predicted and avoided, but the incidence of DHF can be hit
with a 64.3% pay attention to other factors by means of PSN
and 3M are carried out routinely and regularly.

IV. CONCLUSIONS

Most of Jambi city has a high risk potential incidence of
dengue, most Seberang Kota Jambi has the intermediate risk
potential, while those with a low risk were Arab Melayu and
Teluk Kenali Village. Temperature and LFI did not affect the
incidence of dengue, but the humidity, rainfall and population
density affect the incidence of dengue. The most dominant
environmental factor on the incidence of dengue was rainfall.
It need to increase the information about the climate data by
adding measurement tool climate in every district or region in
Jambi as rainfall becomes the most dominant factor. However,
prevention of dengue disease the most effective is by PSN and
3M plus constantly in society.
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Abstract—Women of childbearing age (WCA) who suffer from
chronic energy deficiency (CED) were relatively high in
Indonesia, especially in pregnant women. WCA who suffer from
CED will have a greater risk of morbidity and the risk of having
low birth weight baby (LBW), death during childbirth, bleeding
and difficult postpartum. The study examined several risk factors
of CED on WCA using a new alternative QUAC Stick.This study
was a cross sectional, used a part of National Basic Health
Research (Riskesdas) 2013 data in Makassar and Tana Toraja,
South Sulawesi. The subject were women (18-49 years), not
pregnant as many as 1009. CED risk status was calculated using
Mid Upper Arm Circumference/Upper Arm Length < 4.25 (a
new QUAC-Stick). The risk factors assessed were age, age of first
pregnancy, parity, contraceptive use, infectious diseases (malaria,
pulmonary Tuberculosis or hepatitis), non-communicable
diseases, hygiene behavior, physical activity, smoking, education,
occupation, marital status, household members, the location of
residence (urban-rural), environmental health, housing, family
socioeconomic and health services accessability. Chi-square and
multiple logistic regression were used to obtain the relationship
with P <0.05.There were 19.03% of women have CED-risk. WCA
aged > 36 years were likely to be protected from the risk of CED
(adjusted odds ratio (AOR) = 0.47; 95% confidence interval
(95% CI): 0.30-0.73) whereas WCA aged <20 years more likely at
risk by AOR = 1.73 (95% CI: 0.98-3.04) when compared to WCA
20-35 years old. Other risk factors were shown to increase the
risk of CED: parity (1-3 children or more), single, low socio-
economic as well as difficult access to health services. However,
the use of hormonal contraceptives and non-hormonal as
protective factor, against the risk of CED, respectively AOR =
0.32 (95% CI: 0.17-0.61) and AOR = 0.47 (95% CI: 0.25-0.85).
The dominant risk factor for CED-risk on WCA was severe
infectious disease (AOR = 4.20 (95% CI: 1.29-13.62)).Reduction
and prevention needs to be done in order to avoid WCA from
severe infectious diseasesby improving sanitation and housing as
well as access to health services and also economic empowerment
programs.
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I. INTRODUCTION

There were still many women of childbearing age (WRA)
in Indonesia who suffer chronic energy deficiency (CED).
CED was due to lack of food intake lasting chronicly and may
cause health problems (MOH, 1999). CED during adolescence
may continue to pregnancy time caused by low energy and
nutrient reserves. Pregnant woman who suffer from CED have
the risk of morbidity and the risk of having a low birth weight
(LBW) baby, death during childbirth, and hemorrhage,

postpartum were difficult because of weak and susceptible to
health problems (Adriani & Wirjatmadi, 2012).

Many factors cause CED on WUS such as anemia,
education level, employment, knowledge, age, socio-
economic, contraceptive use, households size, maternal
morbidity, diet and food taboos (Nurdiati, 1998; Sumarno,
2005; Sari & Irawan, 2009).

The prevalence of CED on WRA in developed countries
is relatively low, but in developing countries is still high. In
Indonesia, 13.6% WRA (15-45 years) had a risk of CED
(MOH, 2008) increased to 20.8% in 2013 (MOH RI, 2014). In
South Sulawesi, WRA at risk of CED were 16.5% (in 2007)
increased to 25.1% in nonpregnant WRA and 31.2% in
pregnant WRA (in 2013) (MOH, 2008; MoH RI, 2014).

The nutritional status of adults currently assessed by the
Body Mass Index (BMI), which the status of CED measured
by weight/height2<18.5. BMI is a very good indicator for adult
nutritional status assessment because it uses two indicators of
growth, namely body weight (a measure of tissue mass
growth) and height (a measure of linear growth). But BMI still
have several limitations : not practical because it uses two
tools (scales and height measurement tools) so it is relatively
expensive, can not be used to measure infants, children,
adolescents, the elderly, pregnant women and also people who
have problems to stand (do not have legs, paralysis, being
bedridden), or hunchback. So the coverage of nutritional status
assessment was limited and the prevalence of CED that
recorded or reported today tend to be lower than the real
problem in the community (underestimate and underreported)
(Kalsum et al, 2014).

CED risk assessment on WRA in Indonesia currently uses
the mid upper arm circumference (MUAC) <23.5 cm (MOH,
1999). MUAC is an anthropometric parameters that simple,
inexpensive, practical and easy to do by staff who are not
professional as village volunteers because it does not require
special skills so that the most appropriate use in developing
countries such as Indonesia (Krasovec & Anderson, 1991).
MUAC is relatively stable, and often used as an indicator of
nutritional status prepregnancy. MUAC can be used to
measure the approximate of upper arm muscles and
subcutaneous fat thickness estimate, so as to estimate a
person's weight (Ariyani, Achadi & Irawati, 2012). Some
studies found that MUAC was closely related to body weight
and can be used as predictors of fetal weight, children, adults
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and even in the elderly (Liang et al, 1997; Cattermole et al,
2010; Kalsum et al, 2014).

However, the MUAC alone can not comprehensively
describe the nutritional status as a single indicator. MUAC has
been developed in combination with other indices (called
“QUAC Stick”) including MUAC/height. Validity of MUAC
/height better than using MUAC only (Gibson, 2005), but
MUAC/height have a similar problem with a BMI as already
mentioned.

MUAC obtained from measuring the length of the upper
arm (from the elbow to the limit point of the arm bone at the
base of the shoulder) as a central point for placing tape of
MUAC. The length of the upper arm is used to get the MUAC
size, but never used as an alternative parameter estimation for
height (Kalsum et al, 2014). Whereas the studies in the
forensic field, hand length or length of the upper arm are often
used as an estimator to the person's height and proved  have a
strong correlation (Ahmed, 2013; Tugcu et al, 2006).

The purpose of this study was to develop a new QUAC-
stick as a practical alternative, a simple but effective for
assessing the risk of CED on WRA (18-49 years) of the
Malays in Indonesia and also to identify risk factors of CED
on WRA using these new indicators.

II. METHODS

The study design was cross-sectional. Using a part of data
of National Basic Health Research (Riskesdas) 2013 and also
primary data, held in the city of Makassar and Tana Toraja,
South Sulawesi province. The collection of data of upper arm
length done during the Riskesdas 2013 on May to July 2013,
while the reliability test enumerators conducted in March 2014
in Makassar City.

The study population was women aged 15-49 years were
selected as sample Riskesdas 2013 in the province of South
Sulawesi. Samples were women aged 18-49 years who were
respondents of Riskesdas 2013 in Makassar and Tana Toraja,
not pregnant when the survey was conducted, willing to
participate and the data filled in full in. A total samples of
1009 peoples. Enumerator reliability test conducted on 30 of
WRA, sub-samples in the district of Rappocini of Makassar by
10 enumerators of Makassar and Tana Toraja Riskesdas 2013
enumerators.

Variables used include anthropometric data (weight,
height and MUAC include the upper arm length), the
characteristics of WRA (age, age of first pregnancy, parity and
use of contraceptives), morbidity (disease infectious and non-
infectious), lifestyle (personal hygiene, physical activity and
smoking), socioeconomic (education, occupation, marital
status, household’s size and area of residence) as well as
sociodemographic (environmental sanitation, housing, family
socioeconomic and access to health facilities).

Height and weight were measured with a standard
procedures and minimum clothing, didnot wear footwear.
Standing height was measured using a portable measuring
instrument made of super alumunium material which validity
tested before used in Riskesdas 2013. Weight was measured

using a digital scale brand FESCO to the nearest 0.1 kg
calibrated each day prior to data collection. Scales have tested
the reliability and stability by weighing 610 peoples and
proved stable than others. MUAC and upper arm length
measurements performed using fiber glass tape to the nearest
0.1 cm.

CED assessed using BMI <18.5 and BMI >= 18.5 as not
CED, while the risk of CED when MUAC< 23.5 cm. Validity
was assessed using sensitivity and specificity, while the
optimal cut point was assessed using ROC curves.

Age of WRA grouped into 20-35 years, > 35 years and
<20 years, as well as the age of first pregnancy. The parity
was divided into three criteria that have never, 1-3 peoples and
>= 4 peoples. The use of contraceptives was divided into
never used, never used hormonal or use of non-hormonal, and
use of hormonal contraception.

Infectious diseases were divided into none, mild when
suffering from ARI or Acute diarrhea or pneumonia, and
severe when suffering from pulmonary tuberculosis, malaria
or hepatitis. Non-infectious diseases were divided into no and
yes when suffering from one of these diseases:
Asthma/COPD, cancer, diabetes mellitus, coronary heart
disease, kidney failure, kidney or stroke.

Personal hygiene was divided into good hygiene behavior
if always wash their hands with soap before preparing food,
every dirty hands, after defecation, after cleaning a baby, after
using pesticides and before feeding the baby and poor hygiene
behavior when it was not. Physical activity was divided into
mild (doing sedentary activities conducted for >= 6 hours/day,
4-7 days a week); medium (engage moderate activity for 4-7
days a week and do more than 60 minutes/ day) and hard
when doing strenuous activities for 4-7 days a week and do
more than 60 minutes/day. Smoking was divided into never or
had stopped and smoking (occasionally or every day).

WRA education levels were grouped into high when
completed high school or more, and low when no school to
high-school dropout. WRA job status was divided into
working and not. Marital status was divided into married and
not. Household’s size were classified into <= 4 peoples or > 4
peoples. Living area was divided into a town or village.

Environmental sanitation and housing was assessed using
the median and grouped into good when the total score >=
median and less when < median. Socioeconomic level was
divided into high when middle quintile, upper middle and top
(quintiles 3-5), and low when quintiles 1-2. Access to health
facilities include the presence of health facilities, ease of
achieving it according to the distance and length of time as
well as transport equipment, divided into easy/ difficult
according to the median value.

Analyses were performed using STATA version 11.0
including the univariate analysis, bivariate analysis using Chi-
Square test. ROC curves and AUC used to establish the
optimal cut off point as well as evaluating the validity of the
indicator using 2 x 2 tables to calculate sensitivity and
specificity. Multivariate analysis using a Multiple Logistic
Regression to get the final model.
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Ethical approval for this study was obtained from the
Health Research Ethics Committee of Research and
Development of the Ministry of Health and the Ethics
Committee of the Public Health, University of Indonesia.

III. RESULT AND DISCUSSION

Table 1 shows that women being subject in this study
were mostly aged <= 35 years, age of first marital between 20
to 35 years, have children 1 to 3 persons, use of contraception,
not suffering from infectious diseases and non-infectious
diseases. Most women have moderate physical activity and
have never been or had quit smoking. The proportions of
education levels were similar between high and low. Most of
women were not working, married, number of household
members more than 5 peoples. Most live in urban areas, the
level of the middle to upper socioeconomic, accessibility to
health services proportions were similar between easy and
difficult.

Table 2 shows that most women’s weight > 53 kg with an
average height of 151 cm. MUAC and BMI mostly in normal
size, upper arm length most of >= 31 cm.

Table 3 shows that the optimal formula that has more
validity (based on the sensitivity and specificity) was
MUAC/UAL (in cm) < 4.25, better than MUAC <23.5 cm to
BMI <18.5 as the gold standard. Although the validity of the
performance more likely similar between MUAC/UAL <4.25
to MUAC <23.5 cm.

Table 4 shows the risk factors for CED using the new
indicators (MUAC/UAL < 4,25). It were obtained eight
variables that have a P-value <0.25 (age, parity, contraceptive
use, non-infectious diseases, education, occupation, marital
status and access to health facilities) as well as three variables
entered the model which consideration of the substance even
though P> 0.25 ie infectious diseases, physical activity and
socio-economic level.

There were eight variables as the final model to predict
CED on WRA such as age, parity, contraceptive use,
infectious diseases, physical activity, occupation, marital
status and socio-economic level. The dominant risk factor was
the use of hormonal contraception as a protective effect of
CED on WRA after controlled by age, parity, infectious
diseases and non-infectious, physical activity, education level,
employment status, marital status, socioeconomic and access
to health facilities.

Women of 36-49 years old have a samller risk for CED
when compared with WRA aged 20-35 years. However,
women of 18-19 years old have greater risk for CEd. WRA
who use non-hormonal contraception/ never used
contraceptives have lower risk for CED, and the risk was even
higher when using hormonal contraception compared WRA
who have never used contraception.

Women that have parity 1 to 3 children had a greater risk
than women who have never had children. Similarly, parity >=

4 children have a greater risk than women have none. WRA
with moderate physical activity had tend to be a greater risk of
CED but women who have hard physical activity actually
have a lower risk compared to women who have light physical
activity.

Women who have severe infectious diseases tend to have
a greater risk than the healthy women, while women who
suffered from minor infection have a same risk compared to
women was not sick.

WRA employment status associated with the prevalence
of CED, where WRA who work have a lower risk for CED
compared to those have no work. Unmarried status were have
a greater risk for CED when compared to married women.
Women with low socioeconomic status, also have tend to
increase the risk of CED when compared to high
socioeconomic level.

In this study, the reliability test was also conducted to
anthropometric measurements by measured on 9 enumerators
compared to standard gauge on the sub sample Riskesdas 2013
in Makassar. There were no variations in measurements
weight, MUAC and UAL both intra- and inter-reader, so there
were no variation inter-reader measurements of height but
there were still 11% of intra-reader variations in height
measurements compared to standard gauge. Measurment
agreement of BMI <18.5 and MUAC <23.5 cm among all
enumerators showed excellent results (Kappa = 1 on BMI and
between 0.9 to 1.0 on MUAC <23.5 cm), but the data were not
displayed.

BMI can not be applied to pregnant women, while the
assessment of nutritional status during pregnancy is very
important to prevent health problems of mother and her fetus.
The study examines to develop a new QUAC-stick as an
alternative indicator based on concept of BMI has not been
done in any country. Therefore, results of this study have a
novelthy that need to be developed and further revalidation
(Kalsum et al, 2014).

Validity assessment of the new instrument and compared
to a gold standard is necessary to be done. Elements of
validity are sensitivity (Sn) and specificity (Sp). Sensitivity is
the ability of the tool to find those who suffer from the
disease, whereas specificity is the ability of the tool to find
those who do not suffer from the disease (Sutrisna, 2010).

This study found that the formula of MUAC/UAL <4.25
have the most optimal validity. The ability of MUAC/UAL
finding the risk of CED as really CED is 80%. While the
ability to recognize healthy women (not CED) is really not
CED is 84%. This QUAC-stick had shown a good
performance because the value of Sn and Sp were more than
70% (Waspadji, 2003; Kalsum et al , 2014).
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Table 1. Characteristics Sociodemographic of Respondents (n=1009)
Characteristics n % Characteristics n %

Age Physical activity
20-35 year 501 49,7 Mild 383 38
36-49 year 67 6,6 Moderate 592 58,7
18-19 year 441 43,7 Severe 34 3,4

Age at first marriage Smoking
20-35 year 470 69,3 No/Stop 984 97,5

36-49 year 10 1,5 Yes 25 2,5

18-19 year 198 29,2 Education level
Parity High 578 57,3

Never 331 32,8 Low 431 42,7

1-3 child 431 42,7 Job Status
>= 4 child 247 24,5 No Work 608 60,3

Contraceptive use Work 401 39,7

Never Use 431 42,7 Marriage status
Ever Use/Non hormonal 310 30,7 Married 677 67,1

Hormonal contraception 268 26,6 No 332 32,9

Infectious Disease Household member
No 908 90 <= 4 persons 460 45,6

Mild 90 8,9 => 5 persons 549 54,4

Severe 11 1,1 Place of Live
Non infectious disease Urban 754 74,7

No 883 87,5 Rural 255 25,3

Yes 126 12,5 Social economic of  household
Health services accessibility High 808 80,1

Easy 523 51,8 Low 201 19,9

Difficult 486 48,2

Table 2. Numerical Conclusions from Anthropometric Variables

Variables Mean (95% CI) Median SD Range
Age (years) 33.2 (32.6-33.8) 33.0 9.2 18-49
Weight (kg) 53.9 (53.2-54.6) 52.1 10.8 25.8 -109.3
Height (cm) 151.3 (151.0-151.7) 151.6 5.7 105.1-170.2
BMI (kg/m2) 23.5 (23.2-23.8) 22.8 4.5 13.0-54.0
MUAC* (cm) 26.6 (26.3-26.8) 26.1 3.7 15.3-41
UAL** (cm) 31.2 (31.1-31.4) 31.0 2.3 9-40

*   mid upper arm circumference;
** upper arm length
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Table 3. Comparison of the Performance of Validity of Ratio of MUAC/UAL and MUAC < 23,5 cm
Validity MUAC/UAL < 4,25 (95% CI) MUAC < 23,5 (95% CI)

Sensitivity (%) 80 (70.8 – 87.3) 76 (66.4 - 84.0)
Specificity (%) 84 (81.4 – 86.3) 87 (84.9 – 89.3)
Positive Predictive Value (%) 35 (29.2 – 42.0) 40 (32.6- 46.9)
Negative Predictive Value (%) 97 (96.1 – 98.4) 97 (95.7 – 98.)
Positive Likelihood Ratio 5.0 (4.2 – 6.0) 6.0 (4.9 – 7.3
Negative Likelihood Ratio 0.24 (0.17 – 0.35) 0,28 (0,20 – 0,39)
ROC (%) 82 (80.0 – 86.1) 82 (77.3 – 86.0)

Table 4. Selected Risk Factors of Chronic Energy Deficiency (CED) according to MUAC/UAL < 4.25

Variables
Nutritional Status

Unadjusted POR
(P-Value)

Adjusted POR
(P-Value)

95% confidence
interval

CED Not CED

n (%) n (%)
Age

20-35 year 139 (27.7) 362 (72.3) 1
36-49 year 53 (12) 388 (88) 0.36 (0.000) 0.44 (0.000) 0.29-0.66

18-19 year 34 (50.7) 33 (49.3) 2.68 (0.000) 1.61 (0.096) 0.92-2.81

Age at first marriage
20-35 year 72 (15.3) 398 (84.7) 1
36-49 year 1 (10) 9 (90) 0.61 (0.646) - -

18-19 year 29 (14.6) 169 (85.4) 0.95 (0.825) - -

Parity
Never 124 (37.5) 207 (62.5) 1

1-3 child 69 (16) 362 (84) 0.32 (0.000) 1.33 (0.442) 0.64-2.77

>= 4 child 33 (13.4) 214 (86.6) 0.26 (0.000) 1.46 (0.373) 0.63-3.37

Contraceptive Use
Never Use 149 (34.6) 282 (65.4) 1

Ever Use/Non hormonal 39 (12.6) 271 (87.4) 0.27 (0.000) 0.44 (0.007) 0.24-0.79

Hormonal contraception 38 (14.2) 230 (85.8) 0.31 (0.000) 0.43 (0.005) 0.24-0.77

Infection Disease
No 203 (22.4) 705 (77.6) 1

Mild 19 (21.1) 71 (78.9) 0.93 (0.786) 1.02 (0.931) 0.60-1.74

Severe 4 (36.4) 7 (63.6) 1.98 (0.278) 2.79 (0.119) 0.77-10.11

Non Infection Disease
No 210 (23.8) 673 (76.2) 1
Yes 16 (12.7) 110 (87.3) 0.47 (0.006) - -

Phisical activity
Mild 81 (21.1) 302 (78.9) 1

Moderate 140 (23.6) 452 (76.4) 1.15 (0.363) 1.42 (0.039) 1.02-1.98

Severe 5 (14.7) 29 (85.3) 0.64 (0.377) 0.89 (0.882) 0.32-2.44

Smoking
No/Stop 220 (22.4) 764 (77.6) 1
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Yes 6 (24) 19 (76) 1.1 (0.846) - -

Education Level
High 148 (25.6) 430 (74.4) 1
Low 78 (18.1) 353 (81.9) 0.64 (0.005) - -

Job Status
No Work 152 (25) 456 (75) 1

Work 74 (18.5) 327 (81.5) 0.68 (0.015) 0.68 (0.026) 0.49-0.96

Marriage Status
Married 101 (14.9) 576 (85.1) 1

No 125 (37.7) 207 (62.3) 3.44 (0.000) 2.02 (0.026) 1.09-3.75

Household's size
<= 4 persons 110 (23.9) 350 (76.1) 1
=> 5 persons 116 (21.1) 433 (78.9) 0.85 (0.291) - -

Place of Live
Urban 171 (22.7) 583 (77.3) 1
Rural 55 (21.6) 200 (78.4) 0.94 (0.713) - -

Social Economic of Family
High 178 (22) 630 (78) 1
Low 48 (23.9) 153 (76.1) 1.11 (0.573) 1.23 (0.329) 0.81-1.88

Health Services accessibility
Easy 107 (20.5) 416 (79.5) 1

Difficult 119 (24.5) 367 (75.5) 1.26 (0.126) - -

This new indicator is better than the MUAC only, though
not too much difference. It can be said that the validity of the
ratio of MUAC/UAL non-inferior to the MUAC. Sensitivity
and specificity of the diagnostic test known as a stable value,
because it (perceived) does not change even the proportion of
healthy or sick subjects was different or on low or high
disesase prevalence (Sastroasmoro & Ismael, 2011). The high
sensitivity is required in a diagnostic tool for detecting cases
of serious impact, while the high specificity is required if
subsequent treatment or care for the cases have a high risk
(Fletcher, Fletcher & Wagner, 1992). CED have serious
implications for WRA if not detected early, to the outcome of
pregnancy, also impact on morbidity and mortality both in the
WRA and fetus. So the more sensitive tool is better to detect
the risk of CED. This is consistent with Sutrisna (2010) that
when the test is used for case finding in order to get the
treatment then the test with high sensitivity is more
appropriate to use although specificity is sacrificed (Kalsum et
al, 2014).

But when disease prevalence is low and there is no
intention to ascertainment of the diagnosis, using the test that
have a high specificity but lower sensitivity is more
appropriate. This is due to the small number of true positives
will become smaller, and their properties will be obscured by
false positive (Sutrisna, 2010). This is consistent with the

purpose of developing a new indicators from QUAC- stick to
detection for CED.

As a diagnostic tool to assess CED (case finding), the ne
w alternative QUAC-stick have a good validity. Its validity is
better than MUAC only because it has a higher sensitivity
which leads to a lower false negative. However, it is required
caution to application widely in society. Because it is need
revalidation study in different populations using a higher
causality study design and using BMI or BIA (bioelectrical
impedance analysis) as a gold standard.

BMI concept is indicative of wasting when low weight
associated with decreased soft tissue mass. Wasting occurs
when there is an imbalance between energy needs and supplies
of energy to the body. This is related to lack of food intake
and the presence of infectious diseases. There is indirect
evidence that the main cause of wasting is the lack of energy
(Himes, 1991). Either BMI or the new QUAC stick are using
the same concept of assessing thinness or acute wasting that
can intervene immediately with recovery supplementary
feeding. The concept of wasting is actually considering body
proportions, because relatively to a person's height.

Height component consists of the upper limb (head, neck
and trunk) and lower extremities (pelvis and legs). Growth of
the trunk and extremities have a certain period of growth.
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There is a difference in height composition according to their
race or ethnicity (Kalsum et al, 2014).

The racial difference in the upper and lower segments
have well known. Blacks have longer legs and shorter trunk
than whites. Femur longitudinal growth more quickly in
blacks, while slower growth in the spine (Wagner & Heyward,
2013). Asians have a longer trunk and shorter legs than the
whites, Hispanics have the same body proportions as the white
race, but shorter. Among the various population there were
relative leg length differences. Differences in leg length
usually found in various surveys, especially when weight is
associated with height (BMI concept) in order to indicative
obese or underweight. Length of leg should be measured, at
least in simple forms such as knee length. There is possibility
to conclude the obesity from the high value of weight/height
when it have a short legs, or underweight from the low value
of weight to height when it have a long legs (Jelliffe & Jelliffe,
1979).

This new QUAC stick used the uper arm length that
proved empirically related to height. The upper arm length is a
part of the upper limb which the proportion of the upper
extremity length is relatively stabel from birth to adulthood on
a person's height about 10% (Sinclair, 1986). Similarly, the
length of the trunk relatively constant from birth to adulthood
in proportion to height. This indicates that the new indicator
developed using the upper arm length is relatively stable to
describe the nutritional status (an overview of linear growth).

Although there were differences in the proportion of
length of vertebral or length of lower extremity to height in the
various races in the world. But for Indonesian people, the
proportion or composition of the vertebra or lower extremities
were relatively similar among ethnic groups in Indonesia. It is
expected result of this study can be applied as a new
alternative indicator on WRA nutritional status in Indonesia
and so to the ethnic that have same body proportions and
composition namely the Malays or not Malays ethnic but have
similar body composition.

On the other hand, BMI is a complex measure, but it is
not sensitive to body composition. The short mothers can not
be captured by BMI, especially when having a proportional
weight to her height, so not detected as CED by BMI, when in
fact they have a chronic nutritional problems (CED). However
the new QUAC stick can precisely identify it. The role of the
upper arm length is more visible in identifying CED on short
mother, because the upper arm length is relatively independent
to height (Kalsum et al, 2014).

The new alternative QUAC stick have better validity than
MUAC and no need an additional measurement but only
utilizing the upper arm length data measured when measuring
MUAC. This study found that the validity of MUAC <23.5
was a good screening tool, but the Sensitivity is higher than
the Spesificity, so it caused a higher number of false positive
cases. It pattern is similar to study found by Ariyani, Achadi &
Irawati (2012) in Indonesia and Khadivzadeh (2002) in Iran.
This study also showed the differences of prevalence of CED
by BMI with prevalence of CED by a new indicator

(MUAC/PLA), due to different validity (Sn and Sp value) of
each of these indicators. The apparent prevalence will be
different from the true prevalence (in population) when the
test is not perfect (Gerstman, 2003). It is also due to the
limitations of BMI in detecting CED in the short mother, so
prevalence of CED by BMI is much smaller. Short mother
who have proportional weight to height detected by BMI as
not CED. Therefore this new indicator precisely illustrates the
CED problem actually exists in the population. This will have
an impact on CED prevention programs.

The final model of the risk factors of CED using a new
alternative QUAC-stick found that using hormonal
contraception was a dominant factor, but protective. Similar
results were found by previous studies (Nurdiati, 1998;
Sumarno, 2005; Winkvist, 2000). Hormonal contraceptives
may affect to the WRA hormonal respons which occur to body
water retention that lead to increased fat in WRA (so it
increasing weight) (Sriwahyuni & Wahyuni, 2012). The
hormonal contraception users need to maintain nutritional
status by applying a balance nutritional diet and exercise
regularly.

While infectious diseases as a significant risk factor.
These results are similar to those found by some studies
(Sumarno, 2005; Ali & Lindstrom, 2005; Subramanian &
Smith, 2006). Infectious diseases caused food intake disorder
due to impaired absorption, increased catabolism and disposal
of nutrients resulting in decreased nutritional status (Ehiri,
2009).

Factors that increase the risk of CED on WRA were age
<20 years, which is similar to that found by Villamor (2006)
and Subramanian, Kawachi & Smith (2007). Women aged
<20 years were more concerned to their body image and diet
due to have a slim body or thin (Almatsier, Soetardjo &
Soekarti, 2011). Other factors that increase the risk of CED
was a lot more parity, these results similar to the study of
Villamor (2006) which found that parity >= 5 children
increase the risk of CED on WRA. The more often birth will
reduce the nutritional status of women, required spacing
pregnancies and an increasing the age of first marriage for
maintaining the women health (Achadi, 2012).

This study also found that moderate physical activity
increase the risk of CED on WRA, it similar to Sari & Irawan
study (2009). Food intake should be balanced with appropriate
caloric based on her physical activity. CED prevention and
control by increasing variety of food and reduce the workload
on women (Achadi, 2012).

Not married women increase the risk of CED on WRA,
this is similar to that found by Villamor (2006) and Harahap
(2002). Unmarried women tend still young so it is more
concerned to her body image and have a bad habit of food
consumption which resulted in declining nutritional status.

This study also found that lower socioeconomic may
increase the risk of CED on WRA. These findings similar with
studies in India and Indonesia (Nurdiati, 1998; Sumarno,
2005; Ali & Lindstrom, 2005; Ehiri 2009; Villamor, 2006).
Poverty is a major factor for malnutrition (Caulfield, Richard
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& Rivera, 2006). The high economic family more able to
provide diverse food and meet the nutritional needs than low
socioeconomic family (Almatsier, Soetardjo & Soekarti,
2012). High socioeconomic with higher education have
healthier eating patterns. Purchasing ability is an important
factor in the selection of food (Gibney et al, 2008).

Preventing CED, attempt to communication, information
and education for women who play an important role for the
children health, families and themselves with balanced
nutritional diet and a healthy lifestyle. Also, empowerment of
women to contribute improving the family economy through
utilization of her home yard. The main efforts is role of
government in providing small capital for developing family’s
income, in addition applying CED screening on risky WRA,
extended the scope to health workers and efforts to assess the
nutritional status independently by using this new indicator
periodically and continuously.

Finally, Validity of the new QUAC stick (MUAC/UAL
< 4.25 better than the validity of MUAC in detecting the risk
of CED on WRA with BMI <18.5 as a gold standard.
Revalidation studies required before the new QUAC stick
(named UMMI index) will applied widely in the community
with some advanced studies in several different places or
applying to the another race, using the gold standard BIA,
calculate the cost effectiveness of the program and implement
countermeasures of CED at different target groups can also be
developed to detect the risk of obesity in WRA.
CED is also necessary reduction efforts through
communication, information and education to the public and
proper handling by adopting a healthy lifestyle and balanced
nutrition diet. Reach the adolescent girls through schools, as
well as using the social media such as facebook and twitter to
inform about healthy and balanced eating pattern, monitoring
CED independently, application of a clean and healthy
lifestyle and prevention of CED effective manner.
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Abstract—Rice organic is a product that recommended
maintaining health, so it's demand tend to increase. As the
demand is increasing, higher price is expected to be obtained.
The purpose of this study was to analyze the influence of the
factors affecting the farmers’ income of organic rice farming.
Survey methods was use in this research. As many as 75 members
of Handayani Group Farmer was selected as sample. The data
was analyzed by regression. The resulted showed that the farmer’
income was affected by land planting area, and labor,
significantly. Therefore  seed, organic fertilizer and pesticides not
affected significantly.
Keywords—Organic rice, farmers' income

I. INTRODUCTION

The increase in the population of Indonesia has raised the
concern of future food shortages. Rising levels of education
and welfare of the community there is also an increase in per
capita consumption which would result in Indonesia require
additional food supply to offset population growth rate is still
quite high. Development of food crops sector is one of the key
strategies in promoting economic growth in the future. In
addition to acting as the major source of foreign exchange,
food is also a source of life for the majority of the Indonesian
population. Approximately 90% of Indonesian people use rice
from the rice plants as a staple food daily. One of the strategies
undertaken in an effort to spur increased production and
productivity of rice farming is to integrate between sectors and
regions in the development of agriculture (Ministry of
Agriculture, 2013).

Concern on stabilization of food self-sufficiency will be
the basis for determining the policies regarding the allocation
of use of production factors cause to create great agricultural
inseparable from the use of factors of production, in
agriculture, the use of factors of production and
implementation of technology plays an important role, less
precisely the role of technology will result in lower production
and the high cost of farming. To set the technology or
production factors optimally keep in mind the factors of
production which should be increased or decreased. In
farming, the resulting product will be good if the factors of
production that is utilized secaar efficient means unit
generated output greater than the input units used in other
words the rewards (reception) is greater than the costs incurred
thus increased revenue (Benu, 2002),

Natural organic farming difficult  to avoid a decrease in
productivity, but it takes a considerable time as a period of
transition. The transition period was the period required in the

process of improvement of the physical, chemical and
biological soil gradually ampai stable state where the
availability of nutrients that can be used effectively by the
plant in sufficient quantity. The transition period was one of
the important things that should be known and understood in
the process of converting from conventional farming to
organic farming. According to some research reports stating
that during the transition period of production was lower than
conventional farming, (Neera et al., 1999; Padel, 2001)

Focus of the world community to the problems of
agriculture and the global environment a few years be
increased. The concern continued to implement our best
efforts to produce food without causing damage to the
resources of land, water and air. One of great effort  to
develope of environmentally friendly organic farming and
producing food that is healthy (free of drugs and chemicals
lethal) was organic farming. Actually, organic farming had
become local wisdom in Indonesia. However, organic farming
technology becoming obsolete by farmers when intensification
technology that relies on agrochemical ingredients applied in
agriculture in the era of green revolution. After emerging issue
of the environmental impact of the use of chemicals in
agriculture, organic farming technology environmentally
friendly and produce healthy food began to be considered
again (Sutanto, 2002).

According to Las, et al. (2006), there are two general
understanding of organic farming that both are equally
important and should be developed. First, organic farming
"absolute" (FOA) as an agricultural system that did not use
synthetic chemical inputs (inorganic), using only natural
materials such as organic materials or organic fertilizer. The
main target is to produce products and the environment (soil
and water) were clean and healthy. This system is more
priority to the value of nutrition, health, and economy
products, which consumers are certain circles (exclusive), and
less emphasis on productivity. Secondly, organic farming
"rational" (POR) or semi-organic farming as an agricultural
system that uses organic materials as one input and the soil
serves as a supplement synthetic chemical fertilizers
(inorganic). Pesticides and herbicides are used selectively and
limited, or the use of biopesticides. The main runway is a
modern agricultural system 2 (Good Agricultural Practices,
GAP) that promotes productivity, efficiency of production
systems, security, and preservation of natural resources and
the environment.

Handayani farmer groups BTS District of Ulu Musi Rawas
was the only group of farmers in the village Sumber Makmur
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which implemented organic farming systems, by the year
2009.  PT. Medco Energi through community development
community (CSR) offered to farmers' groups Handayani
guidance on efforts to develop a system of environmentally
friendly agriculture, PT Medco provides assistance for
facilities to create of agricultural waste and other organic
waste to organic fertilizers and pesticides and the development
of biological agents premises to be used in rice farming. Based
on the description above, researchers are searching for
Analysis of Factors Affecting Organic Rice Production In
District BTS Ulu Musi Rawas Regency.

II. METHOD

This research has been conducted in the Handayani Farmer
Group, sub district BTS Ulu, Musi Rawas regency, South
Sumatra Province.  A survey method had was applied in this
research. As many as 75 household which  applied organic
farming  were selected by using purposive.  Data collection
were done  by using a questionnaire to investigate the
respondents.

Data were analyzed by using Cobb – Douglas model.
Furterhmor, to analyzed the factors affecting farmer income
were applied by using F-test and t-test. Cobb – Douglas model
were formulated as folow:

Y = a X1
b1X2

b2X3
b3X4

b4 X5
b5e

Where: Y= Income
a= Constanta
b= Regresion Cooficient
X1= Land area (ha)
X2= Labor (HOK/man power day)
X3= Seed (Kg)
X4= OrganikPesticide(l)
X5= OrganicFertilizer(l)

Data was analysed using the t-test to test the effect of
independent variables on the dependent variable partially and
resumes with F-test to test the truth of the regression
coefficients simultaneously.

III. RESULT AND DISCUSSION

The identity of the farmer respondents included age,
farming experience and the number of dependents, where the
respondent's age range 33-60 years, rice farming experience an
average of 6 years, the number of family dependents average
of 4 people and the average education level of respondents
was junior high school graduation. The seeds used by farmers
in organic rice farming are Cigeulis seed varieties with seed
needs as much as 4 kg per hectare, labor activities include land
management, organic fertilizer, seedlings, planting, weeding,
integrated pest management and harvest and post-harvest.

The production costs consists of fixed costs and variable
costs. The result showed that the average cost of organic rice
farming was Rp. 13,518,512per year, with an average return

and profit was Rp. 51,358,400and revenue of Rp.
37,839,888respectively.

Table 1 present the analysis the factors affected farmers'
income. Its table revealed that land area and and labor
influenced the farmers’ income significantly.  whereas seed,
organic pesticide and organic fertilizer were nont significantly.

Table 1. Rregresion Analyzed factor affecting farmers’ income
Sources of variation coefficients t F Sig.
1. Constanta - 22.213 0.000
2. Land Area 1.065 19.922 0.000
3. Labor -0.096 -2.140 0.036
4. Seed -0.009 -0.321 0.749
5. Organic Pestice 0.020 0.610 0.544
6. Organic Fertilizer 0.000 -0.009 0.993

Variable Land (X1) has a coefficient of 0.000 with a
significance level of 0.000 less than 0.05, meaning that the
variable land area has a positive and significant impact on the
income of farmers statistically means that the land area
affected the production.Variable Labor (X2) has a coefficient
of -0.096 with 0.036 significance level of less than 0.05,
meaning that the variable workforce has a negative effect and
is statistically significant on the income of farmers. If the
amount of labor usage by 10% plus it will increase production
by 9.6 percent.Variable Seed (X3) has a coefficient of -0.009
with a significance level of 0.749 greater than 0.05, meaning
that the variable seeds have a negative impactand not
statistically significant on the income of farmers. If the use of
seeds plus 10%, the production will decline by 0.9 percent.
Variable Organic Pesticides (X4) has a coefficient of 0.020
with a significance level of 0,544 is greater than 0.05, meaning
that the variable organic pesticides have a positive effect and
are not statistically significant on the income of farmers.
Where the use of organic pesticides plus 10%, the production
will decrease by 2 percent.Variable Organic Fertilizer (X5)
has a coefficient of 0.000 with a significance level of 0.993
greater than 0.05, meaning that the variable organic fertilizer
has a positive influence but not statistically significant on the
income of farmers.

Furthermore, the t test was used to test the effect of
independent variables on the dependent variable partially.
Tests in this study using a significance level of 5% partial test
results by using the t test following which the land area for the
variable has a value of 19.922 t count bigger than t-table or a
probability value of 0.000 less than 0.05, with thus land area
significantly influence farmers' income. This means that the
land area necessary to have intensive attention because with
the addition of land can increase revenues of farmers. For
variable work force has a value of -2.140 t-test is greater than
t-tablemeaning that workers have a significant effect. For seed
variable has a value of -0.321 t-test is smaller than t-table with
such seed not significantly affect farmers acceptance, it means
that the seed is getting much or little to no effect on the
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income of farmers. For organic pesticides variable has a value
of t - count equal to 0.610 greater than 0.05, thus organic
pesticides not significantly affect farmers acceptance. For
organic fertilizers variable has a value of t - count equal to -
0.009 smaller than t-table thus fertilizer costs do not
significantly affect farmers acceptance.

F- test showed that, the farmers' income were affected by
land area, seed, labor, organic pesticide, and organic fertilizer.
The statistic analysis  that the coefficient of determination
(R2) was  0.977.  its was mean that only 97,7 percent can be
able to explained by  model,  the rest 2,3 %  was factor that
outside the model.

IV. CONCLUSION

Factors affecting the organic rice production is land, seed,
labor, organic fertilizers and organic pesticides and of those
factors only land and labor is a significant effect. The farmer’
income was affected by land planting area, labor, and organic
fertilizer significantly. Therefore seed and pesticides not
affected significantly.To increase the income of farmers of
organic rice hence the need for extensification and use of
appropriate means of production so as to improve production.
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Abstract— The aim of this research were to: (1) analyze the
comparative of  farmers income in various patterns of farming in
paddy field, and (2)  calculate the revenue-costs ratio to analize
the finansial and environmental feasibility.  Survey methode was
used in this research.  As many as 36 of 231 household that
representative of four farming pattern were selected by using
proportionate stratified random sampling.  Data were analyzed
using correlation models (F test and t test) and mathematical
models.  The result of study showed that there was  difference
significant  between the income of farmers on four farming
pattern simultaneously.  However, through partial analysis, only
the pattern of rice monocultures  and fish monocultures was
difference significanly. The average of revenue showed that the
pattern of paddy monocultures, fish monocultures, rice-fish
rotation, rice-fish integration was Rp. 11,355,862/ha, Rp.
130,500,000/ha, Rp. 22.500.000/ha, and 165.800.000/ha
respectively,  whereas the average of cost was Rp. 6,359,230/ha,
Rp. 110,005,958/ha, Rp. 11,648,667/ha, and Rp. 120,395,639
respectively.  It meant that revenue-cost ratio was 1,70; 1,19;
1,92; and 1,38 respectively.  Furthermore, base on the statistical
test and mathematical calculation, and involving environmental
preservation and economic benefit, the study recomend applying
rice-fish rotation pattern.
Keywords—comparative study, farmers’ income, pattern of
farming, Paddy Field

I. INTRODUCTION

By the development of irrigation infrastructure and
technology, farmers were able to diversify their rice fields by
cultivating vegetables and raising fish. However, land use
diversification is needed to be further investigated (Jahro and
Fujimoto, 2007). The concept of  farming pattern in paddy
field, like intercropping, and crop rotation, both food crop or
fish had already applied by farmers in Indonesia, but its
application is still traditionally, without taking into account
benefit, both financially and in the context of environmental
preservation.  Even in Musi Rawas Regency, irrigated land was
applied cultivating jetted pond, thereby causes water shortage
in paddy field, water wasteful and reducing the  paddy planting
area.  It meant that this pattern could threaten food security,
especially rice self-sufficiency, and environmental
sustainability.

Wirosoedarmo and Apriadi (2014) revealed that average
revenue of planting pattern - Paddy-Bera padi and paddy-
paddy-palawija was Rp.1.495.000/a/year and Rp.
7.730.750/ha/year respectively McClelland and Malcolm
(2009) indicated that  the cropping systems had similar
contributions in the profit, but integrated system  had reduced
risk. Sing, Kundu, and Bandyopadhiyay (2010) argued that the
comprehensive improvement water use efficiency in the
agriculture were to raise ratio: (1) soil-stored water

contend/water received through rainfall or irrigation; (2) water
consumption/soil storage of water; (3) transpiration/water
consumption; (4) biomass yield/transpiration; and (5) economic
benefit/biomass yield.  The resulted of his research showed that
the mixed cropping field of corn grasses were much higher
than those in the field where only corn or grass was
grown.Futhermore, crop diversification in paddy field,reducing
water use in rice cultivation,  improved planting patterns, and
multi-uses of water in agriculture by combining different farm
enterprises like cropping, fishery and dairy. We have also
discussed on the need of favorable public policies to create
conducive socio-economic environments for enhancing water
use efficiency in the agriculture sector. Suntoro, Mujiyo, and
Syamsiyah (2013) reveal that the average value of the global
warming potential of paddy cultivation was 3117.64 eq. CO2 /
kg soil. The average value will potentially increase global
warming 19.23%. Furthermore, monoculture rice will
contribute to global warming, in addition to monoculture
throughout the growing season, beside  it was decreasing the
risk of pests and diseases.  The resul of the study Sya’diyah,
suharto, and Rachadi (2014)  predicted  that operating pattern
of the floodgates, allowing farmers to diversify their rice fields
by cultivating vegetables and raising fish, so the farmers the
opportunity to take advantage and the the water used more
optimal. Nasir, Zahri, Mulyana and Yunita (2015) showed that
the difference in the income of farmers in swampy areas
depend on cropping patterns, and cropping patternsdepend on
typologies of swamp land.Mwangi and yu (2015) showed that
in Cambodia, diversified farmers tend to grow more fruits,
vegetables, and roots/tubers, while in  Myanmar’s farm
households grow mainly rice and pulses, with diversified
farmers focusing on pulses, oil crops, and other cereals in place
of rice that  caused faster growth of fruits and vegetables
relatively, which in turn increase in  farmers household income

The planting pattern application is intended to earn
economic benefit, environment and sustainable farming.
Therefore, four of the farming pattern in Musi Rawas Regency
- paddy monocultures , fish monocultures, rice-fish rotation,
rice-fish integration need to be evaluated

II. METHOD

This research has been conducted in the sub district
Tugumulyo, Musi Rawas regency, South Sumatra Province.
A survey method had was applied in this research. As many as
36 of 331 household which  applied four farming pattern were
selected by using proportionate stratified random sampling
(Tabel 1).  Data collection were done in August 2015 by using
a questionnaire to investigate the respondents.

Table 1. Number of Sample Base On Region AreaStratified
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Farming Pattern Population Sample
1. Paddy Monocultures 191 29
2. Fish Monocultures 12 2
3. Rice-Fish Rotation 10 2
4. Rice-Fish Integration 18 3

III. DATA ANALYSIS

Data were analyzed using correlation models (F test and t
test) and mathematical models.

Correlation analysis was performed by using SPSS for
Window program.  Furthermore, mathematical models was
formulated as follows:

 TC = VC + FC

 R = Q x P

 Π = R – TC

 R/C Ratio = R/C

Where:

TC = Total Coost
VC = Varianle Cost
FC = Fixt ost
R  = Return
Q = Kuantitas Produksi
Π =Profit
C = Cost

IV. RESULT AND DISCUSSION

The average of revenue showed that the pattern of paddy
monocultures, fish monocultures, rice-fish rotation, rice-fish
integration was Rp. 11,355,862/ha, Rp. 130,500,000/ha, Rp.
22.500.000/ha, and 165.800.000/ha respectively,  whereas the
average of cost was Rp. 6,359,230/ha, Rp. 110,005,958/ha, Rp.
11,648,667/ha, and Rp. 120,395,639 respectively.  It meant that
revenue-cost ratio was 1,70; 1,19; 1,92; and 1,38 respectively
(Tabel 1).

The highest return of farming pattern was fish monoculture
(Rp. 20,494,042), but in terms of cost-revenue ratio, the highest
was rice-fish rotation (1.92).  The essence of these findings,
although the pattern of farming provide the highest revenues or
income, but resulting in high production costs, means the
capital required was relatively high (capital intensive).  Orazem
and Doll (1984) explains that the capital intensive firm would
be had high risk.  Suntoro, Mujiyo, and Syamsiyah (2013)
reveal that the average value of the global warming potential of
paddy cultivation was 3117.64 eq. CO2 / kg soil. The average
value will potentially increase global warming 19.23%.
Furthermore, monoculture rice will contribute to global
warming, in addition to monoculture throughout the growing
season, beside  it was increase the risk of pests and diseases.

Table 2. Farming Analysis Per Year Based on Farming Pattern
in Paddy Field

Item Farming Pattern1)

PM FM RFR RIF
1. Number of 29 2 2 3

Sample
2. Average of

Production 6,359,230 110,005,958 11,648,667 120,395,639

3. Average of
Return 11,355,862 130,500,000 22,500,000 165,800,000

4. Average of
income 4,996,632 20,494,042 10,851,333 45,404,361

5. R/C Ratio 1,70 1,19 1,92 1,38
1) Padi Monocultures (PM); Fish Monocultures (FM); Rice-Fish Rotation

(RFR); and Rice Integration Farming (RIF)

Table 3, presents the simultaneous test (F-test).  Its result
showed that each farming pattern was different significantly,
but in the partially test (Table 3), only paddy monoculture -
fish monoculture was different significantly (α = 0,00).

Table 3.  F-test of the Four Farming Pattern in Paddy Field1)

sources of variance DF SS MS F Sig.
1. Farming Pattern 3 4.70 1.57 38.76 0.00
2. Error 32 1.30 4.06

Total 35 6.00
1) Degrees of Freedom (DF), Sum of Squares (SS), Mean Squares(MS), Sig.
(Significance)

The income of farmers with rice-fish farming pattern
rotation and rice-fish integration showed no significant
difference, and likewise if both compared to paddy
monoculture and fish monoculture pattern. The essence of this
finding in addressing conflicts of interest maintain rice self-
sufficiency or increase farmers' income can be done by setting
the efforts to increase the supply of rice and fish sustained by
not leaving preservation aspect of nature. Logically, like it  has
been described above that the fish rice rotation patterns,
economically profitable, environmentally asfect in terms of
reducing the potential for global warming, and reduce the risk
of pest and diseases.

Furthermore, base on the statistical test and mathematical
calculation, and involving environmental preservation and
economic benefit, the study recomend applying rice-fish
rotation pattern.

Table 4.  t-test Four of the Farming Pattern in Paddy Field

Variable t-test Significance
1. PM – FI -49234.30 0.00
3. PM – RIF -4.31 0,15
4. PM – RFR -4.23 0,05
5. FI – RFR 4.23 0.13
6. FI – RIF -1.31 0.40
7. RFR – RIF -2.13 0.27

V. CONCLUSION

The average of revenue showed that the pattern of paddy
monocultures, fish monocultures, rice-fish rotation, rice-fish
integration was Rp. 11,355,862/ha, Rp. 130,500,000/ha, Rp.
22.500.000/ha, and 165.800.000/ha respectively,  whereas the
average of cost was Rp. 6,359,230/ha, Rp. 110,005,958/ha,
Rp. 11,648,667/ha, and Rp. 120,395,639 respectively.  It
meant that revenue-cost ratio was 1,70; 1,19; 1,92; and 1,38
respectively.
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Simultaneously, four paddy farming patterns showed a
significant difference. However, in partially test, only paddy
monoculture and fish monoculture, were significantly
different.

The income of farmers with rice-fish farming pattern
rotation and rice-fish integration showed no significant
difference, and likewise if both compared to paddy
monoculture and fish monoculture pattern.

Furthermore, base on the statistical test and mathematical
calculation, and involving environmental preservation and
economic benefit, the study recomend applying rice-fish
rotation pattern.
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Abstract- Sustainable agribusiness cluster is an integration of
agribusiness cluster with ecological agriculture to achieve a
sustainable competitive advantage. Agribusiness cluster
emphasis the aspect of geographic concentration and
stakeholders networking. Meanwhile, the ecological
agriculture emphasizes on the sustainability of internal
resources than external resources. The purpose of this study is
to understanding the dynamics and complexity in the
development of sustainable agribusiness cluster that integrates
plants and animals.The case study method is used to fully
comprehend the development of agribusiness cluster in Japara
village, Japar Sub-district, Kuningan District-West
Java.System thinking approach is used to identify the causality
of various factors on the development of sustainable
agribusiness cluster. The agribusiness cluster is the
collaboration between UniversitasPadjadjaranwith Central
Bank of Indonesia Representative office in Cirebon District,
Local Government in Kuningan District, and
UniversitasKuningan. The integration of plants and animals
that occur causing the different dynamics and complexity of
the development of agribusiness cluster based-one
commodity.The complexity of the feedback that occurs in the
development of agribusiness cluster led to the accumulation of
profit economic, social, and environmentally. These advantages
along with geographical concentration and stakeholders
support is a key success factor in the development of
sustainable agribusiness cluster.
Keyword: sustainable, agribusiness cluster, system thinking,
stakeholders

I. INTRODUCTION

Development of agribusiness today is not only required
to generate a competitive advantage which emphasizes the
aspects of efficiency and profit, but instead must consider
the sustainability of social and environmental aspects.
Agribusiness with conventional system approach is seen to
have a negative impact on the social and environmental
(Magdoff, 2007).

Sustainable agribusiness cluster as the integration of the
development of agribusiness cluster approach with
ecological agriculture become new options to achieve a
sustainable competitive advantage. Agribusiness cluster
emphasize the aspects of geographical and networks of
stakeholders in an agribusiness supply chain(Porter, 2000;
Toma, 2009; Geldes et a;. 2015) and deemed able to
overcome the weakness of the small and medium business
in rural areas to respond the competition and globalization
(Matopoulos, Vlachopoulou, and Manthou, 2005).While the
ecological agriculture emphasis on the sustainable use of

internal resources (such as ecological, economics, and
social)rather than the use of external resources (Shi and Gill,
2005) .

The ecological agriculture emphasizes the sustainable
use of internal resources (such as ecological, economical,
and social) rather than the use of external resource (Shi and
Gill, 2005). Agricultural ecology has three goals, there are;
protect and preserve natural resources and the environment,
coordinate the agro-ecosystems relations with needs and
characteristics of the socio-economic environment, and
facilitate recycling of agricultural resources to reduce
environmental impact and reduce production costs (Luo and
Han, 1990). According to Jiang and Shu (1996), ecological
agriculture is an integrated agricultural production system of
the agriculture, livestock, fisheries, forestry, and agro-
industry and emphasizes the coordination of the relationship
between agriculture and the environment, biodiversity,
agriculture technology, the economic result, and ecological
integrity.

Therefore the development of sustainable agribusiness
cluster can be the integration between agriculture, livestock,
fisheries, forestry, and agro-industries in a geographic
concentration of networks involving relevant stakeholders.
The integration will shape the dynamics and complexity that
is different than the agribusiness cluster based on
commodity.

In this article, a case study of the development of
sustainable agribusiness cluster in KuninganDistrict
elaborated to describe how do the dynamics and
complexities that occur in the development of the
integration plants and animals within a geographic
concentration conducted with the multi stakeholders
support. System thinking approach is applied to gain a depth
understanding of the causality formed on the development
of sustainable agribusiness cluster.

II. METHOD

This research applies case study method to obtain in
depth understanding of  the development of sustainable
agribusiness cluster in Japara village, Japara sub-district,
Kuningan District-West Java. To fully comprehend of the
dynamics and complexity of the development of
agribusiness cluster applied system thinking approach in
qualitative system dynamics. The quantitative part in the
form of a causal loop diagram which will provide a high-
level to understanding of the structure feedback
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(Wolstenholme, 1999). System dynamics separately has
been used to understand the agribusiness cluster (Prime, et
al, 2015; Li, Dong, Li, 2015). In this article, charting
feedback will be aided by the use of Vensim DSS Software.
With the software, it will be known the cause of the
feedback that occurs in the model structured.

III. RESULT AND DISCUSSION

The development of sustainable agribusiness cluster in
Kuningan District-West Java, precisely in Japara Village,
since 2015. The development of the cluster is a
collaboration between UniversitasPadjadjaran with Central
Bank of Indonesia representative office in Cirebon District,
local government in Kuningan District, Universitas
Kuningan, and Gemah Ripah II farmers group.

In the agribusiness cluster implemented the integrated
farming system of agriculture, fisheries, and livestock.
Commodities were developed include rice, tilapia, and
nilem fish, cattle and Padjadjaran sheep. Integration of all
these commodities forms of the system thinking structured
model of the sustainable agribusiness cluster (Figure 1).

In the system thinking structured model below, there is
a visible feedback between inputs and output of the
commodities to other commodities. Cattle business
generates manure is used as organic fertilizer for use on rice
cultivation, and used as biogas converted into electrical
energy to drive the aerator in the fish fingerlings pond. The
input-output linkages generate environmental benefits such
as soil fertility and carrying capital of the fisheries
environmental.

Figure 1. System Thinking on Sustainable Agribusiness Cluster Development

In addition, the input-output linkages also reduce
production costs so that will increase the economic benefits
of the efforts. Further economic benefits of every effort will
accumulate and be allocated to the development of the
capacity of existing business and or new business.
Therefore, there is a growth of the agribusiness cluster.

The development of sustainable agribusiness cluster
attracted the attention of multi-stakeholders, such as local

university, banks, local governments, farmers group,
businesses, and other communities. They are collaborating
by sharing the roles and resources to support the enterprises
developed. The mean of support is field assistance,
demonstrating plots, and visit study to improve the farming
capacity of the farmer’s community.
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Figure 2. Positive Feedback on Integration of Crop – Livestock Business

In the system thinking structured model of the
development of sustainable agribusiness cluster there are a
lot of feedback between the various components, both
positive and negative feedback. Figure 2 show a positive
feedback formed by the interaction of the development of
cattle with plant cultivation, in this case is rice. In a certain
period, the development of cattle business will increase the
number of cattle population. More cattle so more the
manure produced.

Furthermore, the manure will be further processed into
organic fertilizer to be used for rice cultivation. Interaction
of manure output into the input of organic fertilizer will
reduce the use of chemical fertilizers that will lower the cost
of rice cultivation. The cost decrease would provide added-
value for farmers through increased the allocation the
development of cattle business.

Different feedback (negative feedback) occurs in the
interaction of various components contained in the business
integration of fish fingerlings and cattle business (figure 3).
The development of cattle business will increase the amount
of cattle manure so that wasted will increase as well.
Furthermore, the manure is processed into biogas that will
be converted to drive the aerator in the fish fingerlings pond.
Therefore, the availability of oxygen in the pond will
increase. This indicates that the carrying capacity of the

environment for fish fingerlings production increased as
well.

This condition will increase the business capacity and
production cost of fish fingerlings. The increase in
production costs will reduce profit of fish business.
However, these advantages still contribute to overall
economic gains. Furthermore, the accumulation of
economic benefits will be allocated for business
development, including for cattle business. The interaction
of these components results in the limited growth or
equilibrium of agribusiness cluster.

Figure 2 and 3 are two of the many feedback form in
the system thinking structured model of sustainable
agribusiness cluster development. The results of the analysis
of the cause tree of the structured model on software
Vensim DSS indicate several key success of sustainable
agribusiness cluster development (Figure 4). The key
success factors include 1) the economic advantages resulting
from the profitability business of cattle business, plant
cultivation, and fish fingerlings. 2) environmental
advantages that come from the soil fertility and the
availability of oxygen in the pond;  3) the geographical
concentration caused by proximity of the three farms were
performed; 4) the social benefit due to the participation of
farmers, and 5) the support of the stakeholders resulting
willingness of stakeholders to participate.
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Figure 3. Negative Feedback on Integration of  Fish – Livestock Business

Figure 4. Key Success Factor of Sustainable Agribusiness Cluster Development

IV. CONCLUSION

The system thinking structured model developed has
been explicitly demonstrated causal relationship of the
various components of sustainable agribusiness cluster
development. Each component on sustainable agribusiness
cluster has continuous mutual feedback. Closed interaction
between the input-output among commodity are able to
generate economic advantage and environment.So that
farmers can develop the capacity of existing or new
business.

Support networks of stakeholders are able to create
social benefits in the form of participation of farmers.
Farmers can grow the network through social relationships
are intertwined with multi-stakeholders. Economic benefits,
environmental advantages, and social benefits
simultaneously with a geographic concentration and key
success factor is the support to develop sustainable

agribusiness cluster. Stakeholders are collaborating by
sharing the roles and resources to support the enterprises
developed.

Development of sustainable agribusiness cluster should
be performed on synergy and integrated participants. The
development of quantitative structural model undertakes to
ascertain the point of a lever or feedback dominated in the
development of sustainable agribusiness cluster. It should be
the development of structured model to identify and
eliminate the inhibiting factors in the development of
sustainable agribusiness cluster. It is also necessary
understanding of the environmental conditions such as the
economic advantages, environmental advantages, the
geographical concentration the social benefit, and the
support of the stakeholders.
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Abstract—This research aim to describe environmental
sustainability aspect in local regulation Perda No. 8 Tahun 2016
that concerning to recognize and protect customary law
communities of marga Serampas.This research methods use
qualitative methods with document studies. The analysis of this
research is a content analysis toward local regulation Perda No.
8 Tahun 2016 to the article that contain of the principle
sustainability and environmental sustainability. The result of
this research describe that environmental sustainability aspect
in local regulation Perda No. 8 Tahun 2016, consisting of the
principle to physical environment : land and forest, the
authorizing and utilizing towards land and forest, the principle
traditional knowledge tanah ajun, tanah arah to maintenance
the land and forest, the principle of property rights toward
common property and private property, the principle of
indigenous community entitlement towards land and forest as
the resources of their livelihood, the entitlement principle to
manage, organize, distribution, and the benefit recipient
grounded on the equilibrium and equity principle toward
physical environment, therefore the principle to ecosystem and
for recovery.This principle environmental sustainability aspect
think over toward consensuss mechanism for the participation
of marga Serampas community in their development goal for
sustainability development as the basic of environmental
sustainability pillar that connected with other pillar like
economic sustainability, and social sustainability.
Keywords; Environmental Sustainability, Local Regulation, Perda
No. 8 Tahun 2016, Marga Serampas, Customary Law.

I. INTRODUCTION

Marga Serampas is an indigenous community in Merangin
regency, Jambi Province.They live in Merangin highland
area’s.There are five rural communities directed under the
unity of marga Serampas ; Renah Alay, Tanjung Kasri, Renah
Kemumu, Lubuk Mentilin and Rantau Kermas.

In according to Prof. Dominik Bonatz from Freie
Universitat Berlin, and some researcher whose undertake an
archaeology excavation around Renah Kemumu, the villages
in Serampas have been occupied by man for a long time ago.
Serampas man approximated already to live at this location in
between 11th and 13th century. The anchestor of marga
Serampas who most known is Nenek Sigindo Balak (in
Tanjung Kasri) and Nenek Tigo Silo (in Renah Kemumu)[1].

As an indigenous community, marga Serampas habitat
blessed by nature. The environment they live, covered by
resourcesand custom knowledge wealth. The land and forest
are the source of their livelihood. Hereditary, they manage
their land and forest on the basis of the local wisdom
knowledge.Tanah ajum, tanah arah, is a form of local wisdom

knowledge toward pattern distribution of land in marga
Serampas community.

Aim at tanah ajum, tanah arah, land distribution in marga
serampas community  appropriate with their utilizing[2]. This
distribution enclose  to the zone that permitted to expose for
farming and also for settlement.Tanah ajum meansthe zone
land that permitted to expose for settlement. While tanah arah
means the zone land that permitted to expose for farming,
which wet land for paddy rice field and dry land for field.

In Rantau Kermas rural community one of community that
directed under the unity of marga Serampas, indigenous forest
become prime source to supllies the water in to Batang
Langkup river[2].In the begining, this indigenous forest
proposed by Rantau Kermas rural community as wide as 181
acres. Coffee is their main product also cinnamon and etc.
Then, in the early 2015 Merangin regent confirm Rantau
Kermas forestry, in Jangkat district as wide as 130 acres.

In 2016, the gorup of indigenous forestry performer
(KPHA – Kelompok Pengelola Hutan Adat) in Rantau
Kermas rural community achieve as third champion for
Wanna Lestari apreciation 2016 that present by the
environmental and forestry of government ministry[2]. This
achievement proud to raise the spirit for continuosly guard and
preserve to manage indigenous forest for their descendant.

Nevertheless, the forest management pattern that emerged
by the government with the presence of The National Park of
Kerinci Seblat (TNKS – Taman Nasional Kerinci Seblat), also
increase of chopping down around Serampas, make the
community be anxious[3]. Conflict between government and
marga Serampas community afterwards unable to be
avoidable.

The authority to stabilizing and affirming the
implementation of  state forestry area present to the great
official of national park of Kerinci Seblat (BBTNKS – Balai
Besar Taman Nasional Kerinci Seblat) as a unit manager of
TNKS and present to stabilizing official of forest area (BPKH
– Balai Pemantapan Kawasan Hutan) as a unit of technical
organizer government ministry of forestry.

Conflict arise since departmen agriculture of government
ministry in 1982 declare that almost entirely indigenous area
of marga Serampas admitted as TNKS area’[4].
Governmentministry of forestry already undertake diverse
effort for this conflict resolution through enclave and
distribution of zone. Partly of  marga Serampas indigenous
community settlement put out from TNKS area’s, and partly
of field area and road infrastructure put in the traditional
utilizing zone and exeptional. Even though, obviously this
effort unable to reach the conflict resolutian that existed up till
now in an inclusive way.



33

The 1’st International Conference on Green Development – University of Jambi - 2016

Marga Serampas community suggest in their opinion that
TNKS area presence obstruct the community livelihood that
sourced from farming and plantation[3]. Therefore
TanjungKasri rural community and Renah Kemumu rural
community refuse toward the strategy arrengement of
demarcation TNKS area’s.

Have been for a long time, marga Serampas community
face with the uncertainty about their conflict resolution.
Afterwards, government issued law court of constitution
verdict  MK No.35/PUU-X/2012 and the regulation of
government ministry of forestry Number P:62/Menhut-
II/2013concerning to alteration of government ministry of
forestry regulation Number P: 44/Menhut-II/2012concerning
to affirming forest area. This policy become a foundation for
the recognition of indigineous community right according to
the forestry management base on indigenous community.

Local regulation for the recognition of customary law
communities of marga Serampas Perda Nomor. 8 Tahun
2016in Merangin regency that issued at march 15th 2016,
presence to complete the recognition of indigenous
community in their forestry management right. This local
regulation recognize marga Serampas as customary law
communities and also their local wisdom knowledge to
manage the land and forest. The recognition also concurrently
protection for marga Serampas should be implementation
according to the principle such as participation, equity,
transparency, equality, common interest, harmony, and
environtmental sustainability.

This research aim to describe environmental sustainability
aspect as one of principle in Perda No.8 Tahun 2016
asrecognition and protection customary law communitie of
marga Serampas. This description important to determine
environmental sustainability aspect for community
development in according to sustainability developmentthat
render to more better prosperity for marga Serampas.

Found any previous research that concern to marga
Serampas, this research concern to the environmental
sustainability aspect in Perda No. 8 Tahun 2016 that regulate
marga Serampas status in law perspective.

II. METHODS

This research methods use qualitative methods to
describe environmental sustainability aspect in local
regulation of customary law communities of marga Serampas
with document studies. This research analysis is a content
analysis toward Perda No. 8 Tahun 2016. The content to
analysis is article that contain sustainability development, and
principally environmental sustainabilty aspect.Theory and
merely other definition, perspective that concern to
sustainability development, and environmental sustainability
used to analysis the content.

III. RESULT AND DISCUSSION

Sustainability development is a principle at article
18 of local regulation Perda No. 8 Tahun 2016 that concern
to the recognition and protection customary law communities
of marga Serampas, the communityentitlement to decide and

develop them self, the form of development that appropriate
with their necessities and culture grounded on the sustainable
development principle.

According to World Commission on Environment
and Development (1987), in Our Common Future,
sustainable development is development which meets the
needs of the presentwithout compromising the ability of
future generations to meet their own needs.

In the extensive discussion and use of the concept
since then, there has generally been arecognition of three
aspects of sustainable development[5] :

1. Economic : An economically sustainable system
must be able to produce goods andservices on a
continuing basis, to maintain manageable levels of
government andexternal debt, and to avoid extreme
sectoral imbalances which damage agricultural
orindustrial production.

2. Environmental:An environmentally sustainable
system must maintain a stableresource base,
avoiding over-exploitation of renewable resource
systems orenvironmental sink functions, and
depleting non-renewable resources only to the
extentthat investment is made in adequate
substitutes. This includes maintenance
ofbiodiversity, atmospheric stability, and other
ecosystem functions not ordinarily classedas
economic resources.

3. Social:A socially sustainable system must achieve
distributional equity, adequateprovision of social
services including health and education, gender
equity, and politicalaccountability and participation.

In “The Concept of Environmental
Sustainability,”Robert Goodland substantiatesa history
documenting this need, presenting proponents ranging from
Mill and Malthus to Meadows and Brundtland et al., and puts
fortha definition of “environmental sustainabilityas the
maintenance of natural capital” and as aconcept apart from,
but connected to, both social sustainability and economic
sustainability[6].

According to sustainable development definition and the
concept of environmental sustainability above, the aspect of
environmental sustainability in local regulation Perda No. 8
Tahun 2016 concerning to the recognition and protection
customary law communities of marga Serampas, encompass
economic, environmental and social aspect. Then, to analysis
environmental sustainabilit aspect, will be related to
economic and social sustainability aspect, because these
aspect becomes a pillar in sustainability development.

In particular analysis, the environmental sustainabilty
aspect in local regulation Perda No.8 Tahun 2016 concerning
to recognition of customary law communities of marga
Serampas, apparently existed at the principle of recognition
and protection for customary law communities of marga
Serampas, i.e environmental sustainability principle at article
two. Other definition about environmental sustainability
conclusion by John Morelli[6]: as meeting the resource and
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services needs of currentand future generations without
compromising thehealth of the ecosystems that provide them,
and more specifically, as a condition of balance, resilience,
and interconnectedness that allows human societyto satisfy its
needs while neither exceeding thecapacity of its supporting
ecosystems to continueto regenerate the services necessary to
meet thoseneeds nor by our actions diminishing
biologicaldiversity.

Environmental sustainability is "the ability to maintain
things or qualities that arevalued in the physical
environment[7]. The physical environment includes the
natural and biological environments.This is the physical
surrounds to something. For example, the land, waters
andatmosphere, physical resources and the buildings and
roads and other physicalelements go to make up the urban
environment. Rural environments are made up ofthe farms
and living areas of people and the land and waters and
atmosphere andbiological elements (species utilised by
agriculture, pest species, and native species,and ecological
communities both human induced and natural). Natural
environmentsare those where the influence of wild species
(indigenous and naturalised) is dominantor very strong.
Physical resources, of all sorts, including mineral resources,
can beconsidered to be part of the environment[7].

Grounded on Robert Goodland concept, which
environmental sustainabilityas the maintenance of natural
capital”, the environmental sustainability as principle in the
local regulation Perda No. 8 Tahun 2016 ; Forest and land
become a natural capital for marga Serampas.Principally,
forest that become their source of livelihood. So, referred to
article 6, customary law communities of marga Serampas
defined is an unity of community that meet the requirement
of substance, either one still conduct harvesting forest
product in the surounding of forest area for fulfilling the
dairy necessities of life.

Phisically, land determined environmental sustainability
aspect for marga Serampas besides forest. The maintenance
of land as well as forest sustainability. As indigenous
community whose depends on farming, agriculture, and
harvesting forest product activity, marga Serampas unable to
separated form land maintenance for their sustainability life.

So, most important environmental sustainability aspect,
laid on their land maintenance. In the system of authorizing
and utilizing of land, article 11 determine according to tanah
ajum and tanah arah.Tanah ajum and tanah arah, is an
adjustmen according to custom in maintenance and utilizing
including with space allocation and resources wealth also the
culture of customary law communities of marga Serampas.
This land utilizing should pay close attention to ulu aik and
ulu ngarai area as conservation area.

The authorizing and utilizing of lands that exist in the
customary law communities of marga Serampas area’s,
comprised of the common property land which is communal
character and the private property land. The common
property land according to the land  methods arrangement
encompass indigenous forest. While the private property land
according to the land methods arrangement encompass

settlement land, compound, plantation field, and paddy rice
field.

The presence of indigenous forestin marga Serampas
community, arise as principal issue for the sustainability
where threat by government regulation in national parks
management that unresponsive toward indigenous
community of marga Serampas existence. Other threat of
course by chopping down that doing by foreigner surround
marga Serampas habitat. Indigenous forest as renewable
resources system, possess a critical function toward
indigenous community sustainability for the present and the
future generation.

Therefore for the resilienceandinterconnectedness
environmental sustainability aspect that allows human society
in marga Serampascommunity,indigenous forest determine at
article 13, is a common property land in the customary law
communities of marga Serampas area that cannot change the
status of the authorizing and utilizing  appropriate with the
adjustment of tanah ajum and tanah arah also pay close
attention to ulu aik and ulu ngarai area.

Indigenous forest  comprise entirely of the natural
resources and cultural resources which inside existed the
vegetation, wild animal, lake, a water source, and the other of
natural resources wealth. The appointment of indigenous
forest implement through the mechanism of tanah ajun and
tanah arah that pay close attention to ulu aik and ulu ngarai
area that existed in Rantau Kermas rural community, Tanjung
Kasri rural community, Lubuk Mentilin rural community,
Renah Kemumu rural community, Renah Alai rural
community, in the Sungai Tenang district, Merangin
Regency.

Tradition knowledge to maintainance the indigenous
forestis an environmental sustainability principle that purpose
to protect interconnectedness social sustainability, economic
sustainability, and environmental sustainabilit. Therefore the
one of assignment and authority of customary law
communities of marga Serampas toward indigenous area and
indigenous forest area, are to safeguard this area consistent to
the its function as indigenous forest with their local wisdom.

To affirm the phisically, resilience, and
interconnectedness environmental sustainability aspect, the
entitlement of marga Serampas onto land and forest, enclose
entirety of their ecosystem is most principal guidance for
sustainability conduct that braided in three pillars of
sustainability: economics, environmental, and social
perspective.

All peoples have a right to their economic, social,
political and culturaldevelopment and a responsibility to
adopt sustainable patterns of development[8]. Marga
Serampas community wheter a member of community or a
person, have a rights grounded on sustainable patterns of
development.

Therefore, in their status as legal subject and entitlement,
the relationship with their environmental, customary law
communities of marga Serampas to be entitled for organize
the living together between member of marga Serampas
community and their environment. This entitled also
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encompassed manage and distribution resources between
member of customary law communities by notice the
function of equilibrium and ensure the equality for benefit
recipient.

So the principally environmental sustainability aspect
toward marga Serampas community entitlement belong to the
resources in their environment principally physical
environment. Equilibrium and equity are form of economic
and social sustainability principal aspect in the foundation of
maintenance the resources.

Property rights toward the resources as apart of
environment becomes sustainability aspect that protect by
local regulation Perda No. 8 Tahun 2016. Therefore, the
entitlement of customary law communities of marga
Serampas for land, area, and natural resources, according to
article 15 is the entitlement that they own or they occupy as
hereditary, or they obtained through other mechanism.

The entitlement for natural resources comprise all kinds
of well on the surface or contained in the earth. This
entitlement comprise for entitlement to own, utilize, develop,
and to control grounded on the hereditary ownership or other
mechanism. The point of this entitlement regulate according
to custom law and appropriate with  law regulation.

Entitlement onto land possible to communal
characteristic or private characteristic appropriate with
custom law within customary law communities of marga
Serampas. The entitlement to the land that communal
characteristic cannot change to other hand toward other party.
While entitlement onto  the private characteristic merely
possible to change to other hand appropriate with the
requirement and process that decided by custom
law,exeception toward private entitlement that already
conversion become either entitlement onto land that regulate
by law regulation.

Etitlement onto ecosystem, article 19 determine that
customary law communities of marga Serampas entitle onto
healthful ecosystem. For this matter, customary law
communities of marga Serampas entitle to obtain ecosystem
education, access of information, and extensive participation
in the management and ecosystem protection.

Article 20, determine that customary law communities of
marga Serampas entitle onto recovery and ecosystem
protection that to be involved in the ecosystem damaged in
their indigenous area. The recovery of ecosystem damage in
indigenous area implementation by pay close attention to the
suggestion of recovery ecosystem activity that submitted by
customary law communities whose affected the impact
including to consider the procedure of ecosystem recovery
grounded on their local wisdom.

Indigenous community participation become a big deal
to strengthen the sustainable development principle toward
environmental sustainability action. It appear at article 18,
government or local government or the other party shall
implement to the implementation strategy of development
program begin from customary law communities of marga
Serampas discussion. Hereafter, discussion result follow up

with rural development discussion in customary law
communities of marga Serampas area.

The land utilizing with communal characteristic and
private land in the indigenous area customary law
communities of marga Serampas by the other party merely
possible to implementation through consensuss
mechanismgrounded on the law custom.

The principle toward land and forest for authorizing and
utilizing aspect, as well as the entitlement principle where
marga Serampas community for its positioning as legal
subject in local regulation of Perda No. 8 Tahun 2016, wheter
in the property rights, organizing, manage, distribution,
ecosystem, conservation, recovery, information, becomes
support system to sustain marga Serampas community
life.Consensuss becomes and aspect to sustainability
development perspective that support by three pillars :
economic, environmental, and social sustainability.

Grounded on their traditional function, marga Serampas
community in the principle of environmental sustainability
aspect, cannot be separated with their physical environment :
principal toward land and forest, and with the whole of
ecosystem that encompass their live.The sustainability
development, attempts to sustain their renewable resources i.e
land and forest, as well as to sustain the culture as social
aspect in physically environment maintenance. For the
economic sustainability, the property rights toward land and
forest determine equilibrium and equity for community
sustainability at the present generation and the future
generation toward the resources.

IV. CONCLUSSION

Behalf of sustainability development, environmental
sustainability aspect in local regulation Perda No. 8 Tahun
2016 concerning to recognition and protection customary law
community of marga Serampas, becomes a principle to run
the eqilibirum and equity toward marga Serampas.
Consensuss becomes a principle mechanism toward
environmental sustainability development in marga Serampas
community gorunded on this local regulation.

In particulary aspect, environmental sustainability
principle  becomes a solve problem to face the threat toward
marga Serampas ecosystem. Therefore, local regulation
Perda No. 8 Tahun 2018, attempts to describe that
environmental sustainability aspect determine as physical
environment that becomes natural capital for marga Serampas
community.

Land and forest is a natural capital that becomes a source
of livelihood for marga Serampas community. Therefore the
principle of environmental sustainability aspect in Perda No.
8 Tahun 2016 consisting of land maintenance gorunded on
the local wisdom of tanah ajun, tanah arah. Land
maintenance encompass authorizing and utilizing for
common property and private property aspect.

Threats to indigenous forest that becomes an issue
toward environmental sustainability principle in perda No. 8
Tahun 2016, includes conservation  principle to
environmental sustainability aspect towards indigenous forest
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presence that own by marga Serampas community, which
their live depends on harvesting forest product. Indigenous
forest is an aspect of renewable resources that determine as
common property for marga Serampas community
sustainability that cannot changes the status to the other
hands. In associated with indigenous forest, traditional
knowledge to maintenance the forest, merely an aspect
toward environmental sustainability that support the
sustainability of marga Serampas community.

The most principle guidence to environmental
sustainabilityis the entitlement of marga Serampas
community for their rights as member community or a person
toward land and forest, also ecosystem. This entitlement
gorunded on the marga Serampas positioning as legal subject
belong to the resources for their livelihood determine as : to
organize, manage, own by hereditary, distribution, healthyfull
ecosystem, recovery.
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Abstract- Interaction between businesses and stakeholders and
also the integration of plants and animals on sustainable
agribusiness cluster development led to the emergence of
varieties of business risks.  The business risks are identified
and managed to keep sustainability of business in agribusiness
cluster development program. The purposed of this study is to
identify the main risks that occurred in the sustainable
agribusiness cluster development and formulate of risk
management strategy and improve the performance of
sustainable agribusiness cluster. This study uses the case study
method and House of Risk (HoR) to identify the risk of neither
incidents nor causes, and formulate appropriate risk
management strategies in developing sustainable agribusiness
cluster. This study conducted in agribusiness cluster in Japara
Sub-District Kuningan District West Java. The agribusiness
cluster develops conducted by UniversitasPadjadjaran
cooperation with Central Bank of Indonesia representative
office Cirebon Region, Local Government in Kuningan
District, and UniversitasKuningan. House of Risk (Hor) level 1
was performed to identified the incidence and causes of risk
components are common. As for formulating risk management
strategies applied House of Risk (HoR) level 2. The result of
this study showed the differences in the risk event and risk
agent components to any commodity involved in sustainable
agribusiness cluster development. It has different impact on
the risk management strategies for each risk priority.
Keyword: sustainable, agribusiness cluster, risks, house of risk,
strategy

I. INTRODUCTION

Sustainable Agribusiness cluster is an integration of the
conception of agribusiness cluster with ecological
agriculture to achieve sustainable advantage
competitiveness. Agribusiness cluster emphasis on
networking of multiple stakeholders in an agribusiness
supply chain and geographic proximity in actualize of
competitive advantage (Porter, 2000; Toma, 2009; Geldes et
al, 2015; Perdana et al, 2015). Meanwhile, the ecological
agriculture emphasizes the sustainable use of internal
resources (such as ecological, economical, and social) rather
than the use of external resource (Shi and Gill, 2005).

Particularly, ecological agriculture can be integrated
farming system that integrates plants and animals (Li, Dong
and Li, 2012). Integration between animals and plants in
integrated farming system should complement each other
and mutual support. Interconnectedness can be seen from
the use of field as integrated way, accompanied by the
utilization of wasted produced livestock and
crops.Embedding relationship between animals and plants in
integrated farming system is the key factor that could boost
the farmer’s income and sustainable economic
growth(Pasandaran, Djajanegara, Kariyasa dan Kasryno,
2006).

Livestock and crops waste utilization in integrated
farming system may include the use of manure as organic
fertilizer for crops. Utilization of animal waste used as
organic fertilizer can improve soil fertility quality than the
use of synthetic chemical fertilizers. In addition, animal
wasted can also be used to produce biogas and electricity
energy used to drive aerator in the pond. Crops wasted can
be used as livestock feed.Thus the principle of integrated
farming system is conservationbecause they have biological
cycle which all utilized.

Universitas Padjadjaran cooperation with Central Bank
of Indonesia, local government in Kuningan District, and
agricultural community has developed sustainable
agricultural clusterin order to increase competitiveness and
farmer’s income in Japara Village,Kuningan District. The
agribusiness cluster implement the integrated farming
system that integrate shallots, rice, sheep Padjadjaran, cattle,
catfish, and Nilem fish in a rural area and all of the
stakeholders have integratedaction to develop sustainable
agribusiness cluster.

The integration between stakeholders in supply chain
network and integration of animals and plants on the
development of sustainable agribusiness cluster led to
varieties of risk. The risks need to identified and managed to
keep the sustainability in the development of sustainable
agricultural cluster. Based on these, the question is: do the
risks faced in the development of agribusiness cluster?What
is the cause of risks on agribusiness cluster? And how to
manage the risks in sustainable agribusiness cluster?.This
paper discusses in depth the several of risks and the caused
and alternative risk management that can performed on
development of agribusiness cluster in Japara
Village,Kuningan District.

II. METHODS
This research is case study to grasp a deep

understanding regarding the development of sustainable
agribusiness cluster in Japara Village, Japara Sub-district,
Kuningan District-West Java. This study applied primary
data which is the specification information for the purpose
and research need. The data obtained by getting in directly
from the respondents.

House of Risk (HoR) is used as data analysis tools in
the development of the modification failure model.
According to PujawanandGeraldin (2009), Mode and Effect
Analysis (FMEA) andHouse of Quality (HOQ) adapted to
risk priority which has crucial impact and to reduce the risk
agent potential.

Pujawanand Geraldin (2009) mention that House of
Risk (HOR) model is a proactive supply chain risk
management should focus on preventionto reduce the
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possibility of agent/source of risk. On HOR 1, Risk event
and agent risk will be identified on each actors per
commodity. Each risk is given a score 1 – 10 scale to
indicate the severity/impact and 10 scale indicate the highest
severity.

Moreover, select agent risk priority with calculating the
value of the potential agent risk based on the correlation
between risk event and agent risk. Selecting of Agent risk
priority is using Pareto principle (known as the 80/20 rule,
the law of the vital few). According toKontur (2008), Pareto
principle can described that roughly 80% of risk effects
come from 20% of causes/risk priority.

HOR 2 is part of the mitigation strategy for each agent
risk priority.To get mitigation startegy, need analysis and
depth interview with main actor. Furthermore,
useeffectiveness to difficulty ratio of action (ETD) to
analysis mitigation startegy priority which has effective and
suitable to implement.

III. RESULT AND DISCUSSION

A. Sustainable Agricultural Cluster in Kuningan District
Sustainable agribusiness cluster is implemented in

Japara Village, Kuningan District to integrates shallot, rice,
sheep padjadjaran, cattle, catfish, tilapia, and nilem fish (see
figure 1).The development of sustainable agricultural cluster
is to develop integration action between Universitas
Padjadjaran cooperation with Central Bank of Indonesia
Cirebon regional office, local government in Kuningan, and
Universitas Kuningan.

Figure 1. Sustainable Agricultural Cluster in Kuningan
District

The arrow number one (1) shows that the agricultural
wasted such as rice straw and shallot leaves can be used as
animal feed (sheep and cattle). Agricultural wasted can be
made as a silage raw material to resolve the shortage of
fodder in the dry season.Livestock wasted (feces and
leftovers) also can be reused as organic fertilizer for rice and
shallot.

The arrow number two (2), describe that livestock
wasted used as starter fish feed.Application is done by
spreading of manure in the bottom of pond that have been
dried before. After 2 – 3 days, filled the pond with water,

this is stimulated the growth of plankton as organic fish
feed. Besides, manure was used as a media for
rearingLumbricus sp worms. Hasil panen cacing Lumbricus
sp dimanfaatkan sebagai pakan ikan lele.

The third arrow (3), figure that application of “mina
padi” technique is using nilem fish and tilapia.Both of this
fishes are very suitable for rice cultivation through the
application of “mina padi” and this application can reduce
pests and weeds. Those agricultural wasted can be used as
fish feed.

B. Risk Management
A. Risk Agent Priority on Shallot
Table1. Risk Agent Priority on Shallot

In table above, there are six risk agent priority,
namelylack of cultivation technique (A7), climate change
(A5),negligence human resources (A1), uncertainty of
shallot production (A4), limited of market access (A8), and
difficult access to financing institution (A6).

The order of the most effective and possible mitigation
strategyto resolve those risk agent priorities on shallot are
conduct intensive training and monitoring, this mitigation
can be improve the ability and farmers knowledge,
implement of adaptive cultivation technology, the aim of
this strategy is to reduce climate change impact for
agricultural and also solve for the problems of negligence
human resources, improving market access and assistance.
To get stabile price and increase the competitive advantage,
farmers need to improve market access and also need
cooperation with local government and university conducted
intensively assistance for farmers. The intensive assistance
involves maintaining sustainability of the quality and
quantity of the products, and improving financing access
and assistance. Financing on agribusiness required to
manage of cash flow analysis to determine the smoothness
and continuity in the flow of goods (Perdana and Avianto,
2008).

B. Risk Management on Rice (Risk Agent Priority on Rice)
There are five risk agent priority on rice commodity,

namelyclimate change (A2), negligence human resources
(A5), lack of cultivation technique (A3), difficult access to
financing institution (A1) and lack of labor (A6). To
mitigate those risk agent priority, it needs the appropriate
strategy and in accordance with the environment.

Based on the analysis, there are three mitigation
strategies on rice commodity, namely conduct training and
monitoring to improve farmers knowledge and facilitate the
flow of information about agricultural, Implement of
adaptive agricultural technology, technology can also help
farmers to improve the agricultural activities and impactful
to resolve agricultural risk, and Improving Financing Access

Risk Agent ARP Rank %ARP %∑ARP Category
A7 3.432 1 21,21 21,21
A5 3.230 2 19,96 41,17
A1 1.965 3 12,14 53,31
A4 1.746 4 10,79 64,10
A8 1.368 5 8,45 72,55
A6 1.336 6 8,26 80,81
A3 1.288 7 7,96 88,77
A2 1.045 8 6,46 95,22

15.410

Non
Priority

Priority
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and Assistance should be empower farmers to increase the
agribusiness scale.

Table 2. List of Risk Agent Priority

C. Risk Management on SheepPadjadjaran (Risk Agent
Priority on Sheep Padjadjaran)

Table 3 shows that there are three risk agents priority
on padjadjaran sheep, namely lack of mastered on
cultivation technique (A3), negligence human resources
(A6), and climate change (A5). According to risk agent
priority on Padjadjaran sheep, there are list of mitigation
strategy which is possible to implement. Conduct training
and monitoringcan improve the farmers ability and also
farmers need assist to mitigate risk, and Implementation of
adaptive cultivation technology that helps the farmers to
carry out a functional activity as assistive technology.

Table3. List of Risk Agent Priority on Padjadjaran Sheep

D. Risk Management on Cattle (Agent Risk Priority on
Cattle)
There are three risk agent priority, namelyRearing is not

optimal(A3), climate change (A5), and negligence human
resources (A6).These risk agent priority on cattle needs the
most effective and possible mitigation to implement. To
reduce these risk agent priority, the stakeholders need to
conducts training and monitoringand implement adaptive
cultivation technologyto decrease several hindrances in
development of sustainable agribusiness cluster.

Table 4. Risk Agent Priority on Cattle

E. Risk Management On Tilapia (Risk Agent Priority on
Tilapia)
There are four risk agent priorities on tilapia risk

mitigation, namely; lack of cultivation technique (A5),

negligence human resources (A4), and climate change
(A2).To reduce risk agent priority, farmers need to improve
the ability and knowledge in a way to conduct training and
monitoringand implementation of adaptive cultivation
technology in accordance with farmers need.

Table5. List of Mitigation Action on Tilapia

F. Risk Management on Nilem Fish (Risk Agent Priority on
Nilem Fish)
There are three risk agent priorities on nilem

cultivation, that is;climate change (A2), lack of cultivation
technique(A5), and negligence human resources (A4).To
reduce risk agent priorityon nilem fish consists of two
mitigation strategy, there are;Conduct training and
monitoring and Implementation of adaptive cultivation
technology.

Table 6. Risk Agent Priority on Nilem Fish

G. Risk Management on Catfish (Risk Agent Priority on
Catfish)
The Risk agent priorities on catfish are:lack of

cultivation technique (A5), negligence human resources
(A4), and climate change (A2).There are list of risk
mitigation strategy on catfish, conduct training and
monitoring and Implementation of adaptive cultivation
technique.

Table7. Risk Agent Priority on Catfish

Table 8. Matrix of Risk Agent and Mitigation Strategy on
Rice and Shallot

Commodity Risk Agent Priority Mitigation Strategy

Shallot
Limited to market access Improvement market access

and assistance

Uncertainty of rice
production

Conduct training and
monitoringShallot and rice

Lack of cultivation
technique

Negligence human
resources

Risk Agent ARP Rank %ARP %∑ARP Category
A2 4.050 1 33,28 33,28
A5 2.175 2 17,87 51,15
A3 1.839 3 15,11 66,26
A1 1.144 4 9,40 75,66
A6 847 5 6,96 82,62
A4 819 6 6,73 89,35
A7 576 7 4,73 94,08
A8 486 8 3,99 98,08

11.936

Non
Priority

Priority

Risk Agent ARP Rank %ARP %∑ARP Category
A3 4428 1 36,91 36,91
A6 2648 2 22,07 58,98
A5 2340 3 19,50 78,49
A2 1440 4 12,00 90,49
A1 574 5 4,78 95,27
A4 567 6 4,73 100,00

11997

Non
Priotity

Priotity

Risk Agent ARP Rank %ARP %∑ARP Category
A3 2936 1 35,78 35,78
A5 1890 2 23,03 58,82
A6 1372 3 16,72 75,54
A2 792 4 9,65 85,19
A1 648 5 7,90 93,09
A4 567 6 6,91 100,00

8205

Non
Priotity

Priotity

Risk Agent ARP Rank %ARP %∑ARP Category
A5 4225 1 33,76488 33,76488
A4 2928 2 23,39966 57,16455
A2 2220 3 17,74155 74,9061
A3 1350 4 10,78878 85,69488
A6 1080 5 8,631024 94,3259
A1 1026 6 8,199473 102,5254

12829

Non
Priority

Prority

Risk Agent ARP Rank %ARP %∑ARP Category
A2 2826 1 31,26 31,26
A5 2250 2 24,89 56,14
A4 1704 3 18,85 74,99
A3 936 4 10,35 85,34
A1 918 5 10,15 95,50
A6 765 6 8,46 103,96

9399

Priotity

Non
Priotity

Risk Agent ARP Rank %ARP %∑ARP Category
A5 4986 1 35,51029 35,51029
A4 3600 2 25,6392 61,14949
A2 2940 3 20,93868 82,08817
A1 1539 4 10,96076 93,04893
A3 1098 5 7,819956 100,8689

14163

Priotity

Non
Priotity
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Difficult access to
financing institution

Improvement of financing
access and assistance

Climate change Implementation of adaptive
cultivation technologyRice Lack of labor

The critical point of risk for each commodity on
Sustainable agribusiness cluster has similarities character.
Table 8 shows the list of risk agent and mitigation action for
rice and shallot commodity, which has similarities
characteristic.

Market access for shallot commodity is still limited,
farmers sell the products depend on middlemen. The price
received by farmers is very dependent on middlemen
decision (Permana, Bintoro and Harris, 2006).The strategies
that can be used to reduce that risk are expanding market
access accompanied by mentoring (Perdana, Sauman,
Wulandari, and Renaldi, 2013). The uncertainty of shallot
production impacted to the price fluctuation, so that farmers
do not have a competitive advantage.Furthermore, to reduce
that risk, farmers need training, monitoring, and assistance
to implement cropping calendar.

To farmers who cultivated shallot and rice, farmers is
still lack of cultivation technique. Farmers are often difficult
to implement the cultivation technique accordance with
cropping calendar. For example, farmers are often late to
spray pesticide. Hence, farmers need intensive training and
monitoring to avoid the risk of negligence. Climate change
is also part of the risk priority in developing sustainable
agribusiness cluster.Therefore, it needs to do cultivation
technology adaptive to maintain the continuity and quality
of the products (Hidayati, and Suryanto, 2014).

Lack of labor is only become risk priority on rice
cultivation,because the timing of planting held
simultaneously, so that agricultural labor is hard to get. That
is impact of the increasing of urbanization in rural area.To
resolve this risk, farmers need adapted cultivation
technology to reduce dependence on human labor.

The list of risk agent priority and the most effective
mitigation strategy on cattle, Padjadjaran sheep, tilapia, fish
nilem, and catfish are presented in the following table.

Table 9. Matrix of Risk Agent and Mitigation Strategy on
Cattle,Sheep Padjadjaran, Tilapia, Fish Nilem,
and Catfish.

Commodity Risk Agent Priority Mitigation Strategy

Cattle,Sheep
Padjadjaran,
Tilapia, Fish
Nilem, and
Catfish

Lack of cultivation
technique Conduct training and monitoring

Negligence human
resources Conduct training and monitoring

Climate change Implementation of adaptive
cultivation technology

Risk agent priority on Cattle,Sheep Padjadjaran,
Tilapia, Fish Nilem, and Catfishhas similarity. Farmers is
still lack of cultivation technique, hence livestock is often
died or diseased. The mitigation is conduct intensive
training and monitoring to reduce the risk. Climate change
is also a part of risk agent priority and caused pests and
diseases attack.The mitigation is implementing the adaptive
cultivation technology such as adopted innovative
technology, use superior seed accordance with climate
condition and the needs for each farmer.

IV.CONCLUSION

The development of sustainable agribusiness cluster
has several risks faced by the actors. The risk priority is
comes from all actors who involved in development of
sustainable agribusiness cluster. There are the list of risk
agent priority on sustainable agribusiness cluster; 1) Risk
stemming from farmers such as poor of technical
cultivation, livestock lack of nutrition, lack of management
quality control, , limited access to the financing institution,
and pond unmaintained, 2) risk stemming from the nature
(such as climate change, pests and diseases attack), 3) risk
stemming from market actors (such as price fluctuation,
limited of market access, farmers do not have competitive
advantage).

To resolve those risk priority, need collaboration
between actors (government, private sector, university, and
other stakeholders) who involve in development of
sustainable agribusiness cluster in Japara, Kuningan
District. To implement the mitigation action need
cooperation and synergy from all of the actors. Risk
management also requires intensive monitoring and
evaluation which is conducted by government, private
sector, and also university. That monitoring and evaluation
aims to determine the achievement of sustainable
agribusiness cluster performance.

Implementation strategy on risk management should
be performed on synergy with the actors and resources
between stakeholders on development agribusiness cluster.
Risk management also needs intensive monitoring and
evaluation. These monitoring and evaluation aim to know
the achievement of sustainable agribusiness cluster
performance.
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Abstract  ̶ RT 11 one of 28 RT in the Village Penyengat Rendah.
Based on the community nursing practice report,   only 36% of
citizens RT 11 washing hands with soap, 37% who excercise
regularly, 68% had smoking habit in the house, and only 56,6%
of the houses are ventilated more than 20%. This raises concerns
about the risk to health. This is a community service activities,
aimed to improving the behavior and healthy living for the
citizens of RT 11, especially in the implementation of ways
handwashing, regular exercise, and not smoking behavior. The
intervention carried out for 1 month using a variety of methods:
health education (about the importance of washing hands with
soap, regular exercise and the smoking harm), practice of
washing hands with soap and aerobic exercise regularly. The
result of this intervention showed, almost all participants can
wash their hands properly, especially youth and adults, increased
62%  good knowledge about smoking harm, and reduced
smoking in the house. Responses of the peoples, especially
mothers to exercise together is extraordinary. The main schedule,
set only exercise together on Sunday, asked for the added
schedule Wednesday afternoon, especially for mothers,
independently. Public attendance at sporting events is always
full. To improve behavior and healthy living at RT 11,
puskesmas officers, government, and communities need to
collaborate to innovate promotive, for example by organizing
various competitions (the healthy families, healthy exercise,
healthy RT). In addition to continuous health education, need to
strengthen trade-related regulations and the ban on smoking
Keywords: behavior, healthy living, handwashing, smoking

I. INTRODUCTION

Health status is one of important element in improving the
Human Development Index (HDI) of Indonesia. Meanwhile,
health status is not only determined by the health service, but
more precisely dominant environmental conditions and the
behavior of people1. In order to realize the fifth Nawa Cita
(improving the quality of human resources), health
development period 2015-2019 prioritized on three pillars, one
of which is health paradigm conducted with health
mainstreaming strategy in health development, strengthening
promotive, preventive and empowerment2.

To be more empowered society in the areas of health,
needed to change people's behavior in order to support the
improvement of health, conducted through coaching behavior
and healthy living (BHL) in different order (households,
schools, workplaces, public places and health facilities). But
the results of Basic Health Survey (BHS) showed that
households practicing BHL well with just 32.3% in 2013,

lower than the BHS results 2007 (38.7%), and the Jambi
province, is one of the provinces achievements of BHS is
below the national average3.

RT 11 is one of 28 RT in the Penyengat Rendah Village,
District of Telanaipura Jambi City, with an area of 65,000
m2. In general, RT 11 is a lowland area that stretches around
Sumatra highway, until towards the edge of the Batang Hari
river. Environmental conditions is quite good.  All the homes
electricity as a power source, and most homes using clean
water from wells and taps, and 86% permanent home.
Resident of RT 11 totaled 272 people, 50.7% of whom were
male, and 54% aged 22-60 years. Education level is junior
high school (40.1%), high school (20.2%), primary school
(9.9%), graduated D3 (9.9%), and graduated S1 (9.9%). Most
residents work as private employees, workers and
entrepreneurship, and 87.2% income> Rp.1000.000, -.
Almost all residents of RT 11 (91.9%) of our race-Jambi
Malay who daily live with the typical characteristics of the
culture of Jambi, and 99.6% are Muslims. The habit of
citizens are working until late in the evening, while teenage
school. Mothers do the household chores and child care. RT
11 is very compact with a kinship between people which is
quite close, because most of the residents of RT 11 has
relationship with each other. In addition, resident of RT 11 is
also quite religious, it is reflected from Quran recitation
activities held regularly every month4.

Based on the results of the practice of Community
Nursing Student, Nursing Department of Health Polytechnic
MoH Jambi March-April 2016, found that 79.8% of residents
received basic immunization. 29.3% of residents, most said
have of low blood (14.5%), gastritis (13.2%), and symptoms
of kidney pain (11.8%), stiff (10.5%), headache (10.5%), high
blood (9.2%), the symptoms of gout (7.9% ), and colds
(5.3%), diarrhea (1.3%), tumor (1.3%), and tuberculosis
(1.3%). In addition to the above data, it is also known that
only 36% of citizens who have the habit of washing hands
with soap and running water, only 37.1% are ordinary citizens
who exercise regularly, most of them (68.8%) had a habit of
smoking in the house and ironically only 56.6% of the houses
are ventilated> 20%. This raises concerns about the risk to
health4.

Interventions aimed to improving behavior and healthy
living for the citizens of RT 11, especially in the
implementation of handwashing ways, regular exercise, and
not smoking behavior.
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II. METHODS

A. Intervention Framework
This activities based on a framework, that a behavior and

healthy living is a reflection of the behavior of today's society,
which is determined by personal hygiene, bad habits and
unhealthy lifestyle. All of these factors can increase the risk of
infectious diseases and non communicable diseases.
therefore, interventions are required, which is done through a
series of activities, health education, handwashing practice and
habituation behavior.

B. Interventions target
In general, interventions target are  residents of RT 11

Penyengat Rendah Village, Telanaipura District- Jambi City.
Selection of target based on the conditions and concerns about
health problems, based on the risks.   On the other hand, a
resident of RT 11 has power, namely compactness, and a
willingness to change, it was delivered by the Chairman of RT
11, and some health workers and citizens. Based on the results
of pre-test about the dangers of smoking, the majority of
citizens have expressed a desire to quit smoking, but it is
difficult to do so. In addition to these reasons, based
In addition to these reasons, some people want to get the help
of counseling and simulated hand washing, the dangers of
smoking, as well as examples of healthy exercise.

C. The Series of Activities
Community service activities in RT 11 Penyengat Rendah

Village, consists of a series of activities undertaken by
various methods; pre and post-test to measure changes in
knowledge, health education, practice and exercise together,
with details of the following stages:
1. Health education on washing hands with soap,  through the

lecture and dissemination of leaflets.
2. The practice of washing hands with soap, is carried out

twice, after counseling, and 2 weeks later to see the progress
of skills.

3. Assessment (pre-test) knowledge and smoking habits on
citizens, especially the men who smoke. Executed by
interviewing people from door to door. When the houses
there is smoke, then interviewed to gain knowledge and his
smoking habit.

4. Health education about the smoking harm, installation of
billboards anti-smoking campaigns.

5. Reassessments (post test) knowledge and smoking habits in
residents. Executed by interviewing adult male smokers
who have attended counseling from door to door, one week
later.

6. Implementation of healthy excercise, at an agreed time,
along with health education and practice of hand washing.

D. Time and Place
Implementation of community service activities is carried out
from April 4 until May 4, 2016 in RT 11 Village Penyengat
Rendah Telanaipura District of the city of Jambi. In particular
place and time of the activity as follows:

1. Pre test (knowledge of hand washing), followed by
education and practice of washing hands with soap, health
checks and exercise together. Held in Ketua RT 11’s home
(Sunday April 17th 2016).

2. Assessment (pre-test) knowledge and smoking habits on
citizens, especially men who smoke, conducted by
interviewing people from door to door (Saturday, April
23rd 2016).

3. Health education about the dangers of smoking, held in
Ketua RT’s home (Saturday, April 23rd 2016).

4. Health education about dengue hemorrhagic fever and its
prevention, in posyandu Dahlia I (Monday, April 25th

2016).
5. Reviewing (post test) knowledge and smoking habits on

residents, from door to door (Saturday 30th April 2016).
6. Post test (knowledge of washing hands with soap), followed

by practice of washing hands with soap and running water,
health checks and exercise together. Held in Ketua RT’s
home (Sunday, May 1st , 2016).

E. The Instruments, Tools and Media
This activity uses a variety of tools, as follows:
1. Questionnaires to measure knowledge and smoking habits.
2. Tools and media for health education, laptops, InFocus,

sound system, leaflets and billboards anti-smoking
campaign.

3. Tools practice of washing hands with soap (gallons of tap
water, hand-washing liquid soap in a bottle Pumped, dry
tissue).

F. Parties Involved
This intervention activities on RT 11 Village Penyengat
Rendah indirectly involve the health center staff whose
jurisdiction includes RT 11. Meanwhile, this activity is
directly related to the Chairman of RT 11, Health Worker
(Cadres) and resident of RT 11, besides Lecturer Department
of Nursing Poltekkes Jambi and several students.

III. RESULTS AND DISCUSSION

A. Knowledge about washing hands with soap, and dangers
of smoking

Public knowledge about the importance of washing hands
with soap measured with pre  and post test orally. Before the
extension of hand washing implemented, raised some
questions on residents who attend, how to wash hands
properly, hand wash time, and the dangers of not washing
hands properly. Most of the residents in attendance expressed
frequent hand washing, and knew the danger when not
washing hands properly. But many people do not know how to
wash hands properly, and when it is appropriate to wash
hands. After being given health education, almost all the
people able to answer correctly questions about the
importance and how to wash hands properly.

Knowledge about the dangers of smoking (especially the
men who smoke)  measured by pre and post test written using
a questionnaire. Comparison of pre and post test results are
described in Table 1.
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Table 1. Distribution of Respondents by Comparison of Pre
and Post Knowledge about the Danger of Smoking

Knowledge
Category

pre-test post-test
n % n %

poor
good

32
18

64
36

1
49

2
98

Total 50 100 50 100

The results of pre-test data analysis showed most
respondents (64%) have a poor knowledge about the dangers
of smoking. While the results of post test data analysis
showed 98% of respondents have good knowledge.

B. The ability to wash hands with soap

The ability of hand washing with soap is measured by
observing the participants' ability practice-1 compared with
the practice-2 with an interval of 2 weeks. The results show
that the implementation of practice-2 almost all the
participants especially adults and teens can carry out wash
their hands properly.

In addition, at the time of the interview after the
implementation of community service activities in some health
workers, delivered by one of the senior health worker, that
residents of RT 11 are able to teach back to the citizens of RT
11 hand washing way around the contest preparation activities
in Penyengat Rendah Village.

C. Exercise habits

Exercise at this event, as the triggers activity with low
impact  aerobic, done together at an agreed time, that Sunday
morning (for all residents who held twice April 17 and May 1,
and Wednesday afternoons especially mothers). Responses of
the people, especially mothers to exercise together is
extraordinary, original itinerary set only exercise together on
Sunday, asked for the added schedule Wednesday afternoon,
especially for mothers independently.

Implementation of joint exercises, held in conjunction
with the medical examination, and hand washing practices.
Beginning with medical examinations for residents who are
present, continued exercise together, washing hands with soap
practices, and ends with a welcoming while enjoying snacks.

The presence of people in the exercise together always
crowded, both on exercise together first (dated April 17th

2016), nor the second time (dated May 1st 2016). At least 65
people present at each activity, consisting elderly adults,
adolescents, and children. People were happy to follow each
movement of low impact aerobics guided by two instructors
and dangdut music accompaniment.

Community service activities is one of three Lecturer’s
obligations toward  their college . In order to implementation
and cultivate science and technology to promote the general
welfare and educating the nation5.

From the data and observations, the "Intervention on
behavior and healthy living at RT 11 Village Penyengat
Rendah  Sub district Telanaipura Jambi City" shows a positive

result, where an increase in the understanding of RT 11’s
people, both of the importance of washing hands with ssoap,
the dangers of smoking, as well as exercise habits.

This is understandable because of the given health
education to people of RT 11, provides an understanding of
health, and a positive attitude towards behavior and healthy
living. In addition, in the period of about one month, the
people can benefit from mastery of the understanding of health
as a basic behavior and maintain health. Joint excercise and
medical examination, making people feel more fit and be
merry, and avoid the possibility of pain. Residents also said
that the joint exercise activities, makes residents can gather
with other citizens in an atmosphere of joyful, rarely done so
far. This provides psychological support in improving their
health. Excitement and increased vitality felt by residents
encourages residents to practice what we have taught.

This fact is in line with the concept of Health Belief
Model, one of the most widely used models to explain health-
seeking behavior. This model was used as the theoretical
foundation for understanding the health-seeking behavior,
which evolved from the premise that the perception of each
individual to determine what will be done individually. The
concept model includes individual's perception of
vulnerability and severity of disease, and the benefits and
barriers associated with the selection of measures that can
prevent the disease process6.

The habit of smoking on men who smoke still can not be
solved completely, however, according to the narrative of
health workers in an interview three weeks post activities,
community service which has conducted by our team, can
reduce the frequency of smoking, and the smoking habits
again carried out in the house as before, but the smoke outside
the home. The difficulty of quitting smoking, possible because
cigarettes contain nicotine which gives the effect of
dependence, which affects the nervous and circulatory 7,8. So it
is difficult to stop smoking drastically.

Necessary assistance efforts constantly by those who
understand how to quit smoking, and strong regulation of the
local government, for example by setting a region without
smoke as Regional Regulation, complete with sanctions for
violators. Regulation of tobacco trade also needs to be
reviewed and controlled. One effort that is good enough is to
increase cigarette taxes, so the price of cigarettes also
increased9. It is expected that smokers more difficult to get
cigarettes, because it is expensive.

Exercise together, basically gymnastics performed
together in a place that is done in community service
activities, it is low impact aerobic gymnastics. By doing
aerobic exercise, it helps increase the heart rate for a certain
duration. Aerobics helpful in increasing the flow of oxygen to
the muscles and the heart. With more and more oxygen into
the body even healthier10,11. In addition, the activities carried
out jointly makes the citizens can communicate freely and
happily, thus improving circulation and metabolism hormones.
Creating a more healthy body physically and psychologically.

The enthusiasm of people especially women to add
gymnastics schedule on Wednesday independently, showed
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that people already feel the positive benefits of this activity,
and efforts to empower residents have been showing good
results. This needs to be nurtured and given a boost to keep
them preserved as a regular habit.

Some efforts can be made to stimulate activity among
Penyengat Rendah Village residents are generally, for
example by holding RT healthy competition, healthy excercise
competition, healthy family competition. Hopefully, by the
competition, residents are encouraged to cooperate in its each
RT to win.

IV. CONCLUSION

Based on the results of data analysis, observation and
evaluation, it can be concluded that intervention on behavior
and healthy living in RT 11 Village Penyengat rendah
Telanaipura
1. Increasing public knowledge about the importance of

washing hands with soap, and the dangers of smoking.
2. Increased ability of citizens RT 11 in doing hand washing

with soap.
3. Reduced frequency of smoking and changes in smoking

place among residents of smokers in RT 11, usually done
at home, is now done outside the home.

4. Residents are getting used to do exercise  together.

To maintain and improve the behavior and healthy living  in
RT 11 Village Penyengat Rendah, suggested a few things, as
follows:
1. For the local health center (puskesmas Aur Duri) and

Village Penyengat Rendah, can collaborate to innovate
promotive, for example by organizing various
competitions (the healthy families, healthy exercise,
healthy RT), in addition to continuous health education.

2. For Local Government (Provincial, District /City), need to
strengthen trade-related regulations and the ban on
smoking, for example by setting the Regulation no
smoking area, increasing taxes and cigarette prices, as
well as the imposition of sanctions for violators.

3. For the Department of Nursing polytechnic Jambi, should
be able to continue the community service activities with
the theme and focus more on RT 11 or more in the
Village Penyengat Rendah, in accordance with specific
local.
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Abstract—The development of ICT (Information and
communication technologies) in the last decade is growing very
fast.  It is influence and change almost all aspects of life including
in the field of health. one of the developing trends is
Telemedicine. According to WHO (World Health Organization)
definition of Telemedicine is the delivery of health information
remotely by using ICT with the aim of exchanging information
for purposes such as diagnosis, treatment, prevention of disease
and injury, scientific research, continuing education of health
care providers [1]. Many aspects must be considered in the
management of Telemedicine. One important aspect is related to
security. The development and treatment of Telemedicine
security in each country vary according to the needs, culture and
the rules applicable in that State. And it also applies in Indonesia.
Keywords—Telemedicine, Security, Culture, Indonesia

I. INTRODUCTION

Indonesia is a country with a population according to the
CIA World Fact book in 2015 amounted to 255.993.674 with
that number, Indonesia ranks as the fifth most populous
country in the world with the number of poor people reached
11.3% [2]. It resulted in some problems, especially in the
health sector. Currently the problems in the health sector has
become a major issue in Indonesia. So that various programs
were promoted by the government to tackle this issue, such as
BPJS program (Social Security Agency of Employment).
Moreover, the problems that arise in the field of health is the
ratio of doctors to population. According to the Minister of
Health in 2014, the ratio of doctors and the population in
Indonesia is 1: 2,538, this ratio is higher than the ideal ratio of
doctors according to WHO that is 1: 2,500. According to the
Minister of Health in 2014, the deployment of doctors in
Indonesia is uneven, due to archipelago form, because there is
an area that has many doctors and some areas lacking of
doctors. And the problem of uneven deployment also occurs in
other medical personnel such as nurses and midwives [3].
Indonesian cultural aspects are also a challenge in the health
field. Many doctors, especially specialists prefer to work in
big cities like the capital city of the province, so that in the
districts and countryside is only served by general
practitioners or even only served by paramedics and
midwives. In addition, other portraits are the medical
equipment in those area is still very lacking coupled with lack
of public awareness to go to medical centers, especially in
isolated areas. There are still many people in rural areas prefer
traditional treatment. These things have become a problem in
the field of health in Indonesia, coupled with limited health
budget makes government should have a strategy to solving
this problem.

Cultural issues not only occur in Indonesia but in some
other countries also become a challenge. Not much research
about culture as construction in adopting Telemedicine
technology. Particularly relevant when culture is regarded as a
success factor of Telemedicine technology implementation
[4]. Hu et al. (2000) suggest that the adoption of Telemedicine
technology involves both a technology and managerial
challenges [5]. In the paper mentioned that the attitude of the
medical personnel and the satisfaction perceived service is the
most significant thing in implement Telemedicine technology
[5]. Based on the paper Parandet. Al that the nation's culture
with high uncertainty, such as Japan and France support the
implementation of Telemedicine that very mechanistic, while
countries with low uncertainties such as USA and UK support
the implementation of Telemedicine technology adoption of
an organic organization.

To overcome these problems, arise some solutions that
expected to be effective and efficient. One of them is the
Telemedicine technology. Telemedicine technology is a new
model that communicate health information and integrate
health services and information through ICT (Information and
communication technologies) without limited space and time
[6]. The need of Telemedicine technology will be one of the
solutions to reduce the budget required in the implementation
of health care [7]. Telemedicine technology concept is also
created in addition to reducing the cost of medical practices as
well as to provide more convenience to patients for use of
hospital information systems [7].

However, to implement or adopt Telemedicine
technology, there are several obstacles often faced by every
State. The problems faced by each country vary according to
the characteristics, cultural and technological development in
the country and the government, in this case set the regulation.
In this paper the authors focus on the cultural challenges of
government and the security of Telemedicine technology with
a case study in Indonesia.

II. METHODS

A. The objectives of Making Telemedicine Technology
Many Telemedicine applications are being developed in

many countries. And basically Telemedicine Technology itself
is made and classified with different purposes in accordance
with the maker's primary objective. For example, for
intervention systems, long distance monitoring systems,
diagnostic systems, long distance consultation system, even a
system of distance education (e-Learning) [8]. Long distance
consultation system also can be divided into two: the
communication between doctor-to-doctor and communication
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between doctor-to-patient [8]. In addition, Telemedicine
applications designed for the physical rehabilitation of patients
[9]. So it will affect the design, development, and deployment
of Telemedicine technology itself in every country according to
the needs and characteristics of the country concerned.

B. SecurityTechnologyTelemedicine
Telemedicine is defined as a medical practice, which can

occur from a remote location, with the aid of imaging and
diagnostic devices which are installed either with a wired or
wireless communication technology and hospital information
systems [7]. Telemedicine technology can answer a series of
health issue in Indonesia such as the uneven deployment of
medical personnel and medical devices and limited
government budget for the health sector. Telemedicine
technology implementation plan contained in the 2015-2019
Strategic Plan of the Ministry of Health in accordance with the
Decree of the Minister of Health of the Republic of Indonesia
Number HK.02.02 / Menkes / 52/2015 which targeted 32% of
regional Hospital as the Telemedicine service providers [10].
However, in the implementation of Telemedicine there are still
many aspects that need to be considered and prepared such as
regulatory or legal aspects, infrastructure aspects, human
resource aspects to the security aspects of Telemedicine
technology itself. Almost every technology or media
susceptible to attack, particularly the technology that runs in
the Internet network. Medical data is highly sensitive
information that needs to be protected and free from all kinds
of exposure, such as the example image below [11].

From Figure 1 can be explained that [11]:
1. Integrity: During data transmission, the bits can be

distorted either intentionally or unintentionally by friend
or enemy. General survey showed that 60% of the
hacking or attacks carried out by their own friends.

2. Availability: data storage by the end user is in the cloud in
which the controls are not controlled by the user itself.

3. Confidentiality: Privacy in the medical records must be
secure. Data must be protected from intruders.

4. Access rights: because medical records are sensitive, so
everyone has access rights. Medical records should be
restricted e.g. doctors and patients only.
The fundamental difference between the traditional health

and Telemedicine technology is in with or without internet
technology, therefore the patient information, internet security,
privacy and policy becomes a very important concern in the
implementation of Telemedicine technology [6]. Some of the
main objectives of security in communication via the Internet
is authentication, and control access [6]. And in general
studies of Parandet. Al. indicates that there should be control
on the security of information in a hospital. Hence, the
security of Telemedicine technology implementations be one
factor that should be highly considered because the
information exchanged in Telemedicine technology is data
privacy and highly confidential.

Figure 1. Cloud Telemedicine Security Issues [11]

C. Culture as Success Factor of Telemedicine Technology
Implementation
Often, the obstacles that occur in the implementation of

Telemedicine technology is legal or regulatory aspects that are
slow to keep up with technology. While law or regulation is
something that could legalize a technology in a country.
According to Bangertet. al. that the main cause of the
problems that commonly arise from the implementation of e-
health such as Telemedicine is the internal organization or the
government itself [4]. The paper also shows that the natural
design of the success of healthcare organizations depends on
the values of the community it serves, and the solution of each
problem in each region is different [4].
In addition to the government as policy makers, public culture
of a country is an important determinant of success
Telemedicine technology implementation.

It has been proved by Parandet. al. in his paper that before
implementing Telemedicine technology, the first thing to do is
pay attention to the cultural aspects and policies in the country
concerned [6]. The definition of culture here is not confined to
the public but also the services of medical personnel in a
healthservice. Hu et al. shows that medical personnel and
service perceived influence on the success of the
implementation of Telemedicine technology [5]. Therefore, it
is necessary for a research to focus on the determinants of
successful implementation of Telemedicine technology before
the technology is running in a State. In Bangert's research on
organizational culture in the implementation of Telemedicine
technology using a mixture of qualitative and quantitative
method [4]. And the following is the independent and
dependent variables on that research.
1. The independent variables

i. organizations design
There are two design of organizations those are organic
and mechanistic organization. Organic organizations tend
to be more flexible and adaptive. While the mechanistic
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organizations tend to be rigid with very tight hierarchy
structure.
ii. Uncertainty avoidance within the meaning of society in
general:
it assesses the extent to which the community feel
discomfort with uncertainty and ambiguity [12]. If the
uncertainty avoidance is high, tend to be emotional and
aggressive, preferring to structured. If the uncertainty
avoidance is lower, tend to be calm and able to accept
differences and ambiguities [12].

2. The dependent variable
i. Cost Per Consulting
This data is used to measure the estimated total cost
incurred by the implementation of Telemedicine.
ii. Telemedicine expert perception of success.
Derived from interviews with leading Telemedicine
expert to determine the perception of experts regarding
the successful implementation of Telemedicine.

From Bangert's research that conducted in the two countries,
namely USA and South Korea obtained the data as follows
[4]:
1. The independent variables

a. Organizations design
From the data obtained from the questionnaire
conclude that the organization design of the USA is
more likely mechanistic. From this research,
Countries with organic designs tend to be more
successful in implementing the Telemedicine
technology. Here are the points of organization are
required for the successful implementation of
Telemedicine.
o Leadership is involved
o Leading in technology
o Communication is open and free
o Free two-way communication
o Highly interest in experimentation of new ideas
o Accept variety of different approaches

b. Uncertainty Avoidance level
Japan, France and South Korea occupy the top 3
positions as countries with high uncertainty
avoidance, while Singapore, USA, and UK occupy
bottom 3 positions as Countries with low
uncertainty avoidance [12]

2. Dependent variables
Expert perception
According to experts, USA tend has not been successful
in implementing Telemedicine technology. In contrast to
South Korea, according to experts, this country has been
very successful in the implementation of Telemedicine
technology

III. RESULTS AND DISCUSSION

A. Telemedicine In Indonesia
The character of Indonesia that has diverse social and

cultural as well as geographically Indonesia is an archipelago
is a challenge in the implementation of Telemedicine

technology. The government in this case the Ministry of
Health has designed a National Health Information System
Network (SIKNAS) [13]. This is a data communications
network infrastructure that is managed by the Ministry of
Health which is integrated with the network Wide Area
Network (WAN). Its use is limited to the collection of data,
has not led to the Telemedicine technology [13]. While the
implementation of Telemedicine itself stated in the Strategic
Plan of the Ministry of Health and became one of the program
for the years 2015-2019. By its nature, Telemedicine
technology is a multidisciplinary technology that is influenced
by many areas of scientific and technological information
[14]. Therefore, Telemedicine technology born from the
development of technology and human needs. Changes in
human lifestyle is strongly influenced by technological
developments in Indonesia is no exception. But the
development of this technology has not been fully felt by all of
Indonesian society.

If you follow the matrix of Bangert, there are independent
and dependent variables then estimated position of Indonesia's
success can be predicted. Here is a prediction of the successful
implementation of Telemedicine technology in Indonesia
according to Bangert.
1. Independent Variables

a. Organizations design
From several lists by Hofstede in his judgment that is
published on his official web, data obtained that
Indonesia tend toward the organic organization in
which:
- Has a high value on the interests of seniority or

power distance [15].
- Giving priority to the interests of the group or the

State compared to individual interests [15]
- Communication flows freely to the entire

organization, to the side, downward, and upward.
- Interaction open, to which Indonesia is a

Democratic State
- Decisions tend to be decentralized to the regional

autonomy policy but remain centered.
- The tendency of Indonesian people is simpler,

softer, less assertive, less focused on material
success [15]

b. Uncertainty avoidance
Indonesian society tends to be high on uncertainty
avoidance value, the extent to which members of a
culture feel threatened by ambiguous and unknown
situations. However, when referring to the standard
value of Hofstede, Indonesian value is still relatively
low [15].

2. Dependent Variables
a. Cost per consultation

By declaring Telemedicine technology
implementation in Indonesia by 32% in the Strategic
Plan of the Ministry of Health of the Republic of
Indonesia [10], then of course there's budget costs for
the implementation of Telemedicine technology.
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b. Expert perception
From some articles about the readiness of
Telemedicine technology implementation in
Indonesia with the comparison, then some experts
contend Telemedicine technology can be successfully
applied in Indonesia, it is can be seen from the
following aspects:
- ICT infrastructure, with the jardiknas and

Indonesia connect programs, and some providers
belonging to Indonesia has built a network
infrastructure to the districts, the implementation of
Telemedicine technology is quite possible to
implement.

- Human resources (HR), HR is not only seen on the
medical personnel but also IT personnel, which in
Indonesia there are many IT graduates from
various universities, both public and private
universities, even with the "SMK bisa!" program,
Many TKJ (Computer Network Engineering)
graduates that can assist in the implementation of
Telemedicine technology.

For the initial phase in the implementation of
Telemedicine technology required Master Patiens Index (MPI)
for the data to transact, and that will be collected from health
facilities [13]. The patient's data or medical records in general
according to the Ministry of Health on Health Minister's
Regulation No. 269 of 2008 on the patient's medical record is
the identity that includes your full name, date of birth, gender,
parent's name, address [16]. Medical record itself is a file
containing records and documents on patient identity,
examination, treatment, action and other services that have
been given to patients [16]. Due to this very privacy of
medical records, the storage, destruction and confidentiality
was regulated by the Act.

B. Security of Telemedicine
There are many challenges in implementing Telemedicine

technology. For example, from the human and cultural factors
that exist in the country [6]. In addition to cultural issues, the
issue is no less important related to Telemedicine technology
is security. Security is a matter that must be fulfilled because
Telemedicine technology run in the Internet network. By the
addition of security of Telemedicine technology will also
affect the degree of public confidence in the implementation
of Telemedicine.

IV. CONCLUSION

From some aspects of the assessment it can be concluded
that the implementation of Telemedicine technologies in
Indonesia are likely to succeed, it is can be seen from
organizational design of Indonesia is likely to organic,
uncertainty avoidance value is low, budget for the
implementation is available due to inclusion of Telemedicine
program in the Strategic Plan of the Ministry of Health and
reinforced with some of the perceptions of experts. For

implement of Security Telemedicine Technology case study in
Indonesia are going on.
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Abstract - This article discusses the reform policy of mineral
and coal mining management took place in the era of
regional autonomy. This evaluation is necessary to be
conducted since there is a tendency of mineral and coal
mining management in the era of regional autonomy mainly
by local governments now has an impact on the
environment malfunctions and conflicts in society. As the
result, it can be seen that (policy) normative management
of mineral and coal mining in the era of regional autonomy
is better to be compared with the previous period. However,
they encountered problems related to the perspective and
orientation towards the implementation of regional
autonomy that is more focused on the matter
of their existing local government authority and revenue to
be earned income, so mining is happening very exploitative.
Therefore, in order make it better, the perspectives need to
be balanced with a policy on public participation,
transparency of activities, as well as public accountability
(especially at the local level) to the public.

Keywords: Mineral and Coal Mining, Policy Reformation,
Regional Autonomy

I. INTRODUCTION

Indonesian governance reformation after 1998 has
changed the pattern of central and local government relations,
including in the management of mining. Management of
mining goods, whether petroleum, natural gas, minerals, and
coal, no longer monopolized by the central government, but
partly also the local authorities.

Therefore, local authorities management of Mining, is
correlated with earned income areas, it has prompted many
local governments to maximize excavation goods of the mines
in the region. In the perspective of regional autonomy
governments, such a tendency is not really a problem, because
the system of regional autonomy with its decentralization does
require creativity and activeness of local governments to

1 Kompas, March 29, 2012, “Praktik Penambangan: Batubara
di Sungai Sekalo”.

maximize the resource potential of the region; so through
revenue sharing derived from extracting the natural resources
are expected to increase the income of local government.

However, the active role of local governments in
maximizing mine excavation goods it would be problematic
when it triggers the occurrence of environmental damage and
conflicts function in society. This phenomenon is now
happening in many areas, although mining has partly been
equipped with license. In Jambi, mining activities are rampant,
even in the river, had caused flash floods in Suo-Suo village,
Sumay district, Tebo.1

Management of mineral and coal mining currently has
problems, such as mineral and coal mining activity is
increasing, and mining activities are likely to have an impact on
the environment malfunctions and conflicts in society.
Therefore, the government (state) as the stakeholder that
controls the natural resources of the archipelago, including
those still buried in the earth, it is necessary to manage on the
excavation and use it responsibly. This is necessary because of
mined materials are natural resources whose existence buried
in the earth and its sustainability cannot be updated (non-
renewable).

One effort that can and should be made to the
implementation of better management of mining and
responsible is by inventory, describe, interpret, systematize,
and evaluate overall positive laws or policies relating to the
mineral and coal mining.

Arrangements of Mineral and Coal Mining Management

Mining or quarrying, is an attempt to explore the
potential of mining goods contained in the earth.2 Thus, mining
is an activity undertaken to optimize the use
of natural resources mines or minerals contained in the earth.
In the mineral and coal mining, the potential to be optimized
include radioactive minerals, metallic minerals, nonmetallic

2 Halim HS, Hukum Pertambangan di Indonesia, (Jakarta:
Rajawali Pers, revision, 2008) p. 7 dan 53.
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minerals, rocks, and coal. Bauxite, nickel, gold, silver, granite,
iron ore, tin concentrate and copper concentrate, and coal, are
optimized as well.

In order to find out the settings management of
mineral and coal, the first is given limitations on fundamental
matters of a management of mineral and coal.
In this study, fundamental things are limited in the issues, (1)
the activities of mineral and coal mining, (2) the authority in
conducting the management activities of mineral and coal, and
(3) the realization of management.

First is on the scope of the mineral and coal mining
activities. In the Mining Law (Law No. 4 of 2009) mentioned,
mining is:

"Some or all phases of activities in the research, management
and exploitation of mineral or coal that includes general
investigation, exploration, feasibility, construction, mining,
processing and refining, transportation and sales, as well as
post-mining activities".

Therefore, the mining activities include eight stages,
namely general investigation, exploration, feasibility,
construction, mining, processing and refining, transportation
and sales, as well as post-mining activities. It is obviously seen
that mining activities are not only the process of extracting and
processing, but also the activities before and after the
excavation is done. Hence, the eight stages can be grouped into
three phases, namely pre-mining stage, stages of mining and
post-mining stages.

The activities which carry out during the pre-mining
in studying the availability of coal and mineral potential and
feasibility to do the excavation can be called as the exploration
stage. In the mining stage, where the activity is digging up the
potential mineral and coal available, this stage may be cited as
the exploitation stage. While, at the post-mining stage is done
to recovery the function of the natural environment, and can be
referred as reclamation stages.

Second is the authority in the management of mineral
and coal mining. Under the Mining Law, which is authorized to
conduct the management of mineral and coal is the (central)
government, provincial government and district / city
governments.3 The authority to conduct mining management in
government, provincial government and district / city
governments do not mean as the owners of mineral and coal
in Indonesia. Based on the Article 33 Section (3) of the 1945
Constitution, mineral and coal as the natural resources
contained within the earth is a natural resources controlled by

3 Article 6, 7, and 8 Law of Mining mineral and coal.
4 Article 7 Law No. 22 Year 1999 about Local Regulation.

the state. Connecting with the state's control of the natural
resources is the government (central and local) as the subject of
law which was formed to organize the administration in an
effort to realize the purpose of the state to get
a basic justification for managing assets or riches controlled by
the state. The government, thus not the owner of the mineral
resources and coal, but as the party that only runs functions of
the state in control of these resources.

It is also in line with the provisions in Article 4 Section
(2) Mining Law, that "Mastery of minerals and coal by the state
referred to paragraph (1) hosted by the Government and / or
regional governments". Thus, the position of government
(central and local) in managing the actual mining is just as an
organizer over control of the country to its natural wealth. As
organizers over control of the country, the government, as
mandated in Article 33 Section (3) of the 1945 Constitution,
shall use the coal and mineral wealth for the prosperity and
welfare of the people.

Relating to the co-competent local governments
(provincial and district / city) in conducting mining
management, this is one of a realization in implementing
the regional autonomy, which began in 1999. However, in 1999
the local government still has not been authorized in managing
mining, because based on the Local Government Act at the
time, Law No. 22, 1999, the authority in the utilization
of natural resources, including the "authority of the other fields"
which are excluded given to local governments.4 In the next
Local Government, Article No. 32 of 2004, authorizes the use
of natural resources are classified as partially granted authority
to local governments.5 However, in 2001, through Regulation
in Lieu of Law No. 75 Year 2001 regarding the Second
Amendment to Regulation in Lieu of Law 32 of 1969 on the
implementation of Law No. 11 of 1967, local governments also
had mining management authority, in the form of the issuance
of the Decree of the Mining Authority. Based on the Regulation
in Lieu of Law No. 75, the issuance of the Mining Authority's
decision may be made by ministers, governors, regents /
mayors, which is adjusted to the mining authority area.

Third is regarding the form of management of mineral
and coal. Based on the Mining Law, the management of mineral
and coal include the establishment of policies, creation of
legislation, the granting of mining permits, as well as guidance
and supervision of post-mining reclamation. The various
authorities are definitely different between the government,
provincial government and district / city governments.

5 Article 17 Law No. 32 Year 2004 about Local Regulation.
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All those matters under the authority of the central
government and local governments in the management of
mineral and coal mining, has been clearly stated in the Mining
Law. In such authority, the most fundamental difference, in the
sense of the availability an authority on one of the central
government, provincial governments, and municipal / district
that is not owned by one or two of them, is in terms of setting
the national policy; setting the national standards, guidelines
and criteria; determination of Mines Field (WP); Mining
Business License (IUP) in the The Area for State Reserve
(WPN), namely Special Mining Business License (IUPK);
determination of production policies, marketing, use and
conservation; setting policy cooperation, partnerships, and
community empowerment; formulation and determination of
non-tax revenue from the mineral and coal mining business;
and the provision of Public Mining License (IPR). Besides, the
authority is only had by central government; while the authority
in giving Public Mining License (IPR) is in the city / district.

Historically, mining management arrangements based
on the Law No. 4 of 2009 (and its derivatives regulation) have
differences with the Regulation in Lieu of Law applied before.
The differences can be found both in terms of coverage of
mineral and coal mining activities that the authorities carry out
the management of mineral and coal mining activities, as well
as other forms of management.

Mineral and Coal Mining Business License in Jambi
Province

In Jambi Province, many potential minerals are available:
metallic minerals, nonmetallic minerals, coal, oil and gas. Coal
is almost totally available in all regions, except the Kerinci
regency, East Tanjung Jabung district, and Jambi city. For now,
Bungo is the largest coal producer in Jambi province. However,
most of the coal turns classified as low-quality coal with a
calorific value from 4,800 s / d 5,300 Kcal / kg.6 The potential
of other minerals, which are gold, iron ore, tin, mercury, non-
metallic minerals and rocks, also found in Jambi province.

Currently the effort of mineral and coal in Jambi province
conducted by
3 PKP2B and 370 IUP. Most of magnitude, ie 225 Mining
Business License (IUP),
is still in the exploration phase, and 145 IUP has been granted

6 Buku Informasi Energi dan Sumber Daya Mineral, 2012,
Department of Energy and Mineral Resources of the Jambi
Province, p. 10-13.

7 Buku Informasi Energi dan Sumber Daya Mineral, 2012,
Department of Energy and Mineral Resources of Jambi
Province, p. 10-13.

an operating license production. Of the 145 Mining Business
License (IUP), only about 40 companies that currently have to
produce, while the rest is still under construction. As for
PKP2B, of three PKP2B only one which has reached the
production stage, namely by PT. Nusantara Therma Coal in
Bungo; whereas by PT Karya Bumi Baratama in Sarolangun
and PT Sarwa Sembada Karya Bumi in Sarolangun and
Batanghari still in the exploratory stage.7

Mining Business License (IUP) as mentioned above
spread throughout the regency, except Tanjung Jabung Timur,
Kerinci, Jambi and Sungai Penuh. In Batanghari are 95 Mining
Business License (IUP); in Muaro Jambi there are 41 Mining
Business License (IUP); in Tanjung Jabung Barat there are 26
Mining Business License (IUP); in Tebo are 66 Mining
Business License (IUP); in Bungo there are 69 Mining Business
License (IUP); in Merangin district there are 16 Mining
Business License (IUP); in Sarolangun there are 57 Mining
Business License (IUP).8

Government policy in the Managing Mineral and Coal
Mining: Jambi province, Merangin, and Bungo district

In this section, we want to see what kind of policies
issued by local governments in Jambi province in response to
the authority in managing mineral and coal mining. Local
government policies which are reviewed here include Mining
Business License and policies related to mining activities.

First, related to Mining Business License (IUP), it
turns out mining permits that exist today is an adjustment of
mining rights granted based on Regulation in Lieu of Law 75
of 2001 and before the enactment of Law No. 4 Year 2009.
After the enactment of Law No. 4 of 2009, practically no
Mining Business License by the local government in the Jambi
province, unless the nature of giving priority for other types of
minerals found in mining regions that have been obtained. The
new Mining Business License for the discovery of other types
of minerals in the mining area owned was held in the Merangin,
namely iron ore mining by PT Sahabat Baru Century
discovered coal in its development. For the coal mining,
published Mining Business License (IUP) given to Sahabat
Baru Century but with the new enterprise, PT Merangin Energi
Mandiri.9

8 Buku Informasi Energi dan Sumber Daya Mineral, 2012,
Department of Energy and Mineral Resources of Jambi
Province, p. attachment.
9 Results of interviews with Riko Kurniawan, S.Hut., The head
of the General Office of Energy and Mineral Resources Mining
Licensing Merangin District, September 23rd, 2013.
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The absence of a new Mining Business License (IUP)
is understandable considering the Law No. 4 of 2009 Mining
Business License (IUP) can be assigned through the auction,
while the auction can be given after the government set mining
area. So far the mining area has not been set by the central
government, so that the auction process also cannot be done.10

Thus, current time is ongoing sort of moratorium on granting
of mineral and coal mining.

Second, related to policies regarding mining activities,
this time there is actually a local Regulation in Lieu of Laws,
whether issued by the provincial government and district
government. However, most of these regulations were issued a
further adjustment of settings based on Law No. 4 Year 2009.
Policies in Jambi Province are not as setting executor of Law
No. 4 of 2009, are:

1. Local Regulation of Jambi Province No. 8 Year 2009
on the Implementation of the Road to Transport
Mining, Crops and Other Goods Transport;

2. Local Regulation of Jambi Province No. 10 of 2011
on the Amendment
of Local Regulation No. 8 Year 2009;

3. Local Regulation of Jambi Province No. 13 Year 2012
on setting the Transportation of Coal in Jambi
province;

4. Jambi Governor Regulation No. 13 of 2012 on
Supervision and Control
of Goods Transport on Weigh Bridges;

5. Jambi Governor Regulation No. 18 Year 2013 on
Procedures
of Transportation of Coal;

Local Regulation of Jambi Province No. 13 In 2012 is
the Local Regulation in Jambi Province which now applies in
transporting coal. Policy related to the coal transportation is
discussed considering this policy is as a response to the high
intensity of coal transport in using public roads. Due to the high
intensity are frequent accidents involving vehicles transporting
coal, road damage, and even several times a coal transport
vehicles to demonstrate the vehicle parked on public streets
which is disturbing the public road.

10 Remarks delivered by Novaizal Top Varia, S.T., Section
Head of Mining Supervision Jambi Province General Office of
Energy and Mineral Resources (Interviewed in September 10th,
2013) states that the process is currently synchronization
process of mining area by the central government. The local
government has actually proposed mining area since long.

11 Article 5 Section (1).

Local Regulation of Jambi Province No. 13 In 2012
stipulated that any transport of coal in Jambi province must go
through a special road or waterway.11 Special road is meant
here is the road built by businesses that were used for the
transportation of coal from the mine to the port of the coal
terminal. The obligation to use a particular street or waterway
must be implemented not later than January 2014.12 However,
such measures are applicable after the specially built road. If
the special road has not been built or cannot be used then
haulage can be done through public roads imposed by the
Regional Head.13

Local Regulation of Jambi Province No. 13 The year
2012 also regulates pathways that must be passed by the
mineral and coal mining companies. For transporting coal mine
sites in Bungo and Tebo can be through a public road, namely
roads Simpang Niam - Lubuk Kambing – Pelabuhan Taman
Rajo, Tanjung Jabung Barat. While, specific to the transports in
Merangin, Sarolangun, Batang, and Muaro Jambi are through
the river contained in the district.14

Local Regulation of Jambi Province No. 13 In 2012,
state that if the regulation is disobeyed, they will get
administrative sanctions in the form of a written reprimand,
reduction in production plans for next year, and the revocation
of Mining Business License (IUP). 15 Even for violations
beyond the deadline in January 2014, businesses will be got
administrative sanction of license revocation.16

Local Regulation of Jambi Province No. 13 Year 2012
has been strengthened by the Governor Regulation No. Jambi
18 Year 2013. Governor Regulation is confirmed that the
transport of coal to go through a special road or waterway. The
uses of public roads are not yet available due to special road
can only be made up to 31 December 2013.17 Special road used
for transportation of coal was built by entrepreneurs.18

The businessmen do not mind regarding to these
policies, along a specific path or lane adequate river. PT Nan
Riang that conduct mining activities in Muara Tembesi,
Batanghari regency for example, during a portion of the mine
has been transported by the river path, but is constrained not to
do at any time due to river conditions. The road is commonly
used also due to PT Nan Riang see other businesses are also

12 Article 5 Section (2).
13 Article 6 Section (1).
14 Article 7 and 8.

15 Article 12 Section (1).
16 Article 12 Section (2).
17 Article 3 Section (1) and (2).
18 Article 5.
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allowed to use the public road.19 As for the district government,
the use of public roads is not too problematic. For example
Bungo district government, the settings do not cause problems
because the results of coal mining mostly transported using a
special road contained in land WKS, and partly transported to
a relative of West Sumatra has no problem related to road
conditions commonly used.20

Some Problems in the Management of Mineral and Coal
Mining under regional autonomy

The above description shows that, normatively the
mining of mineral and coal have been set up relatively better in
the current regulations, both at national and local level. It is
seen among others in the form of instruments changes in the
mining rights instruments into a Mining Business License, the
stages of mining activities more clearly than before and as well
as post-mining, and mining procedures that must go through the
auction after the first set of the mining area. Likewise at the
local level (Jambi), rules requiring employers to build a special
road in transporting coal or use the path of the river, indicating
an intention that the transportation of mining products do not
actually cause damage to public roads, as long as this happens.

However, the problem, as alluded to in the beginning
of the article, is along with the regional autonomy that affect
the co-competent local authorities in managing mining, is the
increasing environmental damage and conflicts function in
society. Wondering is preference of environmental damage due
to mining function that happens it has associated with the
management authority of mining activities on local
government, is still in question until now.

If used as his study material is normative provisions in
the Law, the functions of the current environmental damage
should not have happened. The reason is, every mining must be
accompanied by a Mining Business License, part of which was
issued by local governments. In fact, referring to the
Environmental Management Act, because of mining activities
likely to enter as a major and significant impacts on the

19 Results of interviews with Muhammad Ridho, S.P., The
Head of Technical Mining PT Nan Riang, October 20th, 2013.
20 Results of interviews with Prasetya, S.P., M.Sc., The Head of
the General Department of Energy and Mineral Resources
Mining Bungo, September 24th, 2013.

21 Such a situation is actually understandable, because since the
new order of government can be said of the people did not enjoy
the natural resources area. With regional autonomy is emerging
attitude of 'revenge' society that makes local natural resources
as "sovereign" people of the area. Tri Ratnawati, et al.,
Authority Relationship between Central and Local

environment, the action plan should also be accompanied by an
environmental impact assessment. In addition, also set national
standards, which should be a guide in any mining activities.

Regarding to the normative provisions, the
environmental damage caused by mining functions can be
prevented, unless the mine is not illegal and not accompanied
by Mining Business License. During the issuance of Mining
Business License through the correct processes and stages, and
the employer is also conducting its business in accordance with
permits and regulations applied, hence the damage of
environment functions can be avoided.

Nevertheless, until now, misperceptions about
decentralization and regional autonomy - which then pushes the
need for partial authority in the management of mineral and
coal exist in local government - still often encountered. For
instance, the perception of the potential availability of natural
resources is often recognized as "belonging to the people of the
area". As a result, the exploitation of natural resources that exist
in the regions, including mineral resources and coal, are
becoming more frequent, thus causing damage to the
environment functions.21

Such circumstances are also compounded by the fact
that the exploration and exploitation of natural resources,
particularly mining, is still much influenced by the paradigm
that natural resources is as a source of income rather than a
modal. Mutual needs that should take place in order to create a
balance of higher quality of life, in the end is dominated by the
human desire to dominate nature.22 It thus compounded also by
their political economic transactions in decision making about
the allowance of activities, so that the process of environmental
impact assessment and activities license is only a formality and
does not serve as the basis of objective decision making.23

Moreover, it also happens "bias" in the autonomy
areas today, where policy autonomy tend to be oriented on the
economy, problems of distribution of wealth, income
distribution, the percentage of revenue share-regional center,

Governments in the Regional Autonomy in Indonesia:
Opportunities, Constraints, and Implications, (Jakarta: LIPI
Political Research Center, 2003), p. 25.
22 Abrar Saleng, "Risks in the Exploration and Exploitation of
Mines and Legal Protection against the Parties (From the
Perspective of Mining Law)", Journal of Business and Law,
(Jakarta: Foundation for Development of Business Law,
Volume 26, No. 2, 2007), p. 5.

23 Eko Prasojo, Reformasi Kedua: Melanjutkan Estafet
Reformasi, (Jakarta: Salemba Humanika, 2009), p. 138.
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and so on.24 With such a perspective, as if the issue of central-
local relations will be completed if the regions for the results of
natural resources has been given and the money is divided. As
a result, the urgency of the problems of community
participation, community supervision, and also the importance
of the institutionalization of public accountability at the local
level tend to be ignored in the policy.25

Such a policy orientation autonomy it also shows that
the reform of decentralization and regional autonomy that goes
more to character institutional reform (state institutional
reform) rather than build the capacity of the state (state
capacity). The implication, decentralization and regional
autonomy that is present within the last a decade looks "very
real" in the form of institutions, but "subtle" in function.26 In
other words, decentralization has been present at the level of
symbols, but the relevant public welfare goals - which is the
reason underlying the implementation of decentralization, other
than democratization itself - is still far from the realization.27

In the field of management of mineral and coal, this is
a meaningful implementation of decentralization and regional
autonomy is more visible on the authority of local government
and the revenue to be derived from the management. As a
result, for the management of mineral and coal mining are more
oriented efforts on how to make mineral resources and coal
contained in the excavated area (read: exploitation) that will
generate additional revenue for local government income. The
issue of how public participation involved in the activities and
supervision, as well as the public accountability of government
to the public, as are other issues that tend to be overlooked.

Therefore, the post-coordination and supervision by
Anti-Corruption Commission (KPK) in 2014 and then 536
Mining Business License (IUP) has been revoked as of

24 Ni'matul Huda’s research on legal products in the area
showed that most local regulations are problematic, and
canceled, a legal product that is related to the economy. Within
the years 2002-2006, in which there are 554 local regulations
were canceled, 64 of which are in respect of taxes and levies
related to the 461 (Ni'matul Huda, "Controlled Products
Regional Legal Relations between the Government and Local
Government in the Republic Indonesia ", Journal of Law,
[Yogyakarta: Faculty of Law, University of Islam Indonesia,
special edition, Vol. 16, 2009], pp. 72-94). This clearly shows
the strong orientation with respect to the income of local
revenue in decentralization and regional autonomy.
25 Syamsuddin Haris, “Paradigma Baru Hubungan Pusat-
Daerah Ke Arah Format otonomi Daerah Masa Depan”, Berita
Ilmu Pengetahuan dan Teknologi, No.3, 2001, p. 78-79.
26 Syarif Hidayat, “Mengurai Peristiwa, Merentas Karsa:
Refleksi Satu Dasawarsa Reformasi Desentralisasi dan otonomi

November 2014. The revoked Mining Business License are 109
in Central Sulawesi, 17 in Southeast Sulawesi, 32 in North
Maluku, 6 in South Sulawesi, 65 in the Riau Islands, 57 in
South Sumatra, 153 in Jambi, 16 in Bangka Belitung, 19 in East
Kalimantan, 18 in South Kalimantan, 3 in Central Kalimantan,
and 34 in West Kalimantan.28 The coordination and supervision
of the KPK also shows, of the total 10 543 Mining Business
License (IUP), only 6,174 which has been declared clean and
clear (CnC).29

Hence in maintaining the sustainability of
environmental functions, and to realize the direction of the
constitution 'use of natural resources for the welfare of the
people', then the government, especially local, need to change
the way the field and orientation on the implementation of
regional autonomy. From the previous outlook and orientation
was more focused on the matter of their existing local
government authority and the inclusion of revenue to be earned,
must also be balanced with community engagement,
transparency of activities, as well as public accountability to the
public.

In addition, the implementation of the management of
mineral and coal by local governments, however, still must be
coordinated with the central government. The missing of
information on the central government regarding mining
business license that took place in the area, as presented in the
first part of this paper, the implications of the arrogance of local
government as if the scope of mining activities that the local
district / city or province then just a matter for local authorities.
In order for information and mining activities become more
focused, rdecreasing  the regional arrogance would be
necessary anyway pursued.

Daerah”, majalah Prisma, (Jakarta: LP3ES, Vol. 29 No. 3,
2010), p. 16-17.

27 Robert Arthur Simanjuntak, “Desentralisasi Fiskal dan
Manajemen Makroekonomi: Urgensi Suatu Grand Design di
Indonesia”, Prisma Magazine, (Jakarta: LP3ES, Vol. 29 No. 3,
2010), p. 41.
28 “KPK Ingatkan Gubernur Teliti Terbitkan Izin
Pertambangan”, http://www.cnnindonesia.com/
nasional/20141222064908-12-19644/kpk-ingatkan-gubernur-
teliti-terbitkan-izin-pertambangan/
29 “Evaluasi Penataan Izin Usaha Pertambangan Libatkan
KPK”, http://bisnis.tempo.co/read/
news/2015/05/24/090669021/evaluasi-penataan-izin-usaha-
pertambangan-libatkan-kpk.
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In addition, the involvement of the central government
deemed still need to be involved in the management of mineral
and coal mining, because the involvement of the central
government will increase trust and security for investors. In the
opening stages of mining, the central government is also
considered to be more experienced and mastered in terms of
technology. Beyond that, there are some foreign investment not
only risking the reputation of the area, but also the image of
Indonesia as a whole. 30

II. CONCLUSION
As a conclusion could be said that the management of

mineral and coal mining in the era of regional autonomy
normatively better than the previous period. This is partly
reflected by changes in the mining of mining rights instruments
into a mining license, the stages of mining activities more
clearly than before and as well as post-mining, and mining
procedures that must go through the auction after the first set of
the mining area. Likewise, the rules at the local level (Jambi),
which requires employers to build a special road in transporting
coal or use the path of the river, indicating an intention that the
mining activities more environmentally friendly, especially
public roads. Only problem was encountered is the point of
view and orientation towards the implementation of regional
autonomy, which is more focused on the matter of their existing
local government authority and revenue to be earned income,
so it looks exploitative. Therefore, in order that the
management of mining activities can be better, viewpoint needs
to be balanced with community engagement policy,
transparency of activities, as well as public accountability,
especially at the local level to the community.
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Abstract-Food handlers play an important role in
food sanitation. Food handlers were a potential
source of disease-causing transferred to others
through food. The aim of research to determine the
relationship of knowledge, attitudes and sanitation
of canteen with the application of sanitary hygiene
of street food in the high school cafeteria in Jambi
City. This research was observational which a cross
sectional study design. Population and samples in
this study were 104 food handlers. Collecting data
using a questionnaire and checklist according
Permenkes 942/Menkes/SK/VII/2003. Data
analysis using chi-square and multiple logistic
regression at 95% confidence level. The results
showed that 56.7% of respondents had a lower
knowledge; 69.2% had a good attitude, 67.3%
sanitation of canteen were not meet the health
requirements. There were a relationship between
knowledge (Odds Ratio (OR)  = 3.359 (95% CI:
1.477 to 7.640)), attitude (OR = 4.048 (95% CI:
1.683 to 9.736)) and sanitation of canteen (OR =
4.038 (95% CI: 1.701 to 9.586) ) with the
application of sanitary hygiene of street food. The
dominant factor affecting the application of
sanitary hygiene of street food was a food handler
attitude (OR = 4.899 (95% CI: 1.814 to 13.227))
controlled by knowledge and sanitation of canteen.
Attitude was a dominant factor on the application
of sanitary hygiene of street food in the high school
of cafeteria. So we need counseling, training and
supervision regularly and continuously from
Jambi City Health Office to the food handler and
owner of a school cafeteria.

Keywords: attitude, sanitation, canteens, hygiene,
snacks

I. INTRODUCTION

Health is a human need and a basic asset to live
productively, useful and effective. One of the big
influencing factors in our health is the environmental
factor, behavior factor, health services and heredity.
(Jambi Province Health Office, 2002:2). Environment
really influences the quality of the food itself. The food

has a big potential in nutrition fulfillment and also has
a level of vulnerability which can cause ptomaine
poisoning if it is not based on hygiene and sanitation,
also a maximum guidance. (Candra, 2006:12).
Sanitation hygiene is an effort to control the factors of
food, people, places and equipment that can cause
disease or illness. Diseases which are caused by food
in environmentally based called Food Borne Disease.
Food borne diseases are such as typhus, dysentery,
diarrhea and ptomaine poisoning (Candra, 2006: 18).

Based on basic sanitation inspections result and the
report of Jambi City Health Office (2013: 2) that there
had been ptomaine poisoning such as chicken noodle
in Kelurahan Selamat as many as 26 people, ptomaine
poinsoning of gado-gado in Kelurahan Kasang Jaya as
many as 11 people, ptomaine poisoning of Lontong in
Kelurahan Simpang IV Sipin Telanaipura as many as
13 people, and ptomaine poisoning of gado-gado in
SMAN 6 Jambi as many as 19 people. In 2014, it also
happened in Pondok Pesantren As’ad which caused
ptomaine poisoning of Nasi bungkus as many as 18
people, in SMAN 8 Jambi as many as 24 people which
caused ptomaine poisoning of Mie Ayam, and in SDN
(Elementary school) 27 as many as 15 people which
caused ptomaine poisoning of Bubur Kacang Hijau.

Based on the basic survey who author did in SMAN 6
and SMAN 8 Jambi that food handlers had not
optimally implemented sanitation hygiene of street
food, it was proved when the food handlers used a
table napkin as dishtowels, when they took the food
directly by hand without using forceps, when food
handlers did not wash the dishes by using the running
water, the dishes were gathered only in a basin and
after washing the dishes, they just dried their hands by
dusting to their clothes, also the food was opened to
the air. The author also made observations about the
garbage in the cafeteria around the canteen that there
was still scattered and the garbage cans were not
covered, sewerage did not flow smoothly. The result
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of author’s interviewing with the food handlers that
there were no supervision, they were not controlled
and trained by Jambi City Health Office about the
application of sanitary hygiene of food in the school
canteen.

The research which was done by Agustina (2009:8) to
the extraordinary events (KLB) of food borne disease
showed that the disease was based on the environment,
which was caused by not applying the sanitary hygiene
of food, so the food was contaminated. The good
sanitation hygiene of food needed to be supported by
the environment condition and supervision by the
Health Office and the school to the street foods which
were sold in the school canteens. Besides that, it
needed to be supported by the knowledge and good
attitude of the food handlers in applying of hygiene
sanitation of foods which were sold in canteens.

The research which was done by Budiyono (2008:8)
that there was a significant relationship between the
level of knowledge and practices of food handlers
about hygiene and sanitation of food at eatery in
Central Jakarta, which meant that the knowledge
played an important role on the quality of the food.
Research which was done by Naria (2015: 7) on
hygiene sanitation of food and beverage in USU
complex, Medan said that traders who qualified as a
whole in implementing the six principles of sanitary
hygiene of food and drink as much as 69%.

A successful application of sanitary hygiene of street
food besides from the high level of knowledge, it also
needs to be supported with a good attitude. Base on the
research above that behavior and environmental
factors played an important role on the quality of the
food. Factors that influenced behavior change were
knowledge, attitudes and actions. Factors that
influenced the behavior change consisted of
knowledge and attitude. The environmental factor was
canteen sanitation, while the application of sanitary
hygiene was an affected factor.

Based on the results of previous studies and
inspections of basic sanitation was done by Jambi city
Health Office and the basic survey who author did, so
it needed to do a research on the interaction of
knowledge, attitudes and sanitation canteen with the
application of sanitation hygiene of street food by food
handlers in the high school cafeteria in Jambi City in
order to avoid ptomaine poisoning that harm
consumers and students.

II. METHODS

This research was observational with cross sectional
study which the authors understand the interaction of
independent variables and the dependent variables
were done at the same time (Notoadmodjo, 2005: 32).
The aim of research was to determine the relationship
of knowledge, attitudes and sanitation of canteen with
the application of sanitary hygiene of street food in the
high school cafeteria in Jambi City. This research was
conducted in high school cafeteria in Jambi city on
August until October 2015. Population and samples in
this study were 104 food handlers in high school
cafeteria in Jambi city. The instruments used in this
study were questionnaire for the interviews and
checklist for observation.

III. RESULT

Univariate Analysis

The frequency distribution pictures of knowledge,
attitude and canteen sanitation with the application of
sanitary hygiene of street food.

The knowledge of food handlers were grouped into
two categories: high and low knowledge. The attitude
of food handlers were grouped into two categories of
good and bad. The canteen sanitations were grouped
into two categories of eligible and ineligible. The
frequency distribution of knowledge attitude and
sanitation canteen can be seen in Table 1.

Table 1. Frequency Distribution of Knowledge,
Attitude, Canteen Sanitation and application of
hygiene sanitary of street food

No Variable Total Percentage
(%)

1. Knowledge
- High
- Low

45
59

43,3
56,7

2. Attitude
- Good
- Bad

32
72

30,8
69,2

3. Canteen Sanitation
- Eligible
- Ineligible

34
70

32,7
67,3
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4. Application of
Hygiene Sanitary of
Food
- Good
- Bad

41
63

39,4
60,6

Based on Table 1, it could be found that the low
knowledge of food handlers was 59 (56.7%), more
than the high knowledge. The bad attitude of food
handlers was 72 (69.2%), more than the good attitude
of food handlers. The ineligible canteen sanitation was
70 (67.3%), more than the eligible canteen sanitation.
The bad application of hygiene sanitary of street food
was 63 (60.6%), more than the good application of
hygiene sanitary of street food.

BIVARIATE ANALYSIS

BIVARIATE analysis was used to determine whether
there was a relationship between the independent
variables with the dependent variable. The relationship
of knowledge, attitudes and canteen sanitation and the
application of sanitary hygiene of street food by food
handlers in high school cafeteria Jambi city can be
found in Table 2.

Table 2. Knowledge interaction, Attitude and
Canteen Sanitation and Application of Sanitary

Hygiene of Street Food

Variable

Application of Sanitary
Hygiene of Street Food Total P-

Valu
e

Good Bad
Total % To

tal
% Total %

Knowled
ge
- High 25 55,6 20 44,4 45 10

0 0,00
6- Low 16 27,1 43 72,9 59 10

0
Attitude
- Good 20 62,5 12 37,5 32 10

0 0,00
3- Bad 21 29,2 51 70,8 72 10

0
Canteen
Sanitatio
n
- Legible

21 61,8 13 38,2 34 10
0

0,00
2

-
Inlegible

20 28,6 50 71,4 70 10
0

Based on Table 2, the high knowledge of food handlers
and the good application of sanitary hygiene were 25
(55.6%), and low knowledge of food handlers and the
bad application of sanitary hygiene of street food were
43 (72.9%). Statistical test results obtained p-value
0.006 <0.05 means that there was an interaction

between the knowledge of food handlers and the
application of sanitary hygiene of street food. The
good attitude of food handlers and the application of
sanitary hygiene of street food were 20 (62.5%), the
bad attitude of food handlers and the bad application
of sanitary hygiene of street food were 51 (70.8%).
Statistical test results obtained p-value 0.003 <0.05
means that there was an interaction between the
attitude of food handlers and the application of
sanitary hygiene of street food in high school cafeteria
in Jambi City. The Legible canteen sanitation and the
application of sanitary hygiene of street food were 21
(61.8%), and the illegible sanitation canteen and the
bad application of sanitary hygiene of food were 50
(71.4%). Statistical test results obtained p-value 0.002
<0.05 means that there was an interaction between
sanitation hygiene canteen with the application of
sanitary hygiene of food in high school cafeteria in
Jambi City.

MULTIVARIATE ANALYSIS

Multivariate analysis was used to determine which
independent variables were most connected to the
dependent variable. In this study the authors used
multivariate analysis types Multiple Logistic
Regression was one of the approaching way which
used a mathematical model to analyze the relationship
between several independent variables with the
dependent variables.

Table 3. Interaction Analysis Results Between
Knowledge, Attitude And Canteen Sanitation with the
Application of Sanitary Hygiene of Street Food

Number Variable Log-
Likelihood

G P-
Value

1 Knowledge 130,790 08,696 0,003
2 Attitude 129,264 10,222 0,001
3 Canteen

Sanitation
128,992 10,494 0.001

Based on Table 3, it could be found that there were
three variables that p-value <0.05, those were the
knowledge variables with p-value of 0.003, the
attitude variables with p-value of 0.001, and the
sanitation canteen with a p-value of 0.001, thus all the
variables entered into the multivariate model.

IV. DISCUSSION

The interaction of knowledge with the application of
sanitary hygiene of street food, in this study there were
more low knowledge food handlers compared with
high knowledge food handlers. It showed that
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knowledge of food handlers strongly supported the
application of sanitary hygiene of Food. Multivariate
analysis result with logistic regression that the
knowledge variable tested together with the attitude
variable and canteen sanitation variable gave a
significant contribution to the application of food
hygiene sanitation. This is indicated by the number of
OR 3,429.

The research which was done by Yunaenah
(2009:48) stated that 64% of food handlers who did
not use the tools or clamp while taking food had a
potential of contamination.

The results of the study showed that the low
knowledge of food handlers was the food handlers at
SMAN 2 (42.5%), SMAN 6 (34.5%), and SMAN 7
(25.7%). The low Knowledge of food handlers was
because most of them got low education. The
education of food handlers <High schools were 81
(77.8%), and also there were no training, counseling
and supervision by Health Office of Jambi.

Based on Rahmawati’s Research, (2015: 52) that the
action was based on the knowledge would be better
than the actions that were not based on knowledge,
where the correlation between knowledge and attitude
of food handlers about hygiene, food sanitation and
practices of Penyet food handlers in Tembalang
Semarang were not good with the score of knowledge
52% and 64% for attitude.

The results of the bivariate analysis with chi_square
showed that there was an interaction between the food
handlers attitude and the application of sanitary
hygiene of food in high schools cafeteria in Jambi city
with a significant value of 0.003 (p <0.05). The
application of good hygiene sanitation was more
common the bad attitude as many as 51, than a good
attitude as many as 12.

The result of Multivariate analysis with double logistic
regression, that the attitude of food handlers were
tested together with knowledge of variables and
canteen sanitation gave a significant contribution to
the application of sanitary hygiene in high school
cafeteria in Jambi City, even it was the most dominant
variable. It was proved by the numbers OR was greater
than the other variable is 4.899.

The results showed that the bad food handlers attitude
were in the cafeteria SMAN 6 (4%), SMAN 7 (7.8%),
and SMAN 8 (7.5%). The bad food handlers attitude
is one of the reason, because when the author was

doing this research, Jambi city was in drought at that
time, so food handlers did not apply the principles of
sanitary hygiene of food, the water was hard to find so
the food handlers washed their dishes with a minimum
amount of water and when serving the food, they did
not think about the principles of sanitary hygiene
because there were no training, counseling and
supervision by Health Office of Jambi. Besides that, a
crowded student in rest time made the food handlers
could not serve the food by applying the principles of
sanitary hygiene. They just thought how to sell all their
foods.

Attitude is a tendency to respond positively or
negatively to the organism, object or situation
(Sarwono, 2007: 36). Attitude is not an activity but a
predisposing of behavior formation (Notoadmodjo,
2007: 64). The expressing attitude also is something
that is influenced by the surrounding circumstances,
while the expressing attitude is a behavior. Behaviors
and attitudes interact and influence each other
(Walgito, 2004: 40).

A positive attitude in the value of health, were not
always implemented into a concrete actions. Attitudes
would become a real action was needed a supporting
factor or a possible condition such as information,
facilities and supporting factors of various parties
(Notoadmodjo, 2007: 65). It means that the attitude is
shown by the food handlers would not produce good
results if the whole party can not support each others.

It fits with research Wagustina (2013: 8) stated that
there was an influence of hygiene and sanitation
training to the knowledge and behavior of food
handlers with a percentage of 76%. Domain
knowledge was very important for the formation of a
person's actions. The action was based on the
knowledge would be longer than the action that was
not based on the knowledge (Maria, 2011: 15).

The interaction of canteen sanitation with the
application of sanitary hygiene of street food, in this
study there were more eligible canteen sanitation than
the legible. Interaction with the application of sanitary
hygiene of food sanitation accepted statistical p-value
of 0.002 (p <0.05). It showed a support to the
application of sanitary hygiene of food.

Research shows that the bad canteen sanitations were
SMAN 2 (40.7%), SMAN 5 (32.4%), and SMAN 6
(33.3%). Based on interviews and observations,
showed that the water sources in the high school in
Jambi City were from PDAM, wells and boreholes/
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Artesian well (Attachment 1). Water parameters were
observed in this study are the parameters of physical
water (water is tasteless, odorless and colorless) based
Permenkes 416 / Menkes / PER / IX / 1990 About
Conditions and Water Quality Monitoring. Providing
the clean water in SMAN 2, SMAN 6, SMAN 7 and
SMAN 8 Jambi were less qualified in physically
because the water color is yellow and smelling. The
amount of water in high school in Jambi city also was
very minimal, because when the author was doing this
research, Jambi city was in drought and smog at that
time. PDAM water source was stopping, the well was
dry, so the water was not enough and in a small
amount. The food handlers washed their dishes by
using minimum water in order that the water was
enough for the other canteen’s need. Unavailable
water also affected Toilet/WC in the schools. WC
conditions were not maintained cleanliness of their
environment and caused a bad odor. To overcome this
problem, school bought water by using the cistern for
their daily needs.

Clean water is the water that is used for everyday
purposes. As the limit, clean water is water that
qualifies the requirements for drinking water supply
system. Wibawa, A Research (2008: 14) stated that to
support the application of sanitary hygiene of street
food is the availability of sanitary facilities. Results
showed that the sewerage at SMAN 2, SMAN 6 and
SMAN 7 Jambi was not qualified, this was because of
a pile of garbage around the disposal of the waste, so
the waste water clogged and did not flow smoothly,
and sewerage was very close to the neighborhood
canteen so that the environment canteen often caused
a bad odor, this could lead to breeding grounds for the
nuisance vector and polluted the environment around
the cafeteria. How to solve the problem, the garbage
piled around the disposal of waste water was collected
and disposed from the place so that waste water could
flow smoothly. Waste water was the remainder of a
business or activity that was in liquid form.
Wastewater could be derived from household and
industrial.

The sanitary facilities were the tools and equipments
that must be available to maintain the quality of the
environment or the controlling factors of the physical
environment that can lead to contamination of the food
or the surrounding environment, in addition to
wastewater sanitation facilities were also needed such
as the availability of waterproof bins, did not rust and
closed. The Waste from the school canteens of SMA
N 2, SMA N 6, SMA N 7 and SMA N 11 were thrown

in the trash which was used to accommodate the trash
did not correspond to the amount of waste, cans were
not closed and strewn around the canteen, there were
no special personnel garbage, waste was disposed
directly by the food handlers at the time after selling,
but taking out the trash when finished selling was not
routinely carried out by food handlers. This could
damage the environment around the cafeteria and
cause insects such as rats, cockroaches flied around
and alighted on the food, so if consumers ate and used
the utensils that could cause ptomaine poisoning,
causing health problems and polluted the environment
around the cafeteria. How to overcome this trash could
be made a lot of larger bins to accommodate the
amount of the waste and to prevent the entry of
animals and caused bad odor. Garbage should be
disposed every day so to prevent environmental
pollution caused by garbage.

Results of Santoso, B’s research (2003: 8) stated that
wastewater was a highly supportive factor cafeteria
atmosphere, if the cafeteria near by the sewerage
would cause the unpleasant smell and very disturbed
consumers who ate in the cafeteria.

Base on the research that school canteens were not
qualified because there were not applying the sanitary
hygiene of street food, lack of sanitation facilities, no
training, no counseling and supervision by Health
Office of Jambi. While the mayor of Jambi
programmed a healthy school and one of the indicators
is the school cafeteria. A healthy school is a school that
has sanitation such as clean water, sewerage that runs
smoothly and flows, availability of toilet / WC,
availability of bins are waterproof and have the lid as
well as the availability of hand washing facilities.
Hand washing facilities were available only in SMA
1, SMA Negeri 3, SMA Negeri 4 and SMA Negeri 5
but hand washing facilities were not well maintained,
there were dirt bins in place of hand washing,
container washstand looked dirty and there were
larvae, except in SMAN 1 and SMAN 4 hand washing
facilities provided in the form of small size tedmon
surrounded tedmon mounted faucet for hand washing,
the students wash hands with running water and soap
and hand wipes also available. Hand-washing facilities
could also be a learning tool to get a clean life, to get
used to wash hands with soap and running water food
handlers, the panel of teachers and students would
have a clean and healthy living habits. This is same
with Sulemah’s research (2008: 38) stated that the
relationship between canteen sanitation with physical
place of food processing in University of Indonesia did
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not qualify at 56% and the reason was because no
supervision to canteen in University of Indonesia.

Nurtika’s Research (2011: 8) stated that food handlers
played an important role in canteen sanitation, where
the condition of canteen sanitation were eligible
besides the availability of facilities, attitudes or
behavior of food handlers played an important role in
the school cafeteria.

Multivariate analysis results obtained odds ratio (OR)
of variable attitude was 4.899 (95% CI: 1.814 to
13.227) means the attitude variables have the
possibility of the bad Application of Sanitary hygiene
5 times after the controlled variable knowledge and
environmental sanitation canteen. The analysis
showed that the attitude was the most dominant
variable interacts with the application of sanitary
hygiene of food handlers in high school cafeteria in
Jambi city with OR greater than other variables, 4.899.

According to Notoadmodjo (2007: 53) attitude is a
reaction or response to someone who is still closed to
a stimulus or object. Attitudes are the real show their
connotation of conformity reaction to certain stimuli.
A good knowledge becomes bad if it is not followed
by a good attitude. It means that although the
knowledge of food handlers on the application of
sanitary hygiene of food is good, if it is not
implemented with a good attitude then there will be no
meaning.

V. CONCLUSIONS

The conclusion of this research, there is a knowledge
interaction with the application of sanitary hygiene of
street food, where the low knowledge of food handlers
was 59 (56.7%) with a p - value 0.006 and OR value
of 3.429. There is an attitude interaction with the
application of sanitary hygiene of street food, where
the bad attitude of food handlers was 72 (69.2%) with
a p - value 0,003 and OR value of 4.899. There is a
canteen sanitation interaction with the application of
sanitary hygiene of street food, where illegible canteen
sanitation 70 (67.3%) with a p - value of 0.002 and OR
value of 3.090. There is a dominant factor that
interacts with the application of canteen sanitary
hygiene is the attitude with OR of 4.899, after being
controlled by (95% CI: 1.814 to 13.227).

Suggestions for Government agencies (Jambi City
Health Office and Department of Education & Culture
Jambi) are expected to develop healthy school,
compiling SOP, doing a promotion, training,

supervision and guidance to food handlers so we can
create healthy school canteens. For Educational
Departments are expected to support the
environmental sanitation conditions of school canteen
and issue policies that essentially supports
environmental sanitation healthy school canteen and
the school is also expected to evaluate the
implementation of existing policies. As a policy
holder, the school can work with the Jambi City Health
Office and BPOM in controlling and giving
supervision to the school cafeteria. For Other authors
expected to add variable financing, policies, culture
and internal characteristics, so that we can know more
about the factors that have an interaction with the
application of sanitary hygiene of food and could be
added the students as a research objects. Food handlers
are expected to apply the sanitary hygiene of foods
which are sold to guarantee the health of students and
can create an environment of healthy school canteen.
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Abstract-Cutlery is one of factor that plays a role in 

disease transmission, because the dirty cutlery 

contains microorganisms can transmit the disease. 

The aim of this study was determine the 

relationship of personal hygiene, water quality, 

washing techniques and storage of equipment to 

the number of bacteria on cutlery of cafeteria in 

high school in Jambi city. The study was a cross 

sectional, conducted in August to October 2015 at 

government high school throughout the city of 

Jambi among 50 cafetarias at the eleven high 

school taken by proportional random sampling. 

The independent variables were personal hygiene, 

water quality, washing techniques and storage of 

equipment. The dependent variable was the 

number of bacteria. Number of bacteria examined 

by Plate Count Agar method and double tube of the 

Most Probable Number. Bacteriological 

examination of water by a row of test tubes that 

fostered the growth of coliform. The data collection 

was observation using a checklist. Statistical 

analysis were using chi square and multiple logistic 

regression. The result showed that 50% of personal 

hygiene of food handlers unfavorable, 30% water 

quality wasn’t good, 23% poor eating utensils 

washing techniques and 21% poor equipment 

storage. There were 38% cutlery with the number 

of bacteria > 100 colonies/cm2. There were 

relationship between personal hygiene (OR = 

7.667; 95% CI = 1.47 to 39.99), water quality (OR 

= 7.36; 95% CI = 1.67 to 32.44), washing technique 

(OR = 7.36; 95% CI = 1.19 to 32.08) with the 

number of bacteria on dinnerware. There was no 

relation between feeding equipment storage area to 

number of bacteria on cutlery (OR = 0.65; 95% CI 

= 0.18 to 2.41). The dominant factor was a personal 

hygiene OR = 6.171 (95% CI = 0.094 to 34.820). The 

necessary supervision, counseling and training 

from the City Health Office of Jambi to food 

handlers in the high school cafetaria so the food 

vendors can implement food sanitation hygiene in 

daily practise. 

Keywords: hygiene, water quality, washing, 

number of bacteria, cutlery. 

I. INTRODUCTION 

According to H L. Blum quoted by Kusnoputranto 

(1986: 23), that health status is influenced by four 

factors: heredity, health, behavior and environment. 

Among those factors, essentially environment is a 

condition or an optimal environmental state that has a 

positive effect and plays an important role towards the 

realization of optimum health status. The big 

environmental influence on public health needs to be 

done through the efforts of environmental health. One 

of the efforts is monitoring public places and food 

hygiene including the improvement of food sanitation 

in the processing place of foods and beverages that sell 

providing services of food for the public (Anwar,dkk, 

1987:39). 

Cutlery is one of factor that plays a role in disease 

transmission, because the dirty cutlery contains 

microorganisms can transmit the disease through the 

foods, so that the process of washing cutlery with 

application of washing method is very important.  

The hygiene level of food consumed is influenced by 

several factors, for example in processing, storage, 

transportation and serving until washing the cutlery. 

Water that is used for washing cutlery physically like 

its odor, taste, color and the number of bacteria 

according the regulation of Ministry of Health No. 416 

/ Menkes / Per / IX / 1990, about the requirement of 

clean water. While the cutlery requirements are 

regulated in the Ministry of Health No. 715 / Menkes 

/ SK / V / 2003 that the cutlery requirements must not 

contain more than 100 bacterial colonies / cm² surface. 

The cutlery cleanliness is very important and affects 

the quality of food and beverages. The dirty cutlery 

can be a breeding ground of organisms or germs and 

contaminate the foods. All of the cutleries which are 

possible to contact with the foods need to be always in 
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clean condition and no leftovers on them. If it is 

happened, it will be a chance for bacteria in breeding 

and decomposing the food (Purnawijayanti, 2001:40). 

The dirty cutleries have an important role as a breeding 

ground for the bacteria and poisonous. 

So the cleanliness of the cutlery should always be kept 

in order avoid contamination of pathogenic bacteria 

such as Escherichia coli and other contaminants. 

The contamination food of the microbes can be from: 

the environment, raw materials, water, cutlery, and 

contacted people from the food processing, start from 

raw materials until it is ready to serve. The food 

vendor hygiene factor or food clerk is most popular 

called as personal hygiene should be appropriate with 

the procedures in maintaining the cleanliness when 

doing the food processing, so the food will be safe and 

sound (Chandra, 2007: 12).    

The procedure in maintaining the cleanliness is a clean 

attitude to prevent the food contamination. The 

important procedure for the food vendor is washing 

their hands, the cleanliness and health of themselves. 

But most of infected food vendors may be not aware 

that they bring the pathogenic bacteria in their colon 

because they do not feel bad or not showing the 

symptoms (carrier). The other factors are like the 

behavior in processing the food traditionally, storage 

and serving the food not in clean and not fulfilling the 

sanitary requirements (Chandra, 2007:14). 

That the process of soaking cutlery and washing by 

using a system of three tubs were able to reduce the 

content of bacteriological Reviewed cutlery, energy 

processing highly educated, no relation to the 

management of food and drinks, while the use of rings, 

power processing using long nails and washing 

process with 3 bath not related to the bacteriological 

quality tableware Cahyaningsih (2009:5). 

II. METHODS 

This study used a quantitative approach that was more 

emphasis on the objective measurement to social 

phenomena. To be able to perform measurements, 

every social phenomenon was translated into several 

components of the problem, variables and indicators. 

Each determining variable was measured in giving the 

different symbols according to the category of 

information related into these variables. This type of 

research was observational with cross sectional 

design. 

The research was conducted in August to October 

2015 in the cafeterias at government high school 

throughout the city of Jambi. 

The study population was a food vendor in the 

cafeteria at government high school throughout the 

city of Jambi, 104 food vendors of 11(eleven) 

government high schools in the city of Jambi, total 

cafeterias of government high schools in the city of 

Jambi. The amount of taking sample was 50 food 

vendors in the cafeteria of government high schools in 

the city of Jambi or 48% of the total population. 

Methods of data collection for personal hygiene 

variable, washing techniques, and storage of 

equipment was using observation sheet (checklist) 

based on the development of food and beverage 

sanitary books on sanitation education institutions 

(Anwar, 1997: 24) Pusdiknakes RI. The inspection of 

water quality physically and laboratory was based on 

Permenkes No. 416 of 1990, while the laboratory 

inspection of the bacteria in the water and the number 

of bacteria in the cutlery was done. Standard Operating 

Procedure (SOP) in wipe sampling of the cutlery and 

laboratory  

Secondary data was collected from various sources 

such as from Jambi City Health Office about the 

number of people with ptomaine poisoning in the city 

of Jambi and inspection of basic sanitation, the 

Department of Education and Culture in Jambi about 

total number of the students and the address of the 

government school in the city of Jambi, and the results 

of previous research that was closely related to 

problems studied. The research instrument used in this 

study was the observation sheet (checklist). Validity 

and reliability was on the attachment. Validity test was 

done on 15 food vendors in the 11 (eleven) cafeteria 

of government high schools in the city of Jambi. For 

personal hygiene items as many as 15 items of 

observation. After the test became only 12 items are 

used. Washing technique as many as 10 items, after 

the test became only 8 items and storage of cutlery as 

many as 5 item, after the test became only 4 item 

observation. 

The stages of the study as follows: Data collection 

which was like observation using a checklist sheet. 

The author provided guidance or explanation to the 

enumerators associated the cutleries sampling 

technique such as plates, spoons, forks, cups and water 

sampling. The samples of the cutlery was inspected in 

the Health Analysis laboratory in the city of Jambi, so 

do a bacteriological examination of water samples 

which was done in the Health Analysis laboratory in 

the city of Jambi. 
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Data analysis method was to analyze the relationship. 

The stages were univariate analysis, bivariate analysis 

and multivariate analysis. 

III. RESULT 

Based on the results of the study in government high 

school in the city of Jambi consisting of 50 food 

vendors, characterizing of food vendors that included 

gender, education, age and length of working. 

Table 1. The characteristics of food vendors in the 

cafeterias at government high school in the city of 

Jambi 

No. The 

characteristic of 

food vendors 

F % 

1. Gender   

 - Male 9 18 

 - Female 41 82 

2. Education   

 - High 19 38 

 - Low 31 62 

3. Age   

 < 40 Years 15 30 

 > 40 Years 35 70 

4. Length of working    

 < 10 Years 48 96 

 > 10 Years 2 4 

The characteristics of food vendors based on gender in 

the cafeteria at government school in the city of Jambi 

mostly was women at 41 (82%), based on the 

education mostly was a low educated as 31 (62%), 

based on the age mostly was more than 40 years as 

many as 35 (70%), and based on years of working was 

mostly less than 10 years were 48 (96%). 

Table 2. The research based on Variable Frequency 

Distribution in the cafeterias at government high 

school in the city of Jambi. 

No. Variables of 

research 
F % 

1. Personal Hygiene   

 - Unfavorable 25 50.0 
 - Favorable 25 50.0 

2. Water Quality   

 - Not good 30 60.0 
 - Good 20 40.0 

3. Washing 

techniques 
  

    -    poor   23 46.0 

    -    rich 27 54.0 

4. Storage of the 

equipments 
    -   Poor 

    -   Rich 

 

 
21     

29 

42.0 

58.0 

5.  The number of  
bacteria on cutlery 

 
 

      - Not Good 38 76.0 

     - Good 12 24.0 

The frequency distribution of personal hygiene of food 

vendors in the cafeteria high schools in the city of 

Jambi is same between the favorable personal hygiene 

50% with unfavorable personal hygiene 50.0%. The 

quality of water used in the cafeteria of high schools 

in the city of Jambi based on the results of laboratory 

tests was not good and unqualified as 60%. The rich 

washing techniques performed by food vendors in the 

cafeteria high schools in the city of Jambi is a good 

deal that is as much as 54.0%. The rich storage of 

cutlery of the food vendors in the cafeteria high 

schools in the city of Jambi most with good criterion 

that was as much as 58.0%. Result of laboratory tests 

that the number of bacteria on the cutlery in the 

cafeteria high schools in the city of Jambi was mostly 

not good and unqualified as many as 76.0%. 

Table 3. Relationship Analysis of Research Variables 

with Bacteria On the cutlery in cafeteria high schools 

in the city of Jambi. 

 

 
Variable of 

Research 

The Number of Bacteria on 

The Cutlery 

 

 
OR 

 

P - 
Value 

 
Unqualified Qualified 

N % N % 

Personal 

Hygiene 

      

- Unfavorabl

e 
23 92,0 2 

8,0 7,67 0,02 

- Favorable 

 
15 60,0 10 40,0 

 

Water 

Quality 
    

  

 

- Not Good 27 90,0 3 

  

10,0 

 

 

7.4 

 

0,007 

- Good 11 55,0 9 45,0   

Washing 

techniques 
   

   

- Poor 21 91,3 2 8,7 6.2 0,045 

- Rich 17 63,0 10 37,0   

Storage of 

The 

Equipments 

    

  

- Poor 
15 71,4 6 

28,6 0.6

5 

0,758 

- Rich 23 79,3 6 20,7   

 

The analysis results of relationship between personal 

hygiene with the number of bacteria on the cutlery in 

the cafeteria at government high school in the city of 

Jambi that there were 25 food vendors with poor 

personal hygiene, obtained 23 (92.0%). 25 Food 

vendors were not eligible number of bacteria on the 

cutlery. Food vendors with good personal hygiene 

obtained 15 (60%) food vendors were not eligible 

number of bacteria on the cutlery. Statistical test 

results obtained Chi-square p-value = 0.020 (p <0.05), 
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it could be concluded that statistically there was a 

significant relationship between personal hygiene with 

the number of bacteria on the cutlery in the cafeteria at 

government high school in the city of Jambi. 

The analysis results of relationship between the water 

qualities with the number of bacteria on the cutlery in 

the cafeteria at government high school in the city of 

Jambi that there were 30 water quality not good in the 

cafeteria SMA Jambi City, obtained a total of 27 

(90.0%) which were not eligible number of bacteria on 

the cutlery, and there were 20 water quality good and 

qualified, obtained 11 (55.0%) which were not eligible 

number of bacteria on the cutlery. Statistical test 

results obtained Chi-square p-value = 0.007 (p <0.05), 

it could be concluded that statistically there was a 

significant relationship between water quality with the 

number of bacteria on the cutlery in the cafeteria at 

government high school in the city of Jambi. 

The analysis results of relationship between the 

washing techniques with the number of bacteria on the 

cutlery in the cafeteria at government high school in 

the city of Jambi that there were some 23 food vendors 

with poor washing techniques, gained as much as 21 

(91.3%) who were not eligible number of bacteria on 

the cutlery and 27 food vendors did a good washing 

techniques, obtained by 17 (63.0%) who were not 

eligible number of bacteria on dinnerware. Statistical 

test results obtained Chi-square p-value = 0.045 (p 

<0.05), it could be concluded that statistically there 

was a significant correlation between washing 

technique with the number of bacteria on the cutlery in 

the cafeteria at government high school in the city of 

Jambi. 

The analysis results of relationship between the 

storage of equipments with the number of bacteria on 

the cutlery in the cafeteria at government high school 

in the city of Jambi that there were 21 cafeterias not 

good in storage of equipments, gained as much as 15 

(71.4%) who were not eligible number of bacteria on 

the cutlery and 29 cafeterias with good category in 

storage of equipments, gained as much as 23 (79.3%) 

who were not eligible number of bacteria on cutlery. 

Statistical test results obtained Chi-square p-value = 

0.758 (p> 0.05), it could be concluded that there was 

no statistically significant relationship between the 

storage of cutlery with the number of bacteria on the 

cutlery in the cafeteria at government high school in 

the city of Jambi. 

The analysis result of double regression logistic 

multivariate between the washing techniques, water 

quality, and personal hygiene with the number of 

bacteria on the cutlery in the table below: 

Table 4. The analysis result of double regression 

logistic multivariate between the washing techniques, 

water quality, and personal hygiene with the number 

of bacteria on the cutlery 

Analysis  B P_ 

Wald 

OR 95 % CI 

Logistic Regression 

Multivariate 

between Variables 

    

- Personal hygiene 1,77 0,06 5,857 0,97-35,53 

- Water Quality 1,75 0,04 5,757 1,14-29,20 

- Washing 
Techniques 

 

1,47 0,12 4,366 0,69-27,10 

Logistic Regression 

Multivariate of The 

Last Models 

    

- Personal hygiene 1,82 0,04 6,171 1,094-34,82 
- Water Quality 1,79 0,02 5,996 1,260-28,53 

- Constanta  -6,85 0,00 0,001  

 

Based on the data above that the significance Log-

Likeihood <0.05 (p = 0.001). But significantly 

P_Wald on variable unfavorable washing techniques 

have P_VALUE> 0.05, so it is extremely needed the 

expenditure on modeling variables. After being tested, 

that good water quality variables and personal hygiene 

had P_VALUE (Sig) below 0.05, which meant that 

two variables significantly related to the figure of 

bacteria on the cutlery. 

In the interaction analysis, the selection of variables 

that interacted between the independent variables was 

based on the substance. Based on variables in the 

multivariate model, the possible interaction was the 

water quality and personal hygiene. The result of 

interaction that the test showed the omnibus 

P_VALUE = 0.998 meant greater than 0.05. It 

indicated that there was no interaction between water 

quality variables with personal hygiene. 

Based on the overall results of the analysis, it could be 

concluded that from the four independent variables 

were related to the number of bacteria on cutlery, there 

were only two significant related to the number of 

bacteria on cutlery those were personal hygiene and 

water quality. The analysis result of Logistic 

Regression Multivariate of The Last Models that Odd 

Ratio (OR) of personal hygiene variable was 6.171 

((95% CI: 0094-34820), it meant that personal hygiene 

variable had the chance of bacteria contamination in 

the cutlery 6 times higher after the controlled variable 

water quality. Furthermore, it could be concluded that 

the greater the value of Exp (B), the greater the effect 

on the number of bacteria on cutlery. The analysis 

showed that, personal hygiene variable was the most 

dominant variable related to the number of bacteria on 
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the cutlery in the cafeteria at government high school 

in the city of Jambi. 

IV. DISCUSSION 

The relationship analysis of personal hygiene with 

number of bacteria on the cutlery in the cafeteria high 

school in the city of Jambi found that, the food vendors 

with good personal hygiene highest one was in SMAN 

3 and SMAN 11. Personal hygiene could also lead to 

the total number of bacteria on cutlery. Therefore, 

personal hygiene of food vendors was concerned. The 

evidenced was from the study of 50 cafeterias that 

there were 38 cafeterias that did not qualify in the 

canteen SMAN 2 and SMAN 7 the city of Jambi. From 

the results obtained by analysis of the value of OR = 

7,667, meaning that the bad personal hygiene of food 

vendors had the opportunity to 8 times for the number 

of bacteria on cutlery compared with the good 

personal hygiene. 

Personal hygiene had a relation with the number of 

bacteria on cutlery means that good personal hygiene 

will not cause contamination of the cutlery and the 

food that will not contain bacteria (Yunus, 2015: 210). 

Personal hygiene is an effort of public health who 

studied the effect of environmental conditions on 

human health so that the resulting efforts to prevent 

diseases caused by environmental stress of poor health 

and make good environmental conditions in order to 

ensure the maintenance of health, hygiene is the effort 

of health prevention (preventive) which is more 

focused on activities individual health or personal 

health of human life. 

E. coli contaminants that personal hygiene variable is 

the most dominant variable which affects the quality 

of food and beverages because water is a determining 

factor (Yunus, 2015: 210), this is likely said by 

(Fathonah, 2005: 12) that clean working clothes will 

ensure sanitation and hygiene food processing because 

there is no dust or dirt attached to the clothing can 

indirectly cause pollution to the cutlery. 

Food vendors who washed their hands, from the 

research that 55% of the food vendors did not wash 

their hands before handling the food, 67% of food 

vendors with an apron that used workers were not 

clean and used as hand wipes. A total of 50 food 

vendors, obtained 68% of food vendors did not use 

tongs when taking food, 67% of food vendors did not 

use caps or nets hair (hairnet), and 68% of food 

vendors each hand touching, scratching, combing, or a 

hair tie, hand was not immediately washed their hands 

under running water. 

The results were consistent with research conducted 

by Hartono and Susanna (2003: 8) stated that 64% of 

food vendors did not use the tools or clamp while 

taking or holding potential food contamination. The 

touch of the hand was the most common cause of food 

pollution. Microorganisms embedded in the hand will 

move into food and multiply in food, especially in 

processed food. In addition, behavior or bad habits 

food vendors might also influence the occurrence of 

Escherichia coli bacteria contamination in foods or 

beverages tool. 

The biggest of food contamination is the worker. Food 

vendors who handle food must follow adequate 

procedures to prevent contamination of bacteria and 

germs on the cutlery (Titin Agustina, 2010: 14). 

The procedure is important for food vendors who have 

personal hygiene and good living habits (Fathonah, 

2005: 11), like always maintain the cleanliness of 

hands, always use tongs or tools or holding food when 

serving food and using apron. 

Bacteria can contaminate food through the hair, skin, 

nails, airway, hands, sneezing, spitting, yawning and 

coughing, the bad habits were found also on food 

vendors who made a habit of having a smoke at work 

and the tools used to take food in a state unhealthy so 

the food will become contaminated with microbes, 

(Department of Health 2010: 34). Ignorance of food 

vendors in the handling of food and hygienic was 

caused by the lack of guidance and supervision of the 

agency (Cahyaningsih, 2009:11). 

lack of guidance and supervision of the agency, 

(Cahyaningsih, 2009: 11). 

The bad personal hygiene was caused by the food 

vendors and canteen worker not understand about how 

important of food quality because of habits and 

coaching that leads to good behavior such as the 

requirement of food sanitation related to conditioning 

food and drink must have rules of behavior and 

hygiene was good. Personal Hygiene food vendors 

needed to be learned and applied in food processing to 

prevent the transmission of infectious diseases through 

food. 

There were several things that must be taken to avoid 

the bad effect on food and drink, when processing and 

serving of food to prevent the transmission of 

infectious diseases, every food vendor must: always 

wash their hands before handling food, beverages and 

equipment. 

Personal hygiene included all the terms of the 

employee's (food vendors) personal hygiene. Keeping 

personal hygiene means keeping clean living habits 



The 1’st International Conference on Green Development – University of Jambi - 2016 

70 
 

and maintaining the cleanliness of the whole body. 

There are several things that should be done included 

washing hands before and after handling food, short 

and clean nails, always wear a carpus (special hat for 

chef) or using a headgear, not fumbling the nose while 

working and do not wipe the face with hands but using 

a handkerchief, keep oral hygiene and teeth, do not 

smoke while preparing food, do not cough facing the 

food, do not taste the food directly on the cooking 

appliance. By leaving this bad activity, the 

contamination of foods can be avoided (Chandra, B, 

2006: 9). 

The sources of water used by 11 schools in the city of 

Jambi were dug wells, artesian wells and PDAM 

water. Water was observed in this study is the quality 

of the physical and microbiological. The results of the 

study that the quality of water coming from the water 

sources which can cause the number of bacteria in the 

cutlery. Water supply, not only the quality, its quality 

must also qualify the applicable standards. So, before 

it is distributed to the customer needs to be processed 

and qualify the clean water standards. Ideal clean 

water should be clear, colorless, tasteless and odorless 

and contains no pathogens. Water should not be 

corrosive, no sediment left on the entire distribution 

network. Basically, this requirement is made to 

prevent the occurrence and spread of water-borne 

diseases. 

The survey results that 12% of street vendors were 

using PDAM Water such as SMAN 8 and SMA 9. 

48% of food vendors were using artesian wells such as 

SMAN 4, SMAN 6 and SMAN 9. 40% of vendors 

were using dug wells such as SMAN 1, SMAN 2, 

SMAN 3, SMAN 5, SMAN 7 and SMAN 10. The 

facilities of the water to wash the cutlery were 70% 

unqualified such as SMAN 2, SMAN 3, SMAN 7, 

SMAN 10 and SMAN 11, while 30% of qualifying 

clean water were SMAN 1, SMAN 4, SMAN 6, 

SMAN 8 and SMAN 9. Physically, all the water 

sources in accordance with the parameters those are 

colorless, odorless and tasteless. 

Based on the study research conducted by Wibawa A. 

(2008), states that to support the sanitation Hygiene 

qualified the health at the cafeteria, one of them is the 

provision of clean water, a source of clean water, 

shelter and water conditions must physically qualify. 

Coli form is a type of bacteria that is commonly used 

as an indicator of sanitary quality determination of 

food and water. Coli form itself is not the cause of 

water-borne diseases, but these bacteria are easily to 

be cultured and its presence can be used as indicators 

of other pathogenic organisms such as bacteria, 

viruses or protozoa which many parasites that lived in 

the human digestive system and it is contained in 

feces. Indicator organisms are used because when a 

person is infected by pathogenic bacteria, the person 

will excrete indicator organisms millions of times 

more than the pathogenic organisms, if the level of the 

presence of indicator organisms is low, the pathogens 

will be much lower or even none at all (Servais, 2007: 

8). 

The result is the same with the research conducted by 

Hartono and Susanna (2003: 7), Water is a factor that 

determines the quality of the food because the water as 

a raw material for cooking, wash the food, wash 

cutlery and cookware. If the water is unqualified, so it 

might be possible for food and beverages processed 

even the tools that will be contaminated by pathogenic 

bacteria. Water quality requirement of the physical 

parameter is tasteless, odorless and colorless. If the 

water is contaminated, the impact is not good for 

health, whereas Escherichia coli infection can occur 

through water used for washing vegetables, fruits, 

food and cutlery. The existence of a high number of 

bacteria correlated with the discovery of pathogens in 

food. Food contaminated by pathogenic disease has a 

role in the diseases, one of them is diarrhea. 

Based on the research conducted by Supali (2001: 16), 

that 87.2% of the water used to produce ice on itinerant 

traders in the city of Semarang was positively 

contaminated with Escherichia coli. Clean water 

supply is needed to support the implementation of 

food handling. The clean water sources used to wash 

equipments, the physical state of water quality and 

water quantity to qualify, one of them is a clean water 

supply.  

The clean water is one of the sanitation facilities that 

must be available. The clean water in the cafeteria 

should qualify the requirements; one of supporting 

part is a hygienic behavior of the entire food and 

beverage management activities. Results of univariate 

test showed the high unqualified water was 60%, from 

the observation of water sources used in cafeteria was 

dug wells, the results of the bivariate test showed that 

there was a relationship the quality of water with the 

number of bacteria, the result was P = 0.007 

unqualified water could potentially transmit the 

infectious diseases. 

The amount of unqualified water was because the 

cafeteria mostly using the dug wells as water resources 

for canteen needs. Shallow dug wells and shallow 

artesian water was a source of water that easily 

contaminated because of the condition around the 

wells was able to be penetrated by the water, so the 
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pollution will be into the water. . Contamination on the 

cutlery can occur because the water is polluted by 

unhealthy environment, bad in washing and wrong 

handling the cutlery after washing. Food and drinks 

were served with contaminated cutlery with bacteria 

could cause health problems. 

Water pollution problems could be identified in some 

ways, such as by observation indirectly and directly. 

Indirect observation was through the complaints from 

food vendors about smelling water, while the direct 

observation was through the senses to identify such a 

bad taste and turbidity. It is necessary for monitoring 

by a government agency or private, Totok Sutrisno 

(1991: 65). Water pollution around the cafeteria 

environment was caused by human activities that 

could change the water quality. Efforts should be made 

to reduce the impact of environmental pollution of 

water caused by humans is to avoid dumping garbage 

around the neighborhood canteen, then pay attention 

to the distance of the building dug to a septic tank with 

a distance of over 10 meters, the physical condition of 

the wells should be plastered and have the lip of the 

well. If those things not considered properly, it will 

cause pollution of the environment around the 

cafeteria. This condition will greatly affect the quality 

of cutlery, if there were no efforts to increase the 

knowledge of the canteen employee, it will be a 

problem especially contamination of food, so the 

relevant agencies need to provide guidance and 

oversight. 

Analysis of washing techniques with the number of 

bacteria on the cutlery in the cafeteria SMA Jambi City 

found that, the most unfavorable category washing 

techniques were SMAN 2 and SMAN 7, it can affect 

the number of bacteria on the cutlery, while the most 

favorable category washing techniques were SMAN 3 

and SMAN 7. The washing techniques which 

observed was in how using running water system, how 

to separate all the dirt and remnants of food contained 

in the equipment like on plates, glasses, cutlery and 

spoons, pouring water over the equipment, immersion 

(soaking) to allow infiltration of water into the rest of 

the food, brushing and dissolve oils and fats such as a 

liquid or powder detergent, not leaving the marks, 

rinse with water clean by rubbing by hand or until it 

feels rough (not smooth), and draining. 

The results of this study agreed with Sekarwati (2013: 

170, stating that one of the determinant factor of high 

number of bacteria on the cutlery is bad and not 

hygienic washing process. 

Cutlery is one of the factors that play an important role 

in transmitting the disease, because the cutlery were 

not clean and contain infectious microorganisms 

through food (food-borne diseases). Cutlery which 

contact directly with food that is ready to be served 

must not contain a number of bacteria that exceed 100 

colonies / cm² surface (Health Department, 1991: 35). 

Sunlight is a liquid detergent containing modified with 

lemon. Detergent is hydrophobic and hydrophilic. The 

function of hydrophobic is working off the dirt on the 

washed cutlery. Hydrophilic serves to remove 

impurities from the surface of the cutleries, and then 

avoiding the new blemishes.  

The washing techniques of the equipments which were 

done by the canteen employee not qualified, because 

they did not use the detergent to wash the equipments. 

The washing was done with collecting all the dishes in 

a bucket, cleaning the leftovers by using hand, 

cutleries were washed by using soap into a bucket, and 

rinse into the bucket without running water. The use 

of water was also very limited in quantity and the 

water quality used only physically observable that was 

colorless, tasteless and odorless. 

This research was supported by Vitria (2013: 6) stated 

that in her research, there was a relationship between 

washing tools, personal hygiene with a number of 

bacteria. Every time after using, the cutlery should be 

washed thoroughly with hot water and soap 

(detergent) as sterilization, using a soft brush and 

foam, or using the washing and rinsing under running 

water. For equipments such as spoons, forks, cups and 

bowls are difficult to clean should be soaked in hot 

detergent or some rinsing with clean and running 

water.  

The washing techniques, drying and storage 

equipment shall be eligible to be always clean before 

use. The left contamination of a bad cleaning process 

of the equipment will be a medium for microbial 

growth. In the process of cleaning equipments, water 

plays an important role, because water has excellent 

solvent properties. Because of the character, water can 

be easily dissolved the substance, so affecting the 

character and quality of the water. 

The observation result conducted by researchers that 

most of canteen employee did not wash the cutlery by 

using running water, did not do immersion (soaking), 

not scrubbing the surface of the cutlery, did not do 

immersion chaloron or detergent and drying with a 

napkin, this condition will make a bad influence and 

will be at risk of contamination on the cutlery, the 

number of germs on the top level of the exposure the 

contamination of cutlery and food will be polluted. 
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Bad in washing the cutleries, bad water sources, the 

water resources was from the dug wells which not 

qualify the construction standard and also the bad 

behavior that can lead in an increasing of the numbers 

of bacteria. 

To get good clean water is expected to canteen 

employees using clean water coming from the 

processing water like from PDAM. Dug wells which 

are located in urban areas and water quality will be 

easily contaminated because of the distance <10 of the 

source of contamination to the water sources. 

The analysis between storage of the equipments with 

number of bacteria on the cutlery was found that the 

conditions of storage of cutlery in 11 schools SMAN 

Jambi City did not affect the number of bacteria on the 

cutlery, because a lot of food vendors already had a 

good storage. Nevertheless from the field observations 

showed that there was still a canteen that has not 

implemented storage concept as recommended by the 

Ministry of Health, the condition will have a bad 

impact of contamination on equipment there.  

The equipments need to be covered with the dirty 

sources, the contamination of vermin, and the storage 

was made of materials that are not easily corroded or 

soiled by dust. All equipment in contact with food 

must be kept dry and clean, the storage room was not 

humid, protected from sources of fouling vermin 

contamination. 

Based on the research results on the storage of 

equipment in the cafeteria in the highest good category 

were SMAN 2 and SMAN 5, while the most 

unfavorable category were SMAN 3 and SMAN 6. 

However, the condition of the cutlery could still allow 

the fouling, contamination of vermin and not closed 

properly, this condition could be seen from water dust 

in its surface. 

Number of bacteria in the cutlery in the cafeteria 

SMAN in Jambi has no relationship, because most of 

the canteens have a good storage and free from the 

dust, insects and other animals.  Canteens should 

protect the cutlery starts from the condition of the 

material. Good cutlery is a material that does not 

dissolve in the food, easily washable, and safe to use. 

Equipment intact, secure, and powerful, the cracked 

equipment or broken apart could cause accidents and 

also become a source of the dirt because it would not 

be washed perfectly. 

The bad environment around the storage of the cutlery 

will affect the pollution. The number of bacteria 

founded on the cutlery because the food vendors put 

the cutlery around the place which had a bad sanitation 

and unclean. This condition would affect the total 

number of bacteria that contaminated the cutlery. 

To keep good environmental conditions of the cutlery, 

all equipments in contact with food must be kept in dry 

and clean, storage space is not humid, protected from 

the source impurity / contamination of vermin. Ideally, 

the building used for storing cutlery made from good 

material protected from dirt, unpleasant odors, smoke, 

dust, and far from the garbage disposal. The building 

of food processing (kitchen) should be made of strong 

materials and clean, and the rooms were free of 

insects, rodents and other pollutants (Permenkes RI. 

No. 1098 / Menkes / SK / VII / 2003). 

The Analysis of dominant factors related with the 

number of bacteria on the cutlery in cafeteria in 

SMAN in the city of Jambi. is personal hygiene of 

food vendors. The observation of the results obtained 

personal hygiene that greatly affected the number of 

bacteria on the cutlery from the food vendors who did 

not always wash their hands before handling food, did 

not use the cap or mesh hair (hairnet) and whenever 

their hands touching, scratching, combing, or tying the 

hair, their hands were not washed with running water. 

Food vendors is an important factor in transmitting the 

disease, in which a person's personal hygiene has a 

relationship with the transmission of diseases, 

behavioral unhealthy food vendors would have an 

impact on the hygiene of food served (Adam 2004: 

13). Behavior of food vendors affected on food 

contamination (Fardiaz, 1997: 15), while the other 

dominant factor was wash their hands with soap for 10 

seconds could kill more than 90% of microbes (Health 

Department, 2004: 45). 

From the four independent variables were related to 

the number of bacteria on cutlery, there were only two 

significant related to the number of bacteria on cutlery 

such as the quality of water and personal hygiene, and 

unqualified water quality could increase the number of 

bacteria on cutlery.  

From the whole process of analysis that had been done, 

it could be concluded that of the four independent 

variables were related to the number of bacteria on 

cutlery, there were only two significant related to the 

number of bacteria on cutlery such as the quality of 

water and personal hygiene. Furthermore, it could be 

concluded that the greater the value of Exp (B) the 

greater the effect on the variable number of bacteria on 

cutlery. The analysis showed that, variable personal 

hygiene is the most dominant variable related to the 

number of bacteria on the cutlery in the cafeteria in 

SMAN Jambi City. 
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Based on interviews obtained from the food vendors 

that had not received a course of hygiene sanitation of 

food and beverages by the relevant agencies about the 

importance of personal hygiene and the quality of 

water used in the management of clean water, this is 

due to ignorance of food vendors on the requirements 

governing hygiene and sanitation about the food and 

beverage processing.  

To improve the understanding and knowledge of food 

and beverage vendors in the cafeteria that the quality 

of food consumed by the public can be implemented 

properly, so it is necessary needed supervision on  

personal hygiene and the quality of water used by the 

sellers. 

V. CONCLUSION 

1. There is a relationship between the personal hygiene 

with the number of germs on the cutlery in the 

cafeteria SMA Jambi with a P-value of 0.006 and OR 

= 7.67 with 95% CI = 1.97 to 39.99. 

2. There is a relationship between the water quality 

with a number of bacteria on the cutlery in the cafeteria 

SMA Jambi city, with a P-value of 0.004 and OR = 

7.36 with 95% CI = 1.67 to 32.44.  

That the food vendor should make improvements and 

increasing especially on the personal hygiene such as 

always washing hands before handling food, hats or 

hair nets and whenever hands touching, scratching, 

combing, or tying the hair, the hands should be washed 

their hands with running water. For water quality 

should use water sources from piping and washing 

techniques should use running water when washing 

cutlery. For storage to avoid contamination were 

placed in an enclosed place. 
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Abstract - One alternative to solving the problem is
utilization of suboptimal land and available
technology. Technology that uses local
microorganisms to increase land productivity needs
to be studied.  This article aims to explain about
utilization of soil microorganism to enhance suboptimal land
productivity. Exploration and isolation methods for soil
microorganisms using a insect bait method for
trapping entomopathogents from the soil.  Soil
microorganism from fungi used to control pest insects
are Beauveria bassiana, Metarhizium anisopliae,
Nomuraea rileyi, Paecilomyces fumosoroseus,
Aspergillus parasiticus, and Lecanicillium lecanii.
Bacteria from soil those are widely used as biological
agents of insect pests, such as Bacillus thuringiensis
(Bt) and Bacillus popiliae. Heterorhabditis
bacteriophora, Steinernema carpocapsae, Steinernema
feltiae and Steinernema riobrave can be also used as
biocontrol agents of pest insects.  Local
microorganisms such as bacteria, fungi, and
actinomycetes are considered chemical decomposers.
All these microorganisms are the most important
decomposers. Organic fertilizers are fertilizers
derived from animal matter, vegetable matter (e.g.
compost, manure), including animal wastes from
meat processing, peat, manure, slurry, and guano.

I. INTRODUCTION

Indonesia will be a deficit of 9.67 million
tonnes of rice in 2020, while fertile rice fields are
converted to non-agricultural use or non-food
production. Fertile rice fields converted was 1.63
million ha in period of 1981 - 1999 and the 1999-
2002 reached 225,338 ha per year (Alihamsyah,
2005). Sub-optimal lands have great potential to be
used as a strategic option for the development of
future agricultural production areas (Alihamsyah,
2002).

One alternative to solving the problem is
utilization of suboptimal lands and available
technology. Technology that uses local
microorganisms to increase land productivity needs
to be studied, including technology for organic
fertilizer and biopesticides.  Local microorganisms
such as bacteria, fungi, and actinomycetes are
considered chemical decomposers.  All these

microorganisms are the most important
decomposers. Organic fertilizers are fertilizers
derived from animal matter, vegetable matter (e.g.
compost, manure), including animal wastes from
meat processing, peat, manure, slurry, and guano
(Dittmar et al. 2009).  Besides for organic fertilizer,
soil microorganisms are also used for active ingredients of
biopesticides. soil microorganisms used for formulating
biopesticides are fungi, bacteria, (Herlinda 2010; Herlinda et
al., 2010), or nematodes. This article aims to explain
about utilization of soil microorganism to enhance suboptimal
land productivity.

II. Exploration and Isolation Method for Soil
Microorganism

Exploration and isolation methods for soil
microorganisms using a method modification from
Chaerani et al. (2007) and Herlinda et al. (2010).
Soil or sand is taken using a soil corer or a small
shovel at a depth of 10-15 cm, then put it in a
plastic bag. Each bag contains 10-20 sub-samples
taken from the top soil overlay of ± 0.1 ha. Soil or
sand samples  are brought to the laboratory and
placed in a dark room with  temperature 22oC, then
moistened with sterile water.  Sand or soil moisture
level is set in a row of 7 and 15% (v/v),
respectively. Soil or sand sample is evenly mixed
and then put in a jar (volume 300 mL) in which has
been put 5 Tenebrio molitor or Galleria mellonella
larvae newly molting. T. molitor will be used,
sterilize first with 70% alcohol. On the third day
after incubation, the larvae will  show symptoms of
sickness and then water it in running water and
then sterilize with 70% alcohol.   The larvae  are
isolated and  growth on an agar medium, and then
fungi or bacteria or nematodes emerge from the
larvae are identified. The accuracy in the selection
of insects used for bait (bait insects) for trapping
entomopathogents for biological agents from the
soil needs to be studied.   Chaerani et al. (2007)
found that in order to capture the nematode
biological agents, such as Steinernema most
effective when using insect bait, T. molitor, while
the most effective Heterorhabditis trapped using G.
mellonella (Table  1).
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Table 1. The dead percentage of three species of the bait  larvae after inoculation with Steinernema and
Heterorhabditis indicus

Spesies of  bait larvae Steinernema MACAU H. indicus PLR2 Average of bait larvae

Galleria mellonella 46.7 13.5 25.2 a
Tenebrio molitor 93.3 3.5 17.9 a
‘Ulat cangkilung’* 26.9 1.9 7.1 a
Spodoptera litura 1.9 1.7 1.8 b
Average of nematode 21.6 x 3.5 y
Chaerani et al. (2007) *similar to Erionota thrax

Utilization of Soil Microorganisms for
Biopesticides

Tanada and Kaya (1993) stated that soil
microorganism from fungi used to control pest
insects are Beauveria bassiana, Metarhizium
anisopliae, Nomuraea rileyi, Paecilomyces
fumosoroseus, Aspergillus parasiticus, and
Lecanicillium lecanii. Bacteria from soil those are
widely used as biological agents of insect pests,
such as Bacillus thuringiensis (Bt) and Bacillus
popiliae.   The nematodes including as soil
microorganisms used to biocontrol agents are
Families of Mermithidae, Steinermatidae, and
Heterorhabditidae.    Steinermatidae and
Heterorhabditidae are belonging to  families that
are effective biocontrol agents because of its ability
in symbiosis with bacteria entomopathogenic for
killing its host insects.

III. RESULT AND DISCUSSION
Entomopathogenic Fungus

Metarhizium belonging to Division of
Deuteromycotina: Hyphomycetes. Singer sectional
fungal mycelium is septated, conidiophores
arranged upright, layered, and branched containing
of full conidia. Single-celled conidia colors hyaline,
and has cylindrical shape with size of 5-8 μm.  The
fungus is white, then change become darker when

it is older (Revankar et al., 1999). Metarhizium
conidial viability is the initial phase of fungal
growth before penetration to the insect host
integument occured. Germination of the conidial
fungus will affect the next growth phase. The more
the spores germinate, the more rapid growth of the
fungus will be occurred (Prayogo et al., 2005). The
mechanism of infection by Metarhizium on host
insects, beginning by the fungal propagules will
adhere on insect body. Then, the propagules
germinate and penetrate deeply to the pores on the
insect integument.  Germination tube penetrates
into the body cavity of insects. Finally, blatospore
formed will spread to  hemolimph and form a
secondary hyphae to invade other tissues (Kanga et
al. 2003).

An entomopathogenic fungus, Beauveria is
an entomopathogen of insects belonging to the
subdivision Deuteromycotina, Hyphomycetes
Class, and order of Moniales. Beauveria colonies
on artificial media (in vitro) are white (Figure 1-3),
then the color changes to be yellow or reddish, and
odorless. Beauveria has a life cycle that is simple
and does not have a sexual phase. The fungus
produces sexual spores called conidia (Soetopo,
2004).

Figure 1. Soil entomopthogenic fungus, Beauveria bassiana

Infected Pest
Insects

Healthy Pest Insects
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Figure 2. Comparison of undamaged (top row) and damaged (bottom row) green coffee bean (Irsan & Suwandi,
2016)

Figure 3. Colonization of Beauveria (arrow) on infested berry in the Bioverin plot (Irsan & Suwandi, 2016)

Beauveria infect host insect beginning with
spores attach to the insect cuticle, then the spores
germinate on the host insect cuticle and its miselia
penetrate to the  the host body cavity due to activity
of enzymes and mechanical stress. This spore
germination require environmental humidity over
90% (Soetopo, 2004). Hallsworth and Magan
(1999) states Beauveria optimum temperature for
germination is 25°C.

Beauveria needs protein, glucose, and chitin
for germination. Hyphae secrete enzymes chitinase
and protease that can destroy the cuticle of the
integument. Furthermore, the hyphae come into the
host body cavity (Wahyudi, 2002). Inside the body
cavity of the host, such as yeast fungi forming

phase (yeast-like phase) and self-propagation and
release toxins that can kill the hosts. Inside the
body cavity of the host, the fungus produces
beauvericin and bassianolid that can weaken the
immune system of the host (Hajek & Leger, 1994).
Finally, the whole body is full of insect host
propagules and the soft part of the body will come
out and reveal penetrated hyphae growth outside
the body of the insect host. It takes the length of
time from a fungal infection to dead larvae, it is 2-
10 days (Herlinda et al., 2005).

The insects were dead due to Metarhizium
infected, which is characterized by body hardened
like a mummy and greenish white (Prayogo et al.,
2005). Soetopo (2004) reported an insect infected

BioverinControl
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by Beauveria showed symptoms that the insect has
no appetite, weaker, less active, and abnormal
behavior. This abnormal behavior of the insects is
to climb higher branches for spore dispersal.
Furthermore, the insect changes its skin color to
beige whitish and covered by fungal colonies, after
24 hours of infected insects will die and the color
turns pink.

Growth and virulence of the fungus is
strongly influenced by physical environmental
factors. For its growth, the optimum temperature
ranges 22-27oC. The fungus needs moisture to form
sprouts above 90% and the higher humidity makes
fungus more virulence. Virulence of the fungus will
decrease with the decreasing of air humidity. In the
air humidity lower than 86%, the virulence of the
fungus will begin to decline (Bidochka et al.,
2000).

B. bassiana and Metarhizium are parasitic
on insects, also is saprofit that allows the fungus to
be produced in vitro on artificial media, such as
SDB (Saborroud Dextrose Broth), PDA (Potato
Dextrose Agar) or SDA (Saborroud Dextrose
Agar), rice, and corn. The media used should
contain carbon (carbohydrates for energy) and
nitrogen in the form of protein or amino acids or
inorganic nitrogen such as KNO3. Alternative
carbon sources are glucose (dextrose / sucrose),
fructose, maltose, and malt extract. Glucose and
sucrose are carbon sources that are relatively
cheaper than others. Sources of nitrogen than
proteins or amino acids are yeast extract, peptone,
meat solution. Proteins and chitin found in the
integument of insects is an ideal substrate for the
growth of entomopathogenic fungus (Tanada &
Kaya 1993).

According to Tanada and Kaya (1993) good
procedures in producing entomopathogenic fungus
consists of two stages. The first stage is the
production of fungi in liquid media, and then
continued by the second phase of production on
solid media by means of inoculating an inoculum
of the liquid medium to solid media. The
advantage in producing fungi using two stages are
a) enhance the ability of fungi to compete so that at
the stage of culture on solid media colonies of
fungi is not easy contaminants, b) colonization and
conidiation by the culture of the liquid medium on
a solid substrate will be faster, c) phase culture
liquid can serve as detection of contamination of
the culture of origin, and d) a more homogeneous
growth of fungi and conidiation occurs maximally.

The effectiveness and persistence of
entomopathogenic fungi is affected by propagation
medium and also influenced by the carrier in the
formulation (active ingredient mixture with the
carrier material) of the bioinsecticide.
Bioinsecticide which are toxins released by
microorganisms to kill insects, can be formulated in

liquid or solid formulation depending on the form
of the carrier material. The formulations in liquid
form has a carrier material in the form of oil or
water, whereas the solid formulation has a carrier
material in the form of flour, ash or clay (Feng et
al. 1994; Moore & Higgins 1997).

Carrier materials that have been used
Hashim (2006) in the formulation of bioinsecticide
with active ingredient conidial entomopathogenic
fungus. Media for rearing B. bassiana is corn flour,
rice flour, talc, cornstarch, cooking oil, and water.
He stated  that the carrier material shaped corn
flour and rice can increase the effectiveness and
persistence of the entomopathogenic fungus
compared to other carrier materials.

Entomopathogenic Bacteria
Bacteria isolated from the soil, then taken in

1 mL of the supernatant of soil suspension added 9
mL of sterile water and then transferred into a
sterile test tube (75 mm x 10 mm) and diluted six
times dilution.  Then taken as much as 1 mL
diluted which has been placed on the petri dish
(diameter 90 mm) containing the media NGKG
(NaCl Glycine Kim and Geofard) and flattened on
the entire surface of the media by using the
drygalski spatel  and incubated at 28 ° C for 1-3
days until the bacterial colonies grow. Every day
colonies grown are counted and recorded.   The
cultured bacterial colonies were stored at 4 ° C.
NGKG medium used is made from instant NGKG
as much as 13.3 g was mixed with 450 mL of
sterile water. Furthermore, the solution is sterilized
for 60 minutes at a temperature of 50 °C, then
added 7.5 g chicken egg yolk and stir until
homogeneous. For a flat medium in a petri dish is
done by way of culture medium was poured into a
petri dish in a sterile room (laminar air flow). Once
the medium is applied to harden the
penggoresannya bacterial culture in a zig-zag. B.
thuringiensis testing method is done by gram test,
test katalise, and the oxidation reaction. Gram test
is done by taking and putting the needle tip
scratches cultured ose B. thuringiensis on the glass
slide previously been poured with 3% KOH
solution, if the bacteria are not slimy then the
bacteria are gram-positive bacteria, while the
bacteria that produce mucus is a gram-negative
bacteria (Arsi, 2014).

Solution of hydrogen peroxide (H2O2) is
dripped on a glass slide. Bacteria subsequently
etched using a needle loop, and stir until it
produces bubbles. In gram-positive bacteria do not
produce bubbles, whereas in gram-negative
bacteria produce bubbles. Then, the paper strip
oxidase affixed to medium was to determine the
positive or negative bacteria. Changes in the
oxidase paper strip after 10 seconds (Arsi, 2014).
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Fermentation medium used methods of
Dulmage et al. (1990). The liquid waste tofu and
soy marinade, coconut water, namely the
concentration of C / N is 7: 1. The composition of
the fermentation medium using coconut water,
wastewater know, urea and adding MgSO47H2O
0.3 g.L-1, MnSO47H2O 0.02 g.L-1, ZnSO47H2O
0.02 g.L-1, FeSO47H2O 0.02 g.L-1 and CaCO3 1.0
g.L-1, subsequently incorporated into the heat-
resistant bottle (volume 100 mL). The solution is
then sterilized at a temperature of 121oC at a
pressure of 1 ATM for 15 minutes (Arsi, 2014).

Entomopathogenic Nematode
Heterorhabditis bacteriophora, Steinernema

carpocapsae, Steinernema feltiae and Steinernema
riobrave can be reared using insect hosts, including
larvae of wax worms (G. mellonella) or mealworms
(T. molitor). Wollaeger (2013) used some steps to
rear the nematode entomopathogens. The live
larvae was dropped with a few drops (0.5 mL) of
de-ionized or boiled tap water. The juvenile
nematodes carrying endosymbiotic bacteria will
infect the larvae through their natural openings.
Then, the bacteria are released by the nematodes.
Toxins produced by the endosymbiotic bacteria
cause blood poisoning of the larvae.  Within 3
days, the larvae will be dead. The nematodes will
consume the bacteria and complete one to three
generations before they emerge from the dead
insects seeking other host insecs. The cadavers of
the larvae successfully infected will appear beige to
dark red, depending on the species of nematode
used for infection.

Mass rearing  entomopathogenic nematodes
done in vitro use artificial media, namely dog food.
According Wagiman et al. (2001) media from dog
food clearly will produce infective juvenile is the
highest when compared with goat manure,
compost, diamondback moth, and water. Media
from dog food as much as 1 g put in a petri dish
and given sufficient water. Ten nematode infective
juveniles put into medium (Uhan, 2008).  Add
solution that contains nematodes to a live culture

flask, a shallow dish or an aquarium with an air
bubbler. Nematodes can be stored in darkness in a
container that provides a sufficient amount of air to
nematodes by using an air bubbler for
approximately one month (Wollaeger, 2013).  After
7 days nematodes screened with a sieve of 30 mm,
and three days later the number of juvenile
infective calculated (Uhan, 2008).

Compost Extract Formulation

Compost Extract is by running water at
significant pressure through compost, the
organisms and soluble nutrients can be extracted
from the solids, depending on the extraction force
applied (Ingham, 2005). Suwandi (2006) stated
that composition of compost materials, composting
techniques and techniques of extraction in the
process of production of compost extracts from
shrimp exuvia as a compost for plant diseases
which include  the steps of: 1) the composition of
the compost material consists of a mixture of 15-
30% shrimp shell flour, 75-85% cow manure , 2)
short composting mixture of the shrimp shell flour
and the cow manure is aerobically for 3-5 days
until the odor of ammonia compost drastically
reduced, 3) extraction of the shrimp shell flour mix
compost and teh cow manure to the fermentation
method, that is by drowning the compost in water
with volume twice  the volume of compost. Stirring
is only done once, when the compost is drowned in
water.  After the compost is drowned in water  for
3-7 days, the compost filtrate is filtered by using
the filter cloth, in order to obtain fresh compost
extract with blackish brown color. To maintain
stability of the compost, especially the
effectiveness of control compost, compost extract
is formulated with the addition of technical
glycerol 50 mL.L-1 in shrimp shell extract 950 mL
compost.  The compost extract formulation consist
of a mixture of shrimp compost extract 950 mL and
50 mL gilserol.   The coffee sprayed with the
compost extract recovered from die back
compared to non-sprayed control (Figure 4).

Figure 4. Die back disease of coffee (a) recovered after 3 months sprayed by extract of compost (b) (Suwandi
2004)

a b
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IV. CONCLUSION

Soil microorganism from fungi used to
control pest insects are Beauveria bassiana,
Metarhizium anisopliae, Nomuraea rileyi,
Paecilomyces fumosoroseus, Aspergillus
parasiticus, and Lecanicillium lecanii. Bacteria
from soil those are widely used as biological agents
of insect pests, such as Bacillus thuringiensis (Bt)
and Bacillus popiliae. Heterorhabditis
bacteriophora, Steinernema carpocapsae,
Steinernema feltiae and Steinernema riobrave can
be also used as biocontrol agents of pest insects.
Local microorganisms such as bacteria, fungi, and
actinomycetes are considered chemical
decomposers.  All these microorganisms are the
most important decomposers. Organic fertilizers
are fertilizers derived from animal matter,
vegetable matter (e.g. compost, manure), including
animal wastes from meat processing, peat, manure,
slurry and guano.
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Abstract—Renewable energy opens up prospects for
answer the problem and an eco-friendly solution
directed to energy security. Indonesia as a rich country
of biodiversity resources, has a high potential for
developing new and renewable energy derivates from
plants. One of those biodiversity resources that had been
investigated is nipah (Nypa fruticans Wurmb). Nipah
belongs to family Palmae or Arecaceae. Commonly
known as the nipa palm, is a species of palm considered
adapted to the mangrove ecosystem. Nipah naturally
distributes in Sumatera, Kalimantan, Java, Sulawesi,
and New Guinea. Nipah produces high amount of sap
that can be converted into bioethanol. Nipah sap was
produced by fruit stalks that can be harvested twice a
day. One stalk can produce about 0.5 to 2 l sap per day.
This nipah sap generates 8.98-14% of ethanol that
resulting varied amount of bioethanol from 3,587.92-
22,374.54 l per ha per year. Nipah also contains high
amount of lignocellulose that can be converted into
bioethanol. Nipah has cellulose and hemicellulose
content that ranges from 28.9-45.6 wt% and 21.8-26.4
wt%, respectively. This lignocellulose component can be
converted into bioethanol and yielded around 1,169.22
kg per ha. Charcoal production is also potentially made
from some parts of nipah tree, such as fruit bunch, fruit
shell, leaf midrib, and leaves. Nipah has productivity
around 2,858.89 kg per ha to produce charcoal. The
nipah charcoal has characteristics close to charcoal
characteristics produced from other palm trees.

Keywords—bioethanol; nipah; charcoal; green-industry;
mangrove

I. INTRODUCTION
In this decade the uses of unrenewable energy,

such as fossil energy have been increased. The increase of
unrenewable energy uses occurs every year. It correlates
with increased human population and due to rapid growth of
industrialization, urbanization, technology, and modern
agricultural development [1, 2]. The world faces the energy
scarcity due to most of energy resources is un-renewable.
Therefore, it is needed to find new sources of renewable
energy.

The Renewable energy opened up prospects for
answer the problem and an eco-friendly solution which
directed to energy security [4]. Renewable energy doesn't
have a negative impact on the environment. It doesn't emit
exhaust gasses which contains sulfur. Sulfur is one of the

elements that can accumulate and cause acid rain. In
addition, it also can reduce the effect of greenhouse gasses
(GHG) [3].

There are some alternatives of renewable energy
resources, such as solar energy, geothermal energy, ocean
thermal energy conversion (OTEC), hydroelectric energy,
and biomass energy. Biomass energy is one of the future
energy that has potential to be developed in this century.
Biomass energy can be produced from all kinds of living
things, such as algae, fungi, and lignocellulosic materials
[5–10]. Industrial waste, such as agriculture, plantation,
forestry, and other sources of nonwood lignocellulosic
materials is a potential raw material for biomass energy
resources. Therefore, the premises have the opportunity and
great potential for the development of biomass energy.

Nipah (Nypa fruticans Wurmb) is a non-wood
lignocellulosic material. It has potency to be developed as
bioenergy resources in Indonesia. Nipah is one of palm in
mangrove ecosystem, widely distributed and used in
Southeast Asia. The mangrove area in Indonesia is about
3.24 million ha and from it area, 973,205.54 ha is nipah
vegetations [11]. It’s distributed in Sumatera, Kalimantan,
Java, Sulawesi, and New Guinea. Nipah can be producing
high amount of sap, which can be converted into ethanol. It
can produce 6,480-10,224 L ethanol in 1 ha per year [12].
Nipah sap is a potential material to convert into bioethanol.
It chemical composition is 19.5 wt% consisting of sucrose,
glucose, and fructose [13]. It shows that nipah has a chance
and potency to be developed as next-generation fuel.

This review is trying to evaluate nipah as
bioenergy resources in Indonesia, includes: (1) botany of
nipah, (2) the distribution of nipah resources, (3) nipah
productivity for bioenergy resources.

II. Nipah (Nypa fruticans Wurmb)

A. Botany of Nipah
Nipah belongs to family Palmae or Arecaceae [14,

15]. Commonly known as the nipah palm, is a species of
palm considered adapted to the mangrove ecosystem. This
species is the only member of the genus Nypa and the
subfamily Nypoideae [16].

Unlike most palms, nipah is structurally unique,
lacking an upright trunk and instead having a horizontal
stem with dichotomous branching that grows underground
[17]. Leaf of nipah can produce an inflorescence consisting
of monopodial axis, the male and female reproductive parts
are found in separate flowers on the same plant [18].
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B. Distribution of Nipah Resources
Nipah is an ecologically important species forests

Mangrove Nature Reserve East Coast and important
economically for the community around the nature reserved
area. Nipah is one of species in mangrove forest (about 30%
of total area). Based on satellite image data, mangrove area
in Indonesia about 3,244,018.46 ha, so from that data nipah
area was about 973,205.54 ha [11]. In Indonesia, nipah was
distributed from Sumatera, Kalimantan, Java, Maluku,
Sulawesi, and New Guinea Island.

III. Utilization of Nipah as Bioenergy Resources

A. Nipah Sap
Bioethanol is a next-generation fuel that is

manufactured from renewable materials, such as algae,
lignocellulosic, carbohydrate, and sugar materials [5–8].
Nipah can be used to produce a raw material of bioethanol
[19]. Nipah produce sugary material in the sap that can be
converted into bioethanol [5]. Nipah sap contains
carbohydrates 89.61%, protein 5.98%, and Ca 44.58 mg per
kg [19]. The conversion of materials which contained 68-
85% carbohydrate is resulting 5.8% ethanol [20]. For further
processing, nipah sap generating 8.98-14% of ethanol, result
in bioethanol ranging from 3,587.92-22,374.54 L per ha per
year [21]. It shows that nipah sap has a potency to convert
into ethanol.

Natural potency of nipah sap which produced by a
single fruit stalk in a day with twice harvesting time
(morning and afternoon) about 0.5-2 L per day [12, 22, 23].
The number of sap producing days and fruit stalk length
were found to be highly correlated with sap yield [24]. In
addition to growing nipah for its bioethanol, there are other
advantages of growing nipah. Continuous productivity of
nipah means no displaced labour, which is one of major
problem of sugarcane plantation. Production of nipah is not
interrupted by replanting and rotation. Based on this
development pattern, then it is expected that deforestation
and land degradation that occured in mangrove forest
ecosystem, as a habitat of nipah,  can be minimized.

B. Lignocellulose of Nipah

1) Ethanol
Nipah also contains lignocellulose which can be

converted into bioethanol [6, 9, 10]. Reference [25] was
shows nipah have the content of cellulose and hemicellulose
were 28.9-45.6 wt% and 21.8-26.4 wt%, respectively. The
greater content of cellulose and hemicellulose in a material
shows that materials were more potential to be converted
into bioethanol [7, 9, 26]. The highest lignin content in
nipah was found in the leaf [25]. The higher lignin content
in the materials affected the conversion process into
bioethanol [7]. The step of converting lignocellulosic
materials into bioethanol can be done in several stages,
including (1) pre-treatment, (2) hydrolysis, (3) fermentation,
and (4) distillation (Fig. 1) [9].

In most cases, WIS was produce by pretreatment process
[27]. It contains cellulose and lignin, and a liquid fraction
composed of hemicellulose [9]. The hemicellulose intact is
more depending on the pre-treatment when hydrolyzed to
monosaccharide, it proceeds to fermentation. When not
completely hydrolyzed, it requires further hydrolysis before
fermentation. Cellulose is hydrolyzed by celluloses enzyme
and converted to glucose, which is fermented. When
hydrolysis of cellulose and fermentation occurs separately it
called SHF [2, 28]. When the pentose part is fermented
together with the hexose part after a separate hydrolysis it is
designated as SHCF. When hydrolysis is performed in
simultaneous with fermentation it’s named SSF [29], when
SSF includes the co-fermentation of glucose and xylose it’s
called SSCF. When the enzymes are produced also during
process, hydrolysis, and fermentation of all sugar performed
in one step it’s called CBP [9].

Fig 1. Lignocellulosic ethanol bioprocesses. Water-insoluble solids (WIS),
separate hydrolysis and fermentation (SHF), separate hydrolysis and co-
fermentation (SHCF) simultaneous saccharification and fermentation
(SSF), simultaneous saccharification and co-fermentation (SSCF),
consolidated bioprocessing (CBP).

The calculation shows that nipah fruit waste has
productivity around 361.65 kg per ha to produce ethanol
[19, 33]. From the frond and empty fruit bunch nipah have
productivity of 57.50 and 750.06 kg per ha respectively [19,
26, 30–34]. The total productivity of nipah for ethanol
production is 1,169.22 kg per ha per year.

2) Charcoal
Charcoal production is a process to improve the

quality of fuels derived from biomass [35]. Charcoal made
with carbonization process [36]. Nipah have the large
content of lignocellulose in the trunk, kernel shell, leaf,
empty fruit bunch, and the leaf midrib. The lignocellulose in
nipah can be used to produce charcoal. Nipah charcoal has
similarity characteristics of other palm species (Table I)
[37].
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TABLE I. Characteristic charcoal from oil palm frond (OPF), palm kernel
shell (PKS), and empty fruit bunch (EFB)

Feedstock proximate analysis (%) OPF PKS EFB
Moisture 6 8.44 5.18
Volatile matter 76 71.81 82.58
Fixed carbon 17 26.96 3.45
Ash 1 1.23 8.79
Feedstock ultimate analysis (%) OPF PKS EFB
Carbon 42.88 50.42 42.08
Hydrogen 7.06 9.74 7
Nitrogen 0.52 0.52 0.99
Oxygen 49.54 39.32 49.93
Biocharcoal ultimate analysis (%) OPF PKS EFB
Carbon 91 81 75
Hydrogen 1 1 2
Nitrogen 2 3 2
Oxygen 6 15 21

The carbon content affects the charcoal energy and
It shows the quality of charcoal [37]. The higher carbon
content in charcoal produces more energy than the charcoal
with the lower carbon content [38]. Carbonization process
palm fruit produce charcoal fibers by 71% [39]. It shows
that nipah has a potency to produce charcoal as bioenergy
resources.

Charcoal productivity from frond, fruit waste, and
empty fruit bunch of nipah is 958.39 kg per ha, 1,307.85 kg
per ha, and 1,900.5 kg per ha, respectively [19, 26, 30, 34,
41, 40]. The total productivity nipah to produce charcoal is
4,166.74 kg per ha per year.

IV CONCLUSION
Nipah is a potential renewable material for

bioenergy resources in Indonesia. It can be converted into
bioethanol as primary product and charcoal as side product.
Nipah has productivity around 3,587.92-22,374.54 L per ha
per year and 1,169.22 kg per ha to produce bioethanol from
sap and lignocellulosic conversion, respectively. Charcoal
productivity as an alternative product from nipah is 2,858.89
kg per ha per year.
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Abstract— Many kind of agriculture residu are not
used as animal feed. While in fact, some of them have
nutritious value for animal. The objective of this
research was to know the knowledge and perception of
beef cattle farmers toward agriculture residu as animal
feed. This research was conducted in Gowa regency,
South Sulawesi province in 2016. Population of the
research was beef cattle farmers. The primary data
were collected through observation and   interview with
beef cattle farmers by using questionnaire. To measure
the knowledge of beef cattle farmers, the data were
collected through pre-test and post test. The knowledge
was devided to be three categories: low, medium and
high knowledge. Variable of perception consisted of
relative advantage, complexity, compatibility, triability
and observability. The data were analyzed descriptively.
The result of this research showed that the knowledge
of beef cattle farmers was good enough (high
knowledge), while the perception of beef cattle farmers
toward agrciculture residu as an animal feed were
strongly agree. As the implication, training and
intensive extension could be applied.

Keywords: Agriculture residu; animal feed; beef cattle
farmers; knowledge;, perception

I. INTRODUCTION

There are abundant of crop waste which are not
used as an animal feed in Indonesia, such as rice
straw and corn straw. Many farmers burn it after
harvesting of their farms. This is the way to replant
again, however, this is not good to the environment
and stimulate to global warming.

Agricultural residu is part of agricultural crops on
the ground or the shoots, stems remaining after
harvest or taken the main results and an alternative
feed that can be used as feed, particularly ruminants.
Some agricultural wastes a lot of potential and has
not been used optimally consecutive include rice
straw, corn straw, sugar cane tops, soybean straw,
peanut straw and other (Rita, 2009). Production of
agricultural waste has great potential to meet the
needs of livestock will feed forage. Rice as the rest of
agricultural products is the main source for ruminant
feed in some areas, especially during the dry season

when the feed supply is very limited (Kartasapoetra,
2002).

The percentage of farmers who utilized crop
residues as feeding source was still low i.e 20%
(Febrina dan Liana, 2008). According to Fadillah
(2001), there were several factors which caused
farmers did not use crop waste as animal feed:
a. In general farmers burn crop waste directly after
harvesting.
b. Crop wastes were bulky and farmers have
difficulty to carry it. It costly for farmers.
c. There was no place to keep it.
d. Farmers think there were still abundance of forages
surround them.

The condition of pasture each year undergo
conversion to residential land, plantations, and others.
An increase in knowledge of farmers on rice straw as
feed processing can be done by increasing motivation
and willingness of breeders. Motivation and
willpower are the main determinants of doing
processing and utilization of rice straw as feed
(Jasmal et al. 2013).

According to Abdullah and Imam (2011), the
farmers’ perception toward the characteristics of rice
straw fermentation technology showed that
technically, economically, and culture-socially is
acceptable to the beef cattle farmers community,
because the technology is simple, can be tested on a
small scale, profitable / revenue-increasing and is not
against the culture and customs of local farmers. It's
just that so far their knowledge on the benefits of rice
straw fermentation technologies is still low and still
rely on green / natural grass.

Gowa regency famous as the fourth most populous
of beef cattle after Barru, Bone and Maros regency in
South Sulawesi. To fulfill the demand for meat,
Indonesian government make many regulation. One
of them is animal feed technology. During dry
season, beef cattle farmers in Gowa regency have a
problem with feed for their cattle. While, Gowa
regency has a lot of crop waste which can be used as
animal feed. Therefore, the objective of this research
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was to know beef cattle perception toward crop waste
as an animal feed.

II. RESERCH METHOD

Sangadji and Etta (2013) defined perception as a
process arising from their sensations, where the
sensation is an activity of feeling.  The perception
was formed by stimulus characteristics, individual
condition and the relation between stimulus and the
environment.

Roger (2003) offered five characteristics of
innovation include: relative advanbtage,
compatibility, complexity, trialability and
observability.

To know the knowledge of respondents toward
crop residu as animal feed, pre-test and post-test were
conducted. There were 5 question altogether. Pre-test
was conducted before respondents were given
information about the usage opf crop residu as animal
feed. After respondents were given information, post-
test were conducted. The data were collected and
analyzed descriptively. The value was below 3 refer
to  low knowledge , 3 refer to medium knowledge,
and above 3 refer to good knowledge.

To know the perception of beef cattle farmers
toward crop waste as an animal feed, there were 5
characteristics of innovation will be asked namely:
relative advantage, ccomplexity, compatability,
triability, and observability.. Every answer was score
to 1 to disagree, 2 refer to agree and 3 refer to
strongly agree. There were 8 questions. Individual
scores were obtained and categorized.

To measure each sub variable, followed the
formula below:
Maximal value = Maximum score x
number of sample
Maximal value = 3 x 27 = 81
Minimal value = Minimum score x
number of sample

= 1 x 27 = 27

Class distance= Total maximum value – Total
minimum value

Total score
= 84 – 27 = 19

3
Therefore, the perception of beef cattle farmers
toward crop waste as animal feed can be categorized
as follows:
Strongly agree = 65 - 84
Agree = 46 - 64
Disagree = 27 – 45
The value of total perception was

Maximal value = Maximum score x number of
sample x number of sub variable
Maximum value = 3 x 27 x 5 = 405
Minimal value = Minimum score x
number of sample x number of sub variable

= 1 x 27 x 5 = 135
Class distance =
Total maximum value – Total minimum value

Score number
= 405 - 135 = 90

3
This can be categorized as follows:

Strongly agree = 315 - 405
Agree = 225 - 314
Disagree = 135 – 224

III. RESULTS AND DISCUSSION

A. Characteristics of respondents
Most of respondents were men (82.14%). Only

17.86% were women. On average, the age of
respondents were 44 year. The youngest was 35 years
old, while the oldest was 60 years. All of them were
in productive age. On average, respondents have
experience 13 years on beef cattle farming with the
ownership 4 heads of beef cattl each farm. According
to their education, most of respondents graduated
from senior high school (71.42%).

B. Knowledge of farmers toward crop residu as
animal feed
Based on pre-test and post test, the result showed

that there was no differences on the average score.
The score for pre-test was : 4.1, and the score for
post-test was the same. This mean that the knowledge
of beef cattle farmers toward the using crop residu as
animal feed were categorized as good.

C. Perception of beef cattle farmers toward crop
waste as animal feed
As can be seen in Table 1, perception of beef

cattle farmers toward crop residu as anima Ll feed
based on relative advantage, compatability,
complexity, observability and trialability were
strongly agree with the score 78, 72, 72, 71 and 75
respectively. Total perception also showed strongly
agree with the score 386. This research agree with
that of Abdullah and Imam (2011).
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Table 1. Perception of beef cattle farmers toward
crop waste as animal feed

No Indicators Category Weight (%)
1 Relative

advantage
a.Disagree
b.Agree
c.Strongly
agree

0
6

72

0
7.69

92.31

78
(Strongly

agree)

100

2 Compatibility a.Disagree
b.Agree
c.Strongly
agree

1
17
54

1.39
23.61
75.00

72
(Strongly

agree)

100

3 Complexity a.Disagree
b.Agree
c.Strongly
agree

1
20
51

1.39
27.78
70.83

72
(Strongly

Agree)

100

4 Triability a.Disagree
b.Agree
c.Strongly
agree

2
18
51

0.03
25.35
71.83

71
(Strongly

agree)

100

5 Observability a.Disagree
b.Agree
c.Strongly
agree

0
9

66

0
12.00
88.00

75
(Strongly

agree)

100

Total 368
(Strongly

agree)

V.CONCLUSION

Based on this research, it can be concluded that
the knowledge of beef cattle farmers toward crop
residu as animal feed was good and their perception
were categorized as strongly agree.
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Abstract— Conservation Agriculture Production System
needs to concern soil health condition. Good soil condition
should be gained by knowing soil characterization and
applying optimal fertilizer. This research developed the
basic model of optimal P fertilizer rate and
recommendation base on soil analysis for tomatoes on
Inceptisols. Research was done in greenhouse and field of
Dramaga, Bogor, Indonesia from March 2010 to February
2011. The objective of this research was to develop CA
related to soil health condition by acquiring the most
effective dosage for P fertilizer recommendation based on
soil analysis for tomato on Inceptisols. The study consisted
of three experiments. First experiment was correlation
study that aimed to find out the best extraction methods.
The second experiment was calibration study that aimed to
develop soil response category. The third experiment was
recommendation study that aimed to build P fertilizer
recommendation for each soil category for tomato on
Inceptisols. Treatments for correlation and calibration
were 0X, ¼ X, ½ X, ¾ X and X phosphorus rate, where the
value of X was 161.2 P kg ha-1. Correlation of soil P test
with tomato growth was conducted in the greenhouse
using media derived from soil incubation processes. Soil P
test used five extraction methods i.e. Bray I, Bray II,
Mehlich I, Morgan Wolf and Truog. Calibration test was
arranged in a complete randomized design with two
factors. Results showed that the best extraction reagent
was Mehlich I for P. Fertilizer recommendation for “very
low nutrient status” was 80.1 P kg ha-1 and for “low-
nutrient” status was 31.2 P kg ha-1.
Keywords: Soil health, fertilizer dosage, phosphorus, Lycopersicum

esculentum Mill. L.

I. INTRODUCTION

Tomato is an important vegetable crop in Indonesia.
Tomato can be planted in various types of soil [1]. One type
of soil that suitable satisfactorily tomato production
is Inceptisols, which is also the largest among soil types
in Indonesia, occupying a total of 70.52 million hectares
or 37.5% of Indonesian total land area [2]. Inceptisols is
divided into sub-ordo i.e.: Aquepts (wet area), Udepts
(moisture area) and Usteps (dry area). Generally tomato is
cultivated in Udepts and Usteps [3]. National productivity

of tomato in Indonesia is still low, an average of 12.64 tons ha-

1 [4]. This low yield, mainly due to none optimized
technologies application, in the particular optimum rate of P
fertilizer [5,6].

Time and rate of fertilizer containing essential
nutrient must be applied based on site-specific soil conditions
in order to obtain high productivity [7, 8]. The differences in
fertilizer dosage application will have a various effect on plant
growth and development [9, 10]. Essential nutrient that is
often a barrier to the plant growth and productivity for tomato
is phosphorus [11,12], especially for crop planted on high P
fixing volcanic soils.

To optimize tomato yield could be obtained by
applying phosphorus fertilizer, recommended based on
the crop needs, which could be assessed by
testing and analyses the status of P in the soil [13, 14].
Developing the fertilizer recommendation must be done
through several stages, including: determination of nutrient
status in the soil (soil incubation), correlation test, calibration
test and finally fertilizer recommendation [15, 16]. Soil test
values would be meaningless if it’s not proceeded further by
soil test correlation studies [17]. Correlation test is the second
phase of the research that aims to get the best extraction
reagent for subsequent stages of calibration test and fertilizer
recommendations [18, 19]. These stages are expected to
optimize fertilizer use [20, 21]. The aim of the present
research was to develop fertilizer rate recommendations, based
on soil analysis and soil response categories for tomatoes on
Inceptisols.

II. MATERIALS AND METHOD

The study was conducted at the Field Unit “M” (soil
incubation and calibration test) and at Greenhouse (correlation
test), of the University Farm, Bogor Agricultural University,
in Dramaga, Bogor. Soil analyses were performed at the
Laboratory of the University Farm and at soil chemical
laboratory of the Indonesian Soil Research Institute, Bogor.
Research was carried out from Mar. 2010 to Feb. 2011.

Soil incubation: Soil samples from the study sites
was collected from an area of 1000 m2, where samples were
taken from 0 - 20 cm soil depth from 10 sampling points. Plot
size was 1.5 m x 5 m (100 plots), arranged in randomized
complete block design. P-soil nutrient status was developed
based on total P-adsorption curve. Various phosphorus



91

The 1’st International Conference on Green Development – University of Jambi - 2016

dosages were created by adding a super phosphate (SP) 36%
to the soil. P level consists of 0X, ¼ X ½ X ¾ X and X, where
X = 161.2 P kg ha-1. Soil was incubated for six months.

Correlation Study: greenhouse experiment was
conducted to determine soil P nutrient extraction technique
that shows the highest correlation to tomato growth and
development. Experiment was carried out in a polybag, size
25 in diameter cm and 40 cm tall. Inceptisols taken from the
experiment site was used as media, was dried inside the green
house, sieved through 2 mm size screen. Six kilograms dry
soil was put in every polybag and planted with single seed of
tomato Arthaloka variety. Fertilizers N and K were applied
each at rate of 100 kg ha-1, crop watering by using drip-
irrigation systems 5 minutes each in the morning and
afternoon.

Soil P analyses and correlation test P was done by
various extraction methods: Bray I, Bray II, Mehlich I,
Morgan Wolf, and Truog. The best extracting reagent was
selected for further soil P test to develop fertilizer
recommended rate for tomato on Inceptisols.

Determination of the best P extraction method was
based on the highest value of coefficient correlation (r)
between the extracted-P (X) and the relative fresh weight of
tomato (Y). According to [22] coefficient correlation in
between 0.70 to 1.00 (both plus or minus) indicates a highest
degree of association.

Calibration Study: tomato was grown in plot
measuring 1.5 m x 5 m with treatments of 1X, ¾ X, ½ X, ¼ X
and 0X of P soil status, where the X value was 161.2 P kg ha-1.
The treatments were replicated four times. The best soil P
extracting methods (Mehlich I) was correlated with tomato
relative yield. Soil P content was plotted with tomato relative
yield to create soil P class category (Very Low, Low, Medium,
High, and Very High).

Recommendation Study: This research was to
optimize the fertilizer rate for P. Each main plot (soil-P
response category) was divided into five sub plots and each
was applied with P fertilizer at rates of 1X, ¾ X, ½ X, ¼ X
and 0X, where X value was 161.2 P kg ha-1. Fertilizer rate
was plotted with relative yield using quadratic model to
predict the optimum fertilizer rate for each soil class category.

Determination of soil P-response category was
conducted based on the best tomato response to soil
P-extracting reagents. Soil P response was divided
into four categories; very low if relative yield (RY) <
50 %, low with RY 50 % - 75  %, medium with RY
> 75 % - 100 % and high with RY > 100 % [23]. The
critical border to determine P soil index for each
group was shown by calibration curve correlating P
soil index (X) with relative yield (Y). Regression
analysis and orthogonal polynomial analysis was
conducted to see the correlation between extraction
methods of soil- P with tomato relative yield.

III. RESULTS AND DISCUSSION

Vegetative growth of tomato plants increased linearly
with the increase P rate. The growth of tomato starting the age
of three weeks after planting resulted on significant
differences on plant height. Stem diameter of tomato also
showed significant differences among treatments, which was
observe since three weeks after planting as shown in Fig.1.

Fig. 1. Effect of soil phosphorus status on tomato height and
stem diameter.

Correlation between Soil Extracted-P and Yield
The order from strongest extracting reagents to the

weakest were Truog (0.04 – 46.67 ppm P), Bray I (0.04 –
44.09 ppm P),  Mehlich I (0.09 – 41.12 ppm P), Bray II (0.13
– 40.34 ppm P), and Morgan Wolf (2.18 – 12.67 ppm P). The
amount of extracted-P by various extraction methods from
different P-fertilizer rate were shown in Table 1.

Table 1. Extracted-P by various extraction methods from

different phosphorus fertilizer rate on Inceptisols.

Correlation between tomato relative yield and soil-P
content can be seen in Fig. 2. The “very high” coefficient
correlation to the “very low” was Mehlich I, Bray II, Truog,

Soil P Status
by

Application
of   P kg ha-1

Bray I Bray II Mehlich I Truog Morgan
Wolf

---------------------- Extracted-P (ppm) --------------------
0 (0X) 3.8 ± 3.7 1.7 ± 1.4 3.5 ± 3.3 1.2 ± 1.1 9.5± 4.5

40.3 (1/4X) 10.6 ± 8.1 10.9 ± 6.7 15.9±11.4 11.8 ± 3.7 13.0± 2.0
80.6 (1/2X) 28.6 ± 20.9 24.8 ± 11.5 31.7±20.5 33.2 ± 22.6 16.5± 3.5

120.9 (3/4X) 49.1 ± 36.4 44.6 ± 22.5 47.6±26.1 47.8 ± 17.5 21.5± 7.5
161.2 (X) 66.1 ± 34.8 60.6 ± 32.6 63.9±30.3 77.9 ± 28.9 23.0± 6.0
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Bray I and Morgan Wolf. Coefficient correlation above “0.89”
(data not shown) indicates the presence of a highest degree of
association between soil P content and relative production of
tomato.

Soil P extraction method with the highest correlation
coefficient was “0.92” (Mehlich I) which could be
recommended to the next soil-P test for Tomato on
Inceptisols. Based on these criteria, Mehlich I extraction
method was the best method that could be used to correlate
between relative yield of tomatoes and soil-P nutrient index.

Fig. 2. Relation between Bray I, Bray II, Mechlich I, Troug,
and P-Morgan Wolf extraction reagent with  relative
fresh weight of tomato on Inceptisols.

Calibration of the soil P test
The experiment was also developed restricted

response determination of tomato yield with various nutrient
concentrations in the soil as shown in Fig. 3. Classification
category of nutrient availability with Mehlich I extraction
reagent is shown in Table 2. P-nutrient content of less than
0.74 ppm P produce relative tomato yield less than 50%,
which was categorized as “very low”. The relative low
category was between 50% - 75% with the value of soil-P
Mehlich I extraction reagent of 0.74 to 7.91 ppm P. The
medium category tomatoes yield of 75% - 90% could be
created if the soil-P Mehlich I extraction reagent was from
7.91 to 21.02 ppm P. While the high category of tomatoes
relative yield of more than 90% was obtained when the soil-P
Mehlich I extraction reagent was more than 21.02 ppm P.

Table 2. The Mehlich I soil test calibration for tomato in
Inceptisols.

Tomato Response
category Relative yield (%) Exctracted P Mehlich

I      (P ppm)

Very Low ≤ 50 ≤  0.74
Low > 50 - ≤ 75 0.74 – ≤ 7.91

Medium > 75 - < 90 > 7.91 – < 21.02
High ≥ 90 ≥ 21.02

Fertilizer Rate Recommendation
Agronomic soil P-test results was clasified in very

low,  low, medium, and high based on crop response.
Relationship between P-fertilizer and tomato relative yield on
Inceptisols, based on response category determined by
Mehlich I extraction method as shown in Fig. 3.

Fig.3. Relation Between P-Mehlich I Extraction Reagent and
Relative Yield of Tomato on Inceptisols

(VL = VeryLow, L = Low, M = Medium, H = High).

Based on Mehlich I extraction method, under “very
low” soil response category the regresion RY=-0,000009x2+
0,003x+0.559, R2 = 0.76.  Derived from this regresion model,
optimum predicted P-fertilizer rate was 80.1 P kg ha-1. Under
“low” response category the regresion RY=-
0,000007x2+0,001x+0.799, R2 = 0.79, anchored in this
regresion model, optimum predicted P-fertilizer rate was 31.2
P kg ha-1.

IV. CONCLUSION

Mehlich I was the best extraction reagent for soil-P
nutrient extraction method for tomato on Inceptisols.  Mehlich
I also had the most appropriate and the best fitting to extract
phosphorus nutrient needed for tomato on Inceptisols (r =
0.92). Using this extraction method, phosphorus fertilizer
recommendation for tomato planted on low-P nutrient status
was 71.4 ppm P2O5, which is corresponded to 205.8 SP 36 kg
ha-1. For the future, Mehlich I soil extraction method and the
value of fertilizer recommendations can be used as a basis for
the development of Tomato soil test kits in Indonesia.
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Abstract—Most of Indonesia's land area including acid soil
with a high level of acidity (low pH) and highest of the
concentration Al, which reached the level of toxicity. The main
problem is the absence of varieties (genotypes) of sugarcane that
is adaptive to the acid soil. Therefore, efforts to obtain sugarcane
crop genotypes that can adapt to environmental stress conditions
acid very important. The most effective approach and promising
to apply is the technology of recombinant DNA by inserting the
gene tolerant acid soil that MmCuZn-SOD gene using
Agrobacterium tumefaciens into embryogenic calli of sugar cane.
The result of selection transformed calli on selection media
hygromycine 30 mg/l showed that the percentage of survival of
calli on OD600 0.2 and 0.4 were quite low where the percentage of
callus necrosis up to 90% but the ability of resistant callus from
hygromycine media regeneration to shoots reached 100%.

Keywords—transformation, MmCuZn-SOD gen, Saccharum
officinarum

I. INTRODUCTION

The main problem in the development of sugarcane crops in
acid soil that is their toxicity of aluminum (Al). Highest of the
concentration Al in a cell that can trigger the production of
Reactive Oxygen Species (ROS), inhibiting respiration, deplete
ATP, and finally eliminated the ability of plants to grow [1].
One strategy to overcome that problem is use of acid soil-
tolerant varieties. The success of sugarcane varieties tolerant to
stress Al is determined by the availability of genes that control
the tolerance. Genes that control and regulate stress tolerance
Al is not provided in the genomes of sugarcane [2], so that plant
breeding efforts to improve stress tolerance Al using
conventional approaches can’t be done. Besides conventional
genetic improvement takes longer because it is associated with
the reproductive system of the plants and have higher barriers
for sugarcane that has a complex chromosome that causes
variations in plant fertility rate [3].

Genetic engineering is a technique that is now widely used
in plant breeding aimed at integrating genes into the genome of
the target plant species relationships without any restrictions.
Therefore the approach of recombinant DNA technology to
assemble GMO plants through gene transformation technique
using A. tumefaciens is one other approach that can be done
[4,5,6,7,8,9]. One of the genes reported to regulate and plays a
role in stress tolerance MmCuZn-SOD gene is isolated from

plants Melastoma malabathricum L. and gene was successfully
constructed into a plasmid [10]. Transfer MmCuZn-SOD gene
in the genome of sugar cane and its integration analysis has
never been done.

In the present study, we have develope a highly efficient and
reproducible A. tumifaciens mediated transforation protocol
using callus, apex, and shoots as explans. To significanly
improve the regeneration frequency, we optimized the
incubation time, co-cultivation, and concentration of A.
tumifaciens.

II. METHOD

The plant material used in this study that was the
embryogenic calli of sugarcane cv PS 864 where this variety is
widely used by farmers and governments have recommedation
to be developed. Gene to be introduced was MmCuZn-SOD
gene of M. malabathricum, was cloned into plasmid pGWB5
and was inserted into A. tumefaciens LBA4404 [10]. Besides
containing MmCuZn-SOD gene, this plasmid contains a gene
selection marker gene neomycin phosphotranspherase II (NPT
II), green fluorescent protein (GFP) and hygromycin
phosphotransferase (HPT). 35sF primer (5'-
AAACCTCCTCGATTCCATT-3') and MmsodR
(TAACCCTGGAGACCAATGAT 5'-3') were used to detect
the gene integration MmCuZn-OSD in S. officinarum transgenic
plants. This primer was designed based on the nucleotide
sequences of CaMV 35S promoter and MmCuZn-SOD gene
(Figure 1).

Transformation procedure MmCuZn-SOD gene in the
genome of sugarcane that was using a modified method from
[5] and [8]. A. tumefaciens cultures were grown in LB medium
to obtain OD600 = 0.2 and 0.4, pellet were obtained by means
of a centrifuge at 900 g for 5 min. Inoculation was performed
by incubating the embriogenic calli in the bacterial suspension
for 10, 20, 30, and 40 minutes at room temperature. Media
bacterial suspension containing MS medium enriched with 2.4-
D 3 mg/l plus CH 500 mg/l, glutamine 100 mg/l and glycine 2
g/l and added acetosyringone 20 mg/l. Then explants drained
on sterile filter paper and transferred to co-cultivation media for
containing acetosyringone 20 mg/l for 3 days. After co-
cultivation calli were washed with sterile water twice and
soaked in a solution of cefotaxime 100 mg/l and then dried on
filter paper which aims to reduce infection from A. tumefaciens,
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then were transferred to the media for callus induction as 1st
and 2nd selection and incubation at 280C in the dark for seven
days. Shoots medium as regeneration from callus which the
survival callus were subcultured on MS medium containing
hygromycin 30 mg/l dan 100 mg/l of cefotaxime in the light
condition.

Figure 1. Map of the physical on the T-DNA was flanked by a
right border (RB) and left border (LB) on pGWB5
recombinant [10]. Primers for amplification MmCuZn-
SOD transgene in the genome of transgenic plants.

III. RESULT AND DISCUSSION

Efficient transformation and regeneration

In this study we used embriogenic calli that was in develope
globular and scutellar calli (Figure 1a). From this experiment
we observed that globular or scutellar step from embryogenic
calli from non embryogenic calli at this step was essential as
this would affect the transformation and regeneration capability
of the calli. After three days, these subculture calli were
subjected to agro-infection using Agrobacterium carrying the
gene construct (Figure 1) and co-cultivated on co-cultivation
medium. Once the growth of Agrobacterium could be
visualized at the periphery of the individual calli (Figure 1b),
after more than 10 days in medium selected with hygromycine,
some of the calli turn brownish while the other remained
creamish (Figure 1c). Growth process in callus into shoots
using hygromisin and cefotaxime in medium was part of the
composition of the media. Extra hygromycine in the media
would select callus transformants because it served as the
selection agent that would kill cells that do not express the gene
hpt. Extra hygromycin in the media causes browning of
explants undergo browning or even death. Therefore, prior to
transformation activities have to be done first activity
determination of antibiotic sensitivity hygromycine. The
addition of cefotaxime in the media contributes to kill the
bacterium A. tumefaciens was still contained in the calli.

The creamish or brownish calli were then transfered to
fresh medium but still with hygromycine for a second selection
cycle where small microcalli started growing from the mother
calli (Figure 1d). In the step of regeneration allowed the
proliferation of microcalli which were develope into somatic
embryos and placed in the light were green-spots appeared
which subsequently developed into shoots (Figure 1f). The
ability of resistant callus from hygromycine media regeneration
to shoots reached 100%.
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Figure 2. Step of transformation by Agrobacterium and
regeneration of sugarcane calli. (a) Callus initiation
from sugarcane. (b) Agro-infection and co-
cultivation of calli with A. tumefaciens. (c, d) Firt,
second cyles of transformed calli of hygromycine
30 mg/l. (e,f) regeneration of large number of
shoots from microcalli during second phase of
regeneration under light condition.

MmCuZn-SOD gene transformation using the vector A.
tumafaciens LB4404

The process of transformation in sugarcane include co-
cultivation process and the regeneration of shoots from callus.
Co-coltivation process was the early stages of transformation
activities that was incubation process explants in media
containing acetosirongone and bacterium A. tumefaciens
containing the binary vector that has GWB5 (Figure 1). This
stage was done in an effort to move the MmCuZn-SOD gene
from the bacterium into a plant cell chromosomes. The
relocation process MmCuZn-SOD gene occurs because the gene
sequences have been inserted into the binary vector pGWB5
which serves as the A. tumefaciens Ti plasmid. Exacly not only
MmCuZn-SOD gene was moved from A. tumefaciens to the
plant cells but also all DNA bounded by RB and LB namely
NPT II gene, GFP, and HPT. The third gene causes plant cells
to be transformed was had resistance to canamycin, glowed in
the dark, and resistant to hygromycin. These properties could
be used as a selection agent in the selection of plant cells
successfully transformed with MmCuZn-SOD gene. In this
activity the nature of which was used to select the cells of
transgenic plants was resistance to hygromycin considering that
the HPT coding genes that are in the closest position to the LB
(Figure 1). This means that the gene coding for HPT will enter
into plant cells after MmCuZn-SOD gene for TDNA transfer
process starts from RB [11].

The success of the transformation or the entry of a
target gene into plant cells cane when co-coltivation influenced
by several factors, namely: optical density (OD) bacteria, a long
time soaking explants in bacteria, asetosirongone
concentration, and a long time co-coltivation [12,13]. Results
of research [12] showed that the highest transformation
efficiency resulting from OD600 = 0.6 and explant death occurs
when more than OD600 = 0.6 due to an excessive growth of
bacteria or over growth. Maximum efficiency soaking time was
20 minutes but easy explants sprout on 10 minutes soaking time
edge only slightly resistant to hygromycin. The opposite was
reported by [13] that long soaking time not significantly
different from that between 10, 20 and 30 minutes. However the
recommended time for soaking time was 10 minutes for time
efficiency (Figure 2). But in this study have been trying for
some time soaking in order to obtain the time efficiency for
optimization transformation in sugarcane.

Figure 3. Persentage of survival calli could inisiating be come
shoots in media celection which that containing
hygromycin 30 mg/l after eights weeks. Co-
coltivation as long as three days and concentration of
acetosiringone was 20 mg/l

IV. CONCLUSION

The persentage of calli after transformation on selection
media containing hygromycine 30 mg/l on OD600 0.2 and 0.4
were 10 and 5,5% with respectively that results were quite low.
Percentage of callus necrosis up to 90% but the ability of
resistant calli from hygromycine media were regenerated to
shoots reached 100%.
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Abstract— The tuber of Dioscorea alata contains considerable
amount of starch which can be used for human and industrial
consumption.  This research was conducted to investigate the effect
of type of cultivar and treatment on the tuber before starch extraction
on its pasting properties.  There were two type of cultivars used in
this experiment: yellow and purple tubers.  Three different treatments
were applied to the tuber prior to the starch extraction: control, steam
blanching, and drying. “Control” means soaking the sliced tubers in
water for 15 minutes, “steam blanching” means steaming the whole
peeled tuber at 100oC for 5 minutes, and “drying” means heating the
slices of tuber at 60oC for 20 hours followed by 12 hours soaking in
water. The starches were examined for their pasting properties using
RVA.  The result showed that type of cultivar did not affect the final
viscosity and setback of the starch while treatment significantly
affected all pasting parameters of the starch paste (p<0.05). Final
viscosity and setback in both cultivars decreased significantly with
steam blanching.  On the other hand, drying was found to increase
pasting temperature of the starch from purple tuber.
Keywords—Dioscorea alata; Extraction; Pasting Properties

I. INTRODUCTION

Dioscorea alata is potential starch source for human and
industrial consumption. It contains 80% starch (dw)[1] and
some protein including polyphenoloxidase and peroxidase
enzymes [2].  These enzymes may interfere with starch during
the extraction leading to unexpected darker colour.  Several
treatments may be applied to inactivate the enzymes which
cause the colour change [3], [4], [5]. This research was
conducted to compare pasting properties of starch extracted
from purple tuber and yellow tuber of Dioscorea alata and to
determine the the effect of treatment on the tuber before starch
extraction on the pasting properties of Dioscorea alata’s
starch.

II. MATERIALS AND METHODS

A. Material
The fresh Dioscorea alata’s purple tubers were harvested

at District of Sungai Lumpur, Bangko whereas yellow tubers
were harvested from Desa Trimulya, District of Rantau Rasau,
East Tanjung Jabung. The exact harvesting age of both
cultivars were unknown.

B. Methods
There were 3 treatments applied before starch extraction:

control, steam blanching and drying. The method of starch
extractions were done following method described by Nadia,

et al. [6] with some modification depend on the treatments
applied. In short, the extraction which insert control treatment
was as follow: the tuber was cleaned from soil, washed,
peeled, rewashed, and sliced into 2mm to 3 mm slices and
soaked in water for 15 minutes.   To remove mucus the slices
were soaked in 15% table salt for 30 minutes and rewashed for
3 times.  The tuber slices were smoothed using commercial
blender and the slurries were passed through 170 mesh filter.
The suspension obtained were precipitated for 6 hours.  The
presipitate was dissolved in water again to purify the starch.
The wet starch was dried in air-oven at 50oC for 6 hours.  The
dry starch was sieved using 60 mesh filter and sealed
packaged and kept at room temperature until further used. The
extraction procedure which insert steam blanching treatment
was as follow: the tuber was cleaned from soil, washed,
peeled, rewashed, steamed at 100oC for 5 minutes and sliced
into 2mm to 3 mm slices.   The tuber slices were then treated
similar to control treatment. The procedures for starch
extraction which insert drying treatment was similar to
procedure for control treatment with exception on the step
soaking.  The soaking step in procedure for control treatment
was replaced by drying at 60oC for 20 hours followed by
soaking in water for 12 hours.

Starches were analysed for their pasting temperature, final
viscosity, breakdown and setback using Rapid Visco
Analyzer. The suspensions of 7% (db) were made using 25 ml
of distilled water. Each suspension was kept at 50oC for 1
minute and heated up to 95oC at 6oC/min and held constant at
this temperature for 5 minutes.  The paste was then cooled
down to 50oC at 5oC/min and kept constant at this temperature
for 2 minutes. Data for pasting temperature, peak viscosity,
through viscosity, and final viscosity were collected and
breakdown and setback were calculated.

C. Statistical Analysis
Analysis of variance was conducted to determine the effect

of type of cultivar and treatment before extraction on the
pasting properties of the starch.  Duncan test was used to
determine the mean difference between type of cultivar and
among treatments.  Data analysis was performed using SPSSv
16.
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III. RESULT AND DISCUSSION

A. Pasting Profile
The pasting profiles of starches from purple tubers were

different from that of yellow tubers (Fig. 1 and Fig. 2).
Starches from purple tuber underwent significant decrease in
viscosity after peak viscosity which did not occur for starches
from yellow tubers.   Similar properties among starches from
purple and yellow tuber are also seen at their peak viscosities
where starches from drying and steam blanching treatments
showed lower peak viscosities consecutively. This peak
viscosities reflect the ability of their starch granules to swell
maximum before they finally undergo physical breakdown.
The similar result showed in corn starch which underwent
drying and heat moisture treatment [7], proso millet starch
which underwent dry heat treatment [8] and rice starch which
underwent heat and moisture treatment [9]. Lower viscosity
indicates lower swelling power which denotes stronger intra
and intermoleculer bonds inside granules which inhibits water
to penetrate the granules [10].

B. Pasting Temperature
Pasting temperature is defined as the temperature at which

paste viscosity increase rapidly. Type of cultivar had
significant effect (p<0.01) on pasting temperature of starch.
Yellow tuber of Dioscorea alata produced starch with higher
pasting temperature than starch from purple tuber.  However,
this must not been seen as the effect of  type of cultivar only
since the harvesting age of both type of cultivars were
unknown.  The best way comparing these type of cultivar is by
using the same harvesting age because pasting temperature is
known to increase during growth [11].  The value for pasting
temperature in this study were very high compared to other
study (76.8oC) [12].  Pasting temperature of starch from
yellow tuber from this study were lower than the one obtained
by Nadia (83.95oC) [6].  Similar to this is the pasting
temperature of starch from purple tuber were comparable to
dark purple tuber only (81.95oC)[6]

The treatments before starch extraction applied in this
experiment  showed to influence the pasting temperature of
the starch (Table 1).   Drying the tuber before extraction
significantly increased pasting temperature of starch from
purple tuber. Bond strengthening may have been promoted in
starch from drying treated-purple tuber leading to a higher
temperature to gelatinise the starch. Similar result also
reported in corn starch [7] and rice [9]. However, the
treatment of tuber with steam blanching produced no increase
in pasting temperature which indicates that 5 minutes of steam
blanching at 100oC was not enough to supply energy to
rearrange granule structure. The length of heating for 50
minutes at 100oC in the present of water (heat moisture
treatment) might be appropriate to induce the structure
rearrangement as seen in corn [7] or 16 hours at 100oC  in rice
[9].

C. Final Viscosity
Final viscosity was measured at the end of pasting

procedure.  It represents the tend of  starch molecules to
rebonding  to each other.  The actual cool viscosity may not be
seen in final viscosity value since it was measured only about
2 or 3 minutes after reaching 50oC. Overall, calculating the
effect of type of cultivar on the pasting properties, showed that
type of cultivar gave highly significant effect on pasting
temperature and breakdown (p<0.01) but no effect on final
viscosity and setback (p>0.05). Steam blanching and drying
both affected final viscosity of starch from purple tuber but
did not affect final viscosity starch from yellow tuber (Table
1). Previously reported study in millet starch showed an
increase in final viscosity of the starch after dry heat treatment
for 2 hours at 130oC [8]

D. Breakdown
Breakdown represents the stability of starch paste during

cooking/heating period.  It was calculated as the difference
between peak viscosity and the viscosity after constant
heating.  Peak viscosity is the highest viscosity achieved
during cooking/heating period. Starches from purple tuber
showed higher decrease of viscosity during constant heating
compared to starches from yellow tuber leading to higher
values of breakdown.  Treatments before starch extraction
affected the degree of breakdown in starch from both purple
and yellow tubers.  Steam blanching and drying increased the
degree of breakdown of starch from purple tuber while in
contrast starch from yellow tuber  experienced a decrease
(Table 1). The latter is more common occurs in starch treated
with heating with or without the present of moisture [13]. The
decrease in breakdown of starch from yellow tuber was also
accompanied by the decrease in peak viscosity. The
phenomenom seen in starch from yellow tuber was similar to
previously reported study in millet starch which showed a
decrease in breakdown of the starch after 2 hours heating at
130oC [8] and corn starch which underwent heating at 100oC
for 50 minutes and heat moisture treatment at the same temp
and length of heating and several moisture contents [7]

E. Setback
Stability of starch during cooling is measured as setback

which calculated as the difference between final viscosity and
the viscosity at the end of constant heating. The higher setback
means the more intens retrogradation occurred in the paste.
Treatment before starch extraction affected setback of starch
from purple tuber only.  Steam blanching decreased setback
while in contrast drying increased setback of starch from
purple tuber  (Table 1).  The effect of steam blanching is
easily understood as the final viscosity was also decreased
significantly.
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Fig.1.  Pasting profile of purple tuber of Dioscorea alata’s starch Figure 2. Pasting profile of yellow tuber of Dioscorea alata’s starch

TABLE I
THE AVERAGE OF PASTING PROPERTIES AND INITIAL WATER CONTENT (%WB) OF Dioscorea alata’s STARCHES

Properties
Purple Tuber Yellow Tuber

Control Steam
blanching Drying Control Steam

blanching drying

Pasting Temperature
(oC)

80.53±0.04a 80.70±0.28a 81.33±0.04b 82.90±0.00a 83.05±0.35a 83.53±0.25a

Final Viscosity (cP) 8132±29c 3154±1a 7782±103b 8171±18a 5206±117a 6255±1659a

Breakdown (cP) 927±24c 1195±52a 1573±4b 645±33c 425±37b -8±0a

Setback(cP) 2777±78c 1316±0a 3431±75b 2581±151a 2147±39a 2705±785a

Water content (%) 11.75±0.46 a 11.30±0.96a 11.79±0.19a 11.46±1.79a 8.80±0.67a 11.44±2.49a

Numbers presented are the average of two readings and the deviations
For each tuber colour, means with the same superscript in the same row were not significantly different (p>0.05)

IV. CONCLUSION

Type of cultivar gave highly significant effect on pasting
temperature and breakdown but no effect on final viscosity
and setback. Unlike many treatment on starch, drying and
steam blanching purple Dioscorea alata tuber before starch
extraction decreased pasting stability.   Steam blanching and
drying yellow Dioscorea alata tuber in contrast increased
stability, with drying gave the most intens impact.
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Abstract— This study is aimed to determine the effect of
various types of phyto pesticides against pest attack percentage
and yield of rice (Oryza sativa L.) by the method of planting SRI
(System of Rice Intensification), and to get some pesticides that
can inhibit the growth of pests and provide the best growth and
yield of rice plants. This study was conducted in Pembengis
Villages, Bram Itam District, West Tanjung Jabung, Jamb
iProvince. The design used in this study was a randomized block
design (RAK) with some phyto pesticides consisting of six
treatment level, namely; P0 (without treatment), P1 (Leaf Extract
Papaya), P2 (Leaf Extract  Soursop), P3 (Leaf Extract
Citronella), P4 (Leaf Extract  Nimba + Bulbs Gadung), P5
(Extracts Soursop + leaf Papaya leaf + + leaves Citronella) were
repeated 4 times to obtain 24 experimental units.  These results
indicate that the provision of various types of pesticide plant did
not affect the number of productive tillers and outcomes, but can
reduce the percentage of infected plants.

Keywords— rice; phyto pesticides; SRI method

I. INTRODUCTION

Rice crop (Oryza sativa L.) has an important role in
Indonesia, most of the population (over 90%) consumes rice as
a staple food [1]. Demand for rice will continue to increase in
line with population growth. Rice is a food stuff that provides
energy in the form of carbohydrates and substances needed to
support human life. In Jambi Province, high rice production
level is kept to support the level of national rice production.
Jambi Province is now experiencing a decrease in rice
plantation area, which in 2009-2010 is amounted to 1,905 ha.
The decline in rice planted area was followed by decreasing in
harvested area as well as in rice production quantity. The
largest decline was in 2005-2006, which reached 14 328 ha.
Production of rice in 2006, down from 579 635 tons in 2005 to
544 597 tons in 2006 and began more increase in the years
2006-2010 [2].

The increase in rice production in Jambi Province must be
continued to be maintained. But one limitation in increasing
rice production in Jambi Province was a poor soil fertility level.
Organic farming systems is a holistic and integrated production
system, optimizing the agro-ecosystem health and naturally as
well as be able to produce enough food and fiber, quality and
sustainability. Organic rice cultivation including rice culture
that embraces "System Of Rice Intensification" (SRI). The
production process of organic rice cultivation is paddy
cultivation system with no pesticides and synthetic chemicals
fertilizers, but natural vegetal fertilizer that is environmentally

friendly, with the addition of compost of rice straw and manure
from wallet bird waste.

Phyto pesticide basic ingredients were derived from plants
or crop which is actually growing all around us. Besides
reducing environmental pollution, the use of botanical
pesticides sounds more economic due to its relatively low price
when compared to chemical pesticides [3].

Vegetal Pesticides can kill or disturb plant pests and disease
through a unique way, which can be through a single or
combination of various means. Phyto-pesticide works very
specific that is by undermining the development of eggs,
larvae, and pupae; inhibits the change of skin; disturbing insect
communication; causing insects refusing to eat; insects; repel
insects; inhibit the development of disease pathogens.

Several kinds of green leaves plant pesticide such as
papaya, soursop leaves, Citronella leaves, nimba leaves and
tubers yam, papaya + + soursop leaves Citronella leaves. The
results obtained from the application of this technology is a
botanical pesticide.

The purpose of this research was to study the effect of
different kinds of phyto pesticides against pest attack
percentage and yield of rice (Oryza sativa L.) by the method of
planting SRI (System of Rice Intensification) in rural districts
Pembengis Bram Itam, and to get some pesticide can inhibit
the pests and provide the best results in rice plants.

II. RESEARCH METHODS

This study was conducted in Pembengis villages, Bram
Itam district, Tanjung Jabung Barat which is 3 m above sea
level. The research was conducted in 4 months, using a
randomized block design (RAK) with some type of phyto
pesticides consisting of 6 level of treatment, namely:
P0 = Controls
P1 = Papaya Leaf Extract
P2 = Soursop Leaf Extract
P3 = Citronella Leaf Extract
P4= Combination of Nimba Leaf Extract and Bulbs Gadung
P5 = Combination Extract (Soursop Leaf Papaya Leaf + +

Leaf Citronella)
Each treatment was repeated 4 times to obtain 24

experimental units.
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A. Research Implementation
Land to be used for the research must be first well plowed

by using a tractor. Plowing is taken to upside down the top soil
and to break ground into chunks. Plowing is also aimed to
destroy weeds after land flooded for several days so that the
soil becomes smooth. After the first plowing paddy fields were
left inundated for a few days and then was reflowed again. The

and the sitting depth should be at least 30 cm. After the
land surface was flatted, it followed by making experimental
plots. The plot is then made between the trenches with a depth
of 15-20 cm.

Seedbed with SRI method can be done in two ways: on
land and seedbed with media space. Seedbed nursery on land is
directly carried out on farms, as in conventional systems.
While the seedbed with a media that is seedbed using a
container such as a tray placed in an open area to get some
sunshine [4]. In the nursery, SRI technique is done by using a
container with compost planting medium. Old nursery
approximately 10 days. It is intended that the seeds are not too
high at the time of planting. Nursery care requires that
incentives, such as regular watering. Watering is done 2 times a
day is in the morning and the afternoon.

Organic fertilizer is used as a fertilizer is compost and
snails MOL (Micro Organism Local). Compost is given at the
time of processing of soil by soon after plowing process so that
the organic fertilizer (compost/cage) can be mixed with paddy
soil evenly and not wasted carried by the flow of water. Mol
conch mass grave once a week until the plants emit panicles.

Before planting the first seed selection is done by choosing
good seeds and healthy, has a complete root, has two leaves,
and green. Once the seedlings grow about 5 cm high from the
nursery, the seedlings are ready for planting, cultivation using
SRI techniques of rice seedlings planted in the shear direction
until a spacing of 25 x 25 cm. This is intended to avoid damage
to the grass roots.

B. Plant Maintenance
Insertion is usually taken when the first or second wedding.

Crop insertion is taken by planting the crops together with an
amount of soil attached to the lower part of the seedling. It is
intended to make the new plant somehow similar to the old
one. Watering or the provision of water carried intermittent or
discontinuous. At the beginning of the planting, the provision
of water carried to the minimal conditions macak-macak or a
maximum of about 2 cm. Then left to dry until the soil began to
split apart and start again with a maximum water supply, and
so on. Weed control is done manually by hand using traditional
tools such as machetes, hoes, and sickles at the time after
planting. Weeding is done every single week by uprooting
plants and slashing other than the main crop.

Harvesting is done when the plants after tassel aged 30-35
days after flowering evenly and grain from the panicle have
started yellowing. Harvesting is done by using a tool that is as
simple as using a sickle to cut the rice stalks then threshed
grain. Pest control is done by using natural materials, namely
the pesticide plant. Phyto pesticides can be done by using a

spray (sprayed) at 10 days after planting. So that spraying
pesticide plant gives good results, conducted by making use
plastic booths with in accordance with the size of the plot. It is
intended that the spraying is carried out not on other mapped
crops, spraying should be directed to parts of the plant where
the body of the target is located. Spraying pesticide plant done
in the morning or late afternoon when it's not raining when
frequent rains spraying should be done 3 times a week. Avoid
spraying during the day due to the effects of the sun's heat can
reduce the active ingredient contained in the pesticide plant.

III. RESULT AND DISCUSSION

A. Result
The results showed that some vegetal based pesticides have

no effect on plant height, the number of tillers, the number of
productive tillers, grains per panicle, 1000 grain weight, the
yield of rice planted in SRI, as it can be seen in Table 1.

TABLE I. Response Of Some Phyto Pesticides Aplication On The
Average Of Plant High (Cm) Number Of Tillers (Stems), Number Of Tillers

Productive (Rod), Grains Per Panicle (The Grain), Weight Of 1000 Grains (G)
Yield (Kg) At Week 9 After Planting.

Some Phyto
Pesticides

Averag
e High
Crop
(cm)

Number
of

Tillers
(stems)

Total
Product

ive
Tillers
(stems)

Grains
per

Panicle
(the

grain)

Weight
of 1000
grains

(g)

Product
(kg)

Control 41,27  a 12,96  a 9,8   a 92,82  a 17,47 a 2,35   a
Combination
Extract
(Nimba Leaf
and Bulbs
Gadung)

43,92  a 14,76  a 13,55  a 128,32
a 16,87 a 3,35   a

Leaf Extract
Citronella 41,50  a 14,3    a 12,55 a 108,85

a 18,02 a 2,85   a

Papaya Leaf
Extract 40,12  a 14,34  a 13,25  a 125,48

a 17,2   a 2,83   a

Soursop Leaf
Extract 40,05  a 15,10  a 13,55  a 138,32

a 18,17 a 3,38   a

Combination
Extract
(Soursop Leaf
+ Papaya Leaf
+ Leaf
Citronella)

38,22  a 12,47  a 9,1  a 87,45  a 16,87 a 2,28   a

The percentage of rice crop pests can be seen in Table 3 as
follows:

TABLE II. Total Rice Crop Pests

Growth
phase
Plant

Some Pesticides
Vegetable

Number Of
Samples

Plant
Attacked

Type Of
Insect

Vegetative

Control 3 Stem borer

Papaya Leaf Extract 0

Soursop Leaf Extract 0

Leaf Extract Citronella 1 Stem borer

Combination Extract (Nimba
Leaf and  Gadung Bulbs) ) 0
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Combination Extract (Soursop
Leaf  +Papaya Leaf  + Leaf
Citronella)

1 Stem borer

Total 5

Generative

Control 4 WalangSangit

Papaya Leaf Extract 0

Soursop Leaf Extract 0

Leaf  Extract Citronella 1 WalangSangit

Combination Extract (Nimba
Leaf and Gadung Bulbs) 0

Combination Extract (Soursop
Leaf  +Papaya Leaf  + Leaf
Citronella)

2
Stem borer

dan
WalangSangit

Total 7

Total Phase Vegetative and Generative 12

From the above table, it can be seen that the number of
attacks against rice pests Inpara 3, namely 5 in vegetative phase
and 7 in the generative phase. The total number of pest attacks
on crops, namely rice Inpara 3. Furthermore, the percentage of
rice crop pests can be seen in Table 4.

TABLE III. The Percentage Of Rice Crop Pests

Growth phase
Plant

Tillers Plant Samples Number
of Tillers

Percenta
ge Tillers
AttackedAttacked No Attacked

Vegetative 5 2872 2877 0,1

Generative 7 1429 1437 0,4

Total 12 4302 4313 0,5

From the above table, it can be seen that the percentage of
the rice crop pests Inpara 3 at 0.1% in the vegetative phase and
0.4% in the generative phase. The overall percentage of tests
on samples of the rice plant Inpara 3 of each treatment by
0.5%.

B. Discussion
The results showed that the administration of some types of

vegetable pesticides can affect the number of productive tillers,
dry milled grain yield (MPD), and can reduce the percentage of
infected plants. This can be seen in some of the variables that
Phyto pesticide application had no effect on plant height, the
number of tillers maximum amount of grain per panicles, and
1000 grain weight. The role of Phyto pesticides to reduce pest
attacks, which the pest 0.5%, so it has no effect on plant height,
number of tillers maximum amount of grain per panicle, and
1000 grain weight. This is presumably because the
environment does not support the current crop of young lack of
puddles because the land is rain-fed, causing nutrient content
many are bound to clay soil due to lack of water so the roots of
the rice plant are not optimal in obtaining the nutrient content
required. This was seen at the time of rice were 56 HST (days
after planting) where the climatic conditions are not supportive

environment that happens is rain or climate is not balanced so
that leaves the rice can not photosynthesize properly, causing a
lack in obtaining the food supply, causing not accelerate cell
growth tip of the rod in a division and cell enlargement and not
accelerate wall synthesis and cell division to accelerate the
increase of plant height. It also caused a spacing used although
different, keeping the plants can metabolize well, so as to meet
the needs of plants. The high growth of plants is influenced by
genetic characteristics and the ability of plants to adapt to its
surroundings a place of life, it is in accordance with the opinion
of Gardner (1991), which says the growth and development of
plants are controlled by the genotype and the environment.

In this study, the maximum number of tillers ranged from
12.47 to 15.10, while the number of productive tiller rod is the
rod from 9.1 to 13.55 this figure is much lower than the
descriptions which 17 rods. This is presumably because of their
environmental effects of climate and rainfall that is not
balanced, causing the nutrient content in the soil is not
balanced due to the lack of intensity of the rain that fell,
causing the land to the paddy field, hardened by a lack of water
supply neutralize nutrient content well so that the roots of
plants rice cannot be obtained with good food in the soil,
especially nitrogen and phosphorus nutrients that have an
influence on tillering of rice as proposed by Manurung and
Ismunadji (1988), that levels above 3.5% Nitrogen plants are
already adequately met in order to stimulate tillering while
under conditions of less than 2.5% Nitrogen and conditions of
phosphate levels less than 0.25% tillering discontinued, another
factor is the lack of light intensity due to climate irregular
causes less optimal leaves perform photosynthesis. With
decreasing photosynthesis in the leaves fotosintat then be
correspondingly reduced, so that the process of the formation
of plant organs during the early vegetative growth as the
number of stems in rice plants also decreased. According to
Wijaya (2008), stated that the nitrogen in the plant would
encourage the growth of the organs associated with that leaf
photosynthesis. According to Gardner (1991), the number of
seedlings will be greatest if the plant has a good genetic trait
coupled with favorable environmental conditions or according
to plant growth and development.

Giving some vegetable pesticides can only suppress the
pest but it can not affect the increase in the number of
productive tillers, where the provision of some kind of Phyto
pesticides soursop leaf extract and extract of nimba + bulbs
gadung is just as equally giving effect to the highest yield
(13.55 ) comparison of each treatment. It is also suspected due
to the method of SRI seedlings planted only one rod and
spacing of 25 cm x 25 cm, then there is no competition, either
in the utilization of sunlight and nutrients. This is in accordance
with the opinion of Santoso (2006) in the SRI method, the
seedlings planted spaciousness pretty one family only.
Sudirman and Iwan (2001) stated that the productive tiller is
tillered develop further and produce panicles, it is also in
accordance with the opinion of Gardner (1991), That the rice
crop potential formation of productive tillers seen from the
number of suckers, but not always the case for the
establishment tillers influenced by the environment.
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Other roles of extracts of soursop leaf and leaf extracts of
(nimba + gadung Bulbs) more effective in suppressing the
population of stem borer in rice plants so that the growth and
yield of rice crop is not hampered by attacks stem borer more
dominant contained population in the land paddy district of
Bram Itam, Tanjung Jabung Barat. Papaya extract, citronella
leaf extract and leaf extract (papaya + citronella soursop) are
less effective in suppressing attacks stem borer. This can be
seen both in the field that the rate of pest population and
infected plants is very low under the limit the economic
threshold at treatment extract of soursop leaf and leaf extracts
of nimba + gadung bulbs is lower compared to the treatment of
Phyto pesticides  extract of papaya leaf extract, citronella, and
extract leaf (papaya + soursop + citronella). According to
Luktianingsih goddess (2009), under the active ingredients,
soursop leaves contain active ingredients "and Resin
Annonain". Trip effective for controlling pests.

According to Wiwin (2008), based on the content of the
active ingredient, containing nimba leaf azadirachtin,
meliantriol, salanin, and nimbrin, which is the result of
secondary metabolism of the plant nimba. Azadirachtin
compound does not kill insects directly, but through the
mechanism of refusal to eat as well as disrupt the growth and
reproduction of insects. Meliantriol has a working power of
insect repellent. According to Subiyakto (2004), azadirachtin
contained in the leaves of nimba cause biological effects on the
insects that affect the synthesis of ecdysteroids. Luktianingsih
(2009) gadung bulbs contains ingredients active diosgenin,
steroid saponins, alcohols, and phenols. This compound
effective for controlling caterpillars and sucking insects.

Giving Phyto pesticides in this study did not affect the
amount of grain per panicles, where the provision of some kind
of Phyto pesticides does not affect the variable amount of grain
per panicles despite the very low intensity of pest attacks can
be said 0.5% of the intensity of pest attacks. This is presumably
because the environment does not support the current rice crop
enters the reproductive phase in which the flowering period of
10 days occurred 10 days of rain which is dated 23 September
2013 to 02 October. This affects the process of flowering and
fruiting, the intensity of the rain that falls cause many stamens
fall thereby disrupting the fertilization process and reduce the
amount of grain that is formed. This is supported also by
Abdurachman et al. (2010), states that the rainfall intensity is
high at the time of flowering plants affect the pollination
process so many empty heads of grain.

In this study ranged from 1000 grain weight (16.87 to 18.17
g) rate is much lower compared with that description (25.7 g).
This is presumably because the environment does not support
when passing the generative phase of the intensity of the rain
began prolonged, causing the leaves to the rice plant cannot
optimize the absorption of sunlight energy for photosynthesis
and fotosintat to be translocate from the leaves to panicles
especially during the forming and filling grain. According
Bilman (2008) 1000 grain weight of the dry weight of
accumulated reflection to grains. In addition, 1000 grain weight
also reflect the size of grain of rice depending on the size of the
skin. Supported also by Manurung and Ismunadji (1988), states

that the weight of 1000 seeds of grain also depends on the size
of the skin.

Giving some vegetable pesticides can only suppress the
pest but it cannot affect the increase in the number of dry
milled grain yield, where the provision of some kind of Phyto
pesticide soursop leaf extract just give effect to the highest
yield (3.38 kg) in comparison to each treatment. This is
because of the correlation with the number of productive tillers.
According to Yuhelmi, R. (2002), the most important factor
when a number of productive tillers increases, will
automatically affect the highest grain yield. Deficits improve
the results of milled rice is also supported by the high soil pH,
high soil pH will affect the increased availability of some
nutrients such as Ca, P, Mo, and N as well as changes in soil
aeration (Nyakpa et. Al, 1988), thus it can be increasing
nutrient uptake by plants it will also affect the increase of rice
production.

This is also supported by the cropping pattern in SRI,
which can affect the growth and productivity of rice plants by
altering refineries plants, soil, water, and nutrients. There is a
tendency of the wider spacing of the weight of dry milled grain
yield is linear, it is supported by the number of productive
tillers (Purwasasmita M, 2010). Application of various spacing
used will affect the production of milled rice directly. This
process can occur because there are many other environmental
factors that affect plant growth and development among
rainfall, pests that attack, chicks that died or unproductive.
According to Yuhelmi, R. (2002), the most important factor
affecting the high rice yield is the number of tillers and
panicles formed.

IV. CONCLUSION
Application of various kinds of Phyto pesticides would not

affect the number of productive tillers and dry milled grain
yield but can reduce the percentage of infected plants.
Application of Phyto pesticides made from extract of soursop
leaf, extract of (nimba leaf + gadung Bulbs)) and extract
papaya leaf is somehow gives a good influence in pests and
rice yields with SRI method (The System of Rice
Intensification), Based on the results it is suggested to
undertaken further experiments particularly in the theme of the
effect of plant-based Phyto pesticides in rice cultivation to SRI
method (The System of Rice Intensification), and rice-planting
season accordingly.
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Abstract—the concept of sustainable development which most
known todays as green development is a concept of development
that has been applied in countries around the world. It comes up
since global climate change happens. It forces all countries in the
world to have a environmentally friendly development concept.
One of implementations in green development is by creating green
open space in cities for 30% based on total area in connection with
UU (Indonesia law) Number 26 Year 2007 about spatial system.
Pangandaran, a regency in West Java, is established in 2012 has
big opportunity to implement green development by managing
green open space in its area. Green open space has function as
environment stabilizer and comfortable ecotourism for society.
Those benefits give high economic value so the existence of green
open space becomes very important and should not be converted
into any other form or function. This study aims to count green
open space based on total area and population in Pangandaran
now. It also shows projection of population in Pangandaran 100
years later. This study also finds the econimic value of Pananjung
preservation as one of green open space in Pangandaran. It uses
quantitative descriptive method which aims to represent green
open space needs in Pangandaran through simple mathematical
calculation. The calculation is done by calculating direct and
indirect benefits of Pananjung preservation. The result shows that
availability of green open space in Pangandaran only has been
recorded well 4,4 hectare or 0,000149% from green open space,
that’s not well recorded reaches 167.575 hectare. Whereas green
open space needs based on population in Pangandaran now
reaches 845,2 hectare and it takes 100 years to reach 475.210
hectare. Economic value or valuation of Pananjung preservation
reaches Rp 20.787.852.011.250,10.

Keywords—green open space, economic valuation, Pananjung
Preservation, Pangandaran

I. INTRODUCTION
Awareness of  the world society about the importance of

maintaining environmental sustainability in improving the
economy as a necessity of life is getting higher, evidenced by
the high initiative of international organizations to establish the
concept of green economy such as UNEP and OECD [1]. UNEP
states that sustainable development through green economy
practices will be easily achieved when done on urban
development because the city is the biggest contributor to
environmental degradation in the world. Damage occurs
because 50% of the population is located in urban areas and is
predicted by 2050 the human population of the city reached
69% [2]. As one of the efforts to overcome these problems,

UNEP has been developing the concept of sustainable city or a
green city that can be adopted by cities in the world to facilitate
the achievement of sustainable development. UNEP states that
one of the concepts of sustainable cities is setting land use and
provision of green open space (RTH). The application of the
concept of green space in most major cities in Indonesia
becomes a very serious problem. The location is supposed to be
the area of green space used for residential or other uses
territory. The condition is often triggered the conflict when it
will be returned again into green open space (RTH).
Pangandaran as one of the cities with high tourism potential has
population growth relatively quickly. This can lead to the loss
of green space that functioned to increase residential areas.
Pangandaran regional expansion process into the New
Autonomous Region (DOB) separated from Ciamis, providing
a great opportunity to be able to build sustainable cities and into
the cozy city livable for the people.

Rapid population growth will lead to an increased complex
needs, causing the effort to fulfill the needs increasingly high.
As an illustration, the population of Ciamis increased by
53.99% from 1961 to 2012, or 1.059% per year, from 1.015
million to 1.563 million [3]. This means that Pangandaran is
one area in Ciamis at that time also increased the number of
inhabitants. At this time, there is no data available on the
population in Pangandaran that is used population growth data
from Ciamis.

An increased community needs also to give effect to the
environment. As for the impact of the high rate of population
growth is the reduced availability of land and green open space
(RTH). This is because there is more and more land is converted
to residential use. Not only that, other effects occur is the
increasing needs for clean air but the air quality has declined.
The growing needs for clean air views based on demographic
data that has been described previously that the trend of
population growth in Ciamis from year to year increases.
Therefore, more and more people will live on earth, and humans
need to breathe to stay alive. In addition, the next impact is the
increasing garbage and waste, water supply and water pollution
as well as flooding and landslides that require an increase in
integrated regional management Watershed (DAS) [4].

Based on these problems it is necessary for the provision of
green open space as an alternative to overcome the problems
that exist today. Green open space is an area of ground
overgrown plants were cultivated for the purpose of providing
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benefits such as improving air quality, protection of the network
infrastructure and the urban environment of certain habitats,
tourism and agriculture [5]. The government has set the
availability of green open space in every region of at least 30%
of the total area of a region [6]. Green open space (RTH)
comprehensive determination can be based on the number of
residents in the area. Every individual is entitled to 20 m2 green
open spaces [5].

Therefore, the need for a study on the needs for open green
space Pangandaran society in the future because the needs for
open green space increases while increasing population. In
addition, it should also conduct a study of economic value
generated by green open spaces. Study aimed to determine the
economic value of great economic value contained in both
ecological benefits such as carbon sinks, protection of flora and
fauna, water cycle regulation, and protection against natural
disasters and economic, and tourism. Study economic value
will only be done in Pananjung Preservation, which is one of
green open space in the district of Pangandaran which also
functioned as a tourist spot that has a susceptibility to damage
when tourism if not managed properly.

II. RESEARCH METHODS

A. The Research Material
This study uses several tools and supporting materials. As

for the support tools is a recorder, stationery, cameras,
computers and Ms. Excel while the materials used in this study
include both questionnaires and interviews with the local
people, visitors and nature reserve Pananjung relevant agencies.
The research was conducted in 2016 in Pangandaran.

B. Research Methods
The research was conducted by survey method with the

sampling of respondents using incidental sampling technique.
Data of the population and increased the area taken from several
sources including BPS Ciamis and Pangandaran, PU,
Department of Forestry and BKSDA. Data of willingness to pay
done by interviewing visitors around Pananjung Preservation.

C. Data Analysis
The analyses were performed to calculate the need for

extensive green open space in an area based on two aspects, it’s
the area and population in an area. Calculation of wide open
green space in an area if it is based on the area, the proportion
is at least 30% of the area of the region. These proportions are
translated into a 20% green open spaces of public and 10%
private green open space while the calculation of green open
space needs based on population, each individual is entitled at
least 20 m2 on an area of green open space in an area.

a) Based on Area
Calculation of green open space by the area of the region is

that each area at least provides open green space by 30% of the
total area of the calculation is as follows:

Green open space = 30% x Area

b) Based on Population
Calculation of green open space is based on population

counts from the minimal needs of each individual. The minimal
need of each individual green open space is 20 m2 then the
calculation is as follows:

Green open space = 20 m2 x Population

c) Population Projection
The population in the future needs to be calculated to

support the calculation of green open space requirements based
on the number of residents. Calculation of population
projections do with the geometric formula. As for the geometric
formula as follows:

Pn = Po (1 + r)n

Details:
Pn = Population on n year
Po = Population at the beginning
1 = Constants
r = Population Growth in Percent

In addition, the analysis was also performed to calculate the
economic value of natural resources and the environment. The
method used to carry out an economic assessment of green open
space is to use approaches marketed product price or market
price to judge products that are not marketed and willingness to
pay local residents and visitors of green open space.

Calculation of economic value adjusted for multiple
approaches because the value of the benefit is calculated
differently. Therefore, the following is the method used to
calculate the economic value of Pananjung Preservation of the
benefits generated:

Total Value of Natural Resources = DB + IB + SB

Details :
DB = Direct Benefits
IB = Indirect Benefits
SB = Selection Benefits

III. RESULT AND DISCUSSION

A. Green Open Space in Pangandaran
Based on the conditions set by the government in this case

is the Ministry of Public Works that a green space area must
have at least 30% of the total area of the region. The area
consists of 20% public green space and 10%, private green
space. But in fact the green space available in Pangandaran until
2013 only amounted to 4.4 ha or 44,000 m2. That amount is the
amount of green space area officially recorded at the Public
Works Department Ciamis, because until 2013 Pangandaran
still a part of Ciamis.
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Table 1. Green open space needs in Pangandaran
based on population in 2009-2013

No Year Population Green Open
Space (m2)

1 2009 396488 7.929.760
2 2010 426171 8.523.420
3 2011 415584 8.311.680
4 2012 442646 8.852.920
5 2013 422586 8.451.720

Source: Data processing from BPS Pangandaran dan
Dinas PU 2014

Table 2. Green open space needs in Pangandaran
based on area in 2009-2013

No Year Area (m2) Green Open
Space (m2)

1 2009 98.643.000.000 29.592.900.000
2 2010 98.643.000.000 29.592.900.000
3 2011 98.643.000.000 29.592.900.000
4 2012 98.643.000.000 29.592.900.000
5 2013 98.643.000.000 29.592.900.000

Source: Data processing from BPS Pangandaran dan
Dinas PU 2014

Based on the table shows the amount of green space that has
been provided is still very far from the minimum limit set by
the government based on the total area. BPS noted Pangandaran
area owned by Pangandaran is equal to 98.643 km2 [7]. The
availability of green open space now is 4,4 ha or 44.000 m2

while the needs based on its area reached 2.959.290 ha. Based
on these data Pangandaran green open space to meet the needs
of 0.000149% of the minimum requirements based on the total
area. Similarly, the provision of green space needs based on
population. There are still shortcomings in providing for open
green space based on population, only 0.52%, which meet in
2013.

However, based on interviews with the department of Public
Works stated that the Ciamis recorded an green open space
(RTH) which has only been managed by the government
resulting in the discrepancy between the data held by the
department of Public Works and the actual green space area.
Based on the Ministerial Regulation No. 5/PRT/M/2008 stated
that green open space (RTH) is an elongated area or line or
clustered and used openly, and overgrown plants that grow
either natural or planted. In addition, the Regulation of the
Minister mentioned that green open space has a primary
function as the procurement of air circulation system, regulating
water circulation system naturally, shade, oxygen producer,
flood protection, or absorbing rain water, wildlife habitat,
absorbing a wide range of pollution, and windbreaker, This
means that the agency does not take into RTH PU Ciamis
beyond the authority of the department of Public Works,
resulting in inequality data. Green open space (RTH) is actually
owned by Pangandaran larger than the data recorded by the
department of Public Works.

Tabel 3. Potential of green open space in Pangandaran in 2013

No Types of Green Open Space Area (ha)
1 Private forest 9.684
2 State forest 20.891
3 Meadow 1.678
4 Garden / field 24.704
5 State / private plantation 9.040
6 Funeral 3.115
7 Paddy field 98.463

Total 167.575
Source: BPS Pangandaran, 2014

Based on the table 3 it can be seen that the potential of green
space owned Pangandaran larger than the data recorded on the
official PU Department of Public Works said that the potential
of Pangandaran amounted to only 1,174 ha. The potential will
actually be realized as green space under the management
department of Public Works in 2020. If the data is calculated
based on the potential of green space owned by Pangandaran is
167.575 ha. The vast green space can only meet the needs of
5.7% from the provision of at least 30% of an area defined by
the government, it is 2.959.290 ha. Even so, it has been able to
meet the needs of green space based on the number of people
who have been assigned by the government in 2013, at least 20
m2/individual.

B. Green Open Space Needs in Pangandaran
Determining the needs of green open space based area is

likely to change very little because the probability its area to
increase or decrease is too small. But the needs of green space
based on population will continue to increase while increasing
population.

Table 4. Green open space projection based on population
No Year Population Green Open

Space (m2)
1 2013 422586 8.451.720
2 2018 579979 11.599.576
3 2023 795993 15.919.856
4 2028 1092462 21.849.231
5 2033 1499351 29.987.010
6 2038 2057786 41.155.719
7 2043 2824211 56.484.229
8 2048 3876093 77.521.867
9 2053 5319750 106.395.006

10 2058 7301099 146.021.989
11 2063 10020405 200.408.103
12 2068 13752520 275.050.409
13 2073 18874668 377.493.356
14 2078 25904567 518.091.336
15 2083 35552763 711.055.250
16 2088 48794444 975.888.871
17 2093 66968009 1.339.360.180
18 2098 91910347 1.838.206.936
19 2103 126142497 2.522.849.933
20 2108 173124463 3.462.489.266
21 2113 237604936 4.752.098.712

Source: Data processing from BPS
dan Dinas PU 2014
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According to the table 4 shows that the potential of
Pangandaran can meet the needs of green space based on
population by at least 80 years or until the year 2093. However,
the potential of green space owned by Pangandaran has been
unable to meet the needs of green space based on population by
the year 2098. So green open space also needs based its area
cannot be fulfilled according set by the government, it is 30%
of the area of Pangandaran. Meeting the needs of green space
based on population Pangandaran can continue to be fulfilled
until the year 2093 only if there is no conversion land that has
potential as a green space as in Table 4 to residential and
industrial areas as well as other excessively.

Table 5. Prediction of green open space based on area

No Year Area (m2) Green Open
Space (m2)

1 2013 98.643.000.000 29.592.900.000
2 2018 98.643.000.000 29.592.900.000
3 2023 98.643.000.000 29.592.900.000
4 2028 98.643.000.000 29.592.900.000
5 2033 98.643.000.000 29.592.900.000
6 2038 98.643.000.000 29.592.900.000
7 2043 98.643.000.000 29.592.900.000
8 2048 98.643.000.000 29.592.900.000
9 2053 98.643.000.000 29.592.900.000

10 2058 98.643.000.000 29.592.900.000
11 2063 98.643.000.000 29.592.900.000
12 2068 98.643.000.000 29.592.900.000
13 2073 98.643.000.000 29.592.900.000
14 2078 98.643.000.000 29.592.900.000
15 2083 98.643.000.000 29.592.900.000
16 2088 98.643.000.000 29.592.900.000
17 2093 98.643.000.000 29.592.900.000
18 2098 98.643.000.000 29.592.900.000
19 2103 98.643.000.000 29.592.900.000
20 2108 98.643.000.000 29.592.900.000
21 2113 98.643.000.000 29.592.900.000

Source: Data processing from BPS dan Dinas PU 2014

According to the table above, demonstrates the potential for
green open space are based on data from PU (see table 2) that
the green space area is still far from ideal green space needs by
area. The prediction of green space based on area will remain
the same if only there is no changes happen to its area or another
DOB.

C. Economic Valuation of Pananjung Preservation
Calculation of economic value generated by Pananjung

Preservation as one of asset green space in Pangandaran needs
to be done to determine the value of Pananjung Preservation
which also functioned as tourism so the greater the likelihood
that Pananjung Preservation suffered damage from tourism.
Calculation of economic value Pananjung Preservation consists
of direct, indirect and selection benefits. In the calculation of
economic value that is the Land Preservation and Nature Park
because that has the main features and benefits as well as
additional green space by the Ministerial Regulation No.
5/PRT/M/2008.

1) Direct Benefits

a) Forest Productivity

Calculation of direct benefits is through the approach of the
market price of animal prey. Although the Pananjung
Preservation not allow wildlife in it is consumed or sold but in
this study only used to calculate the value of the direct benefits
Pananjung Preservation. The calculated value for direct benefits
is animal prey. It is deer that have sold in the market and has
high value. Based on the BKSD, there are at least 225 deer in
Pananjung Preservation.

Tabel 6. Direct Benefits Value of Animal Prey
Direct
Benefit Produktivity Market Price Total

Deer 225 tail Rp 7.000.000 Rp 1.575.000.000
Source: BKSDA

The market prices obtained for deer, elk valued Rp
7,000,000/tail then the value of the productivity animal prey is
Rp 1.575.000.000.

b) Ecotourism

In addition, the direct benefits are also calculated from
ecotourism. Not all areas Pananjung Preservation can be freely
accessed by the public, and therefore only the Nature Park that
can be accessed and then used as tourist attractions. The
extensive natural park is 37.7 ha. The calculation of ecotourism
Pananjung Preservation is using the cost method of travel.
There are 46 respondents who visiting the Pananjung
Preservation.

Tabel 7. Value of Ecotourism Pananjung Preservation

No Origin Number of
Visitors

Average of
Travel Cost Total

1 Bandung 17 Rp 233.423,53 Rp 3.968.200,01
2 Ciamis 13 Rp 209.553,85 Rp 2.724.200,05
3 Kuningan 10 Rp 261.200,00 Rp 2.612.000,00
4 Tangerang 6 Rp 310.000,00 Rp 1.860.000,00

Total Rp 11.164.400,06
Source: Primary Data

The value of ecotourism in the Pananjung Preservation not
so great, it is Rp 11.165.400,06 due to the number of visits by
visitors declined from previous years. Decreasing the number
of visits due to the increasing number of sites are appear like
Green Canyon Pangandaran, Citumang and Batu Karas. The
absence of progress in the Pananjung Preservation encourage
travelers to try other tourist attractions in Pangandaran. In
addition, behavioral changes in wildlife that live in the
Preservation, such as monkeys and deer. Apes and deer roam
outside the Pananjung Preservation up to people's homes when
daylight. Behavioral changes triggered by visitors who often
give food to these animals when visiting the Pananjung
Preservation that these animals no longer have the instinct to
forage independently in the forest or Pananjung Preservation
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and prefer to rely on the feeding of visitors or local
communities.

Changes in behavior these animals encourages visitors not
to enter into the Pananjung Preservation because the visitors can
enjoy the behavior and feeding of these animals outside
Pananjung Preservation. It cause income Pananjung Nature
Park decrease. In addition, changes in the behavior of these
animals is quite disturbing people around especially those with
food businesses around the Nature Reserve Pananjung because
these animals without fear of eating food sold by the
surrounding community. Changes in behavior these animals is
also feared by BKSDA can bring the disease into the Pananjung
Pananjung and pass it to other animals that live in the
Preservation because these animals also eat food that comes out
of the trash.

2) Indirect Benefits

Indirect benefits calculation is done by calculating the
carbon uptake, protection from tsunamis, setting water
circulation, and the value of the existence of the Pananjung
Preservation.

a) Carbon Sequestration

Value of carbon uptake Pananjung Peserve were calculated
using the market price approach. Based on the type of forest is
divided into two, they are primary and secondary forests.
Absorption between primary and secondary forests are
different. Primary forests absorb carbon capable of 263 ton/ha
and secondary forests can absorb carbon equal to 95 ton/ha [8].

Pananjung Preservation is divided into three, they are Land
and Marine Preservation and Nature Park. But in the category
as a green open space is simply Land Preservation and the
Nature Park. Land Preservation is the primary forest and the
Nature Park into the secondary forest types. Thus the
calculation of the absorption of all the Pananjung Preservation
in this land and natural park as follows:

Tabel 8. Value of Carbon Absorption
Type
s of
Pres
erva
tion

Types
of

Forest

Area
(ha)

Abs
orpt
ion(
ton/
ha)

Prices of
Carbon

Value of Carbon
Absorption

Land Primery 419,3 263 Rp 156.000 Rp. 17.203.040.400

NP Second
ary 37.7 95 Rp 156.000 Rp. 558.714.000

Total Rp. 17.761.754.400
Source : Yusuf et al., and BKSDA
*details: USD 1 = Rp 13.000

Based on the market price of carbon which is an average of
USD 12 per tonne. Thus the carbon sequestration value of the
Pananjung Preservation reached Rp 17.761.754.400. High
value of carbon sequestration is influenced by the extensive
Pananjung Preservation very large so the forest area, the greater
the absorption of carbon that can be accommodated

b) Tsunami Protection

Based on interviews conducted to the public discovered that
people feel greatly assisted by the Nature Reserve Panajung

when the tsunami disaster occurred in 2006, because the people
are aware of the losses suffered bigger if no Pananjung
Preservation which serves as a breakwater. Therefore
Pananjung Preservation as calculated tsunami disaster
protection into indirect benefits. The calculation of the value or
benefits of the Pananjung Preservation as the tsunami disaster
protection using the method of damage and replacement cost
approach. Methods used damage cost approach, while home
prices for the replacement cost is used through infrastructure
development cost approach breakwater. Here are the values of
the Nature Reserve Pananjung:

Tabel 9. Value of Tsunami Protection
Approach Area Price Total

Settlement 1378700 m2 Rp. 15.000.000/m2 Rp 20.680.500.000.000
Infrastructu
re of water
breaker

4000 m Rp. 21.986.700/m Rp 87.946.800.000

Total
Rp 20.768.446.800.000

Source : Pemerintahan Desa Pangandaran and BKSDA

Comprehensive settlement was taken as a comprehensive
settlement in the village of Pangandara, which amounted to
1.378.700 m2 reasons that are directly affected by the tsunami
disaster is the village of Pangandaran. Therefore, based on
market prices on the settlement obtained, which is Rp
15.000.000/m2 then the value of the tsunami disaster protection
by the Pananjung Preservation approach settlement price
reached Rp 20.680.500.000.000. While the approach costs for
infrastructure to bring up a waterbreaker Rp 87.946.800.000 so
that the total value of Rp 20.768.446.800.000 [9]. The high
value of the tsunami disaster protection by the Pananjung
Pananjung because the price of building land and the cost of
building infrastructure is very high.

c) Existence Value

The calculation of the value of the existence of the
Pananjung Preservation obtained through willingness to pay
approach for the local community as a Preservation
maintenance costs. Data obtained in the form of secondary data
through interviews with 26 people. All respondents have a
business around preseeve such as food stalls, clothing and
souvenir shops. Questions raised include public awareness of
the benefits of the Pananjung Preservation as a shade, beauty,
comfort, wildlife habitat, maintain joint (do not do illegal
logging and forest burning) and willingness to pay. The results
obtained from interviews with people around the Pananjung
Preservation is as follows:

Based on all the questions asked 26 respondents or 100% of
the total respondents said that awareness of the existence and
benefit Pananjung Preservation. Willingness to pay for the cost
of care Preservation Pananjung 21 respondents or 81% said it
was willing to pay. People who are willing to pay as a form of
treatment Pananjung Preservation felt the need to do so because
the community also earns a living thanks to the Pananjung
Preservation so that people judge that Pananjung Preservation
is an asset that needs to be maintained. But five of them, or 19%
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of the total respondents are not willing to contribute as a form
of treatment costs of the Preservation. It is due to that the
society considers Pananjung Preservation already have their
own income which can be used as maintenance costs and
managed by local governments.

Tabel 10. Value of Pananjung Preservation Existence
Willingness

to Pay Total Scale/Year Total

Ya
19 R.p 50.000 Rp. 950.000
2 Rp. 100.000 Rp. 200.000

Tidak 5 - -
Value of Existance Rp. 1.150.000

Source: primary data

Based on respondents who answered are willing to pay two
of them are willing to pay Rp 100,000/year and the rest are
willing to pay Rp 50,000/year, the value of the existence of the
Nature Reserve Pananjung Rp 1,150,000/year.

3) Selection Benefits

Calculations of selection benefit is done through the
calculation of the value of biological diversity or biodiversity.
Based on research Natural resoures Management (NRM), has
determined the price of biological diversity or biodiversity
sebsar USD 9.45/ha/year as stated in the Economic Valuation
Guide Forest Ecosystem by the Minister of Environment with.
Thus the value of the biodiversity of the Nature Reserve
Pananjung reach Rp 56.142.450/year with USD 1 = Rp 13,000.

Based on the value of the benefits of direct, indirect and
options that have calculated the total economic value of the
Nature Reserve Pananjung is as follows:

Tabel 11. Total Economy Valuation of Pananjung Preservation
No Value Total
1 Direct benefits Rp 1.586.164.400,06
2 Indirect benefits Rp 20.786.209.704.400
3 Selection benefits Rp 56.142.450

Total Economic Value Rp 20.787.852.011.250,10

Pananjung Preservation is one of Pangandaran green open
space assets to be managed well because susceptibility to
damage from tourism. Pananjung Preservation is the green
space because it has the main functions and enhancements such
as that contained in the Ministerial Regulation No.
5/PRT/M/2008 in this case is the Ministry of Public Works.
Therefore, good management of the green space and the
potential of green space is needed. The importance of
maintaining and managing green open space, in this
case,Pananjung Nature Reserve backed by its economic value
is very high, reaching Rp 20.787.852.011.250,10. The figure
represents a more detailed again that if people lose Pananjung
Nature Reserve, the people will lose the economic value of
forest products and ecotourism, then society will lose and hard
to breathe clean air. In addition, people will continue to suffer
losses by building houses and infrastructure breakwater when
the tsunami came back and the construction cost is not cheap.
Not only that, Pangandaran society would also be difficult to

get clean water and a sense of beauty and comfort that appears
on the existence of the Pananjung Preservation. Communities
will also lose the value of biodiversity generated by Panjung
Preservation.

IV. CONCLUSSION
A. Conclussion
a) The green open space needs in Pangandaran can not be

fulfilled until 2013, both green open space needs based on
population and area which has been available only 4.4 ha

b) There is inequality green open space data is recorded by
the Department of Spatial Planning with actual green open
space. If the recalculated potential green open space
owned Pangandaran is 167.575 ha. In fact the potential
distribution is greater than the potential green open space
listed on Spatial Planning, which only amounted to 1.174
ha.

c) If the potential of green space owned by Pangandaran is
167.575 ha then it can meet the minimal needs green open
space based on population by at least 80 years old.

d) However, the potential for 167.575 hectares of green
space can not meet the minimum requirements based on
the area and will be a shortage in meeting the needs of
green openspace based on population before 85 years or
before the year 2098.

e) Nature Reserve Pananjung not recorded in the Office of
Spatial despite having features and benefits as green
space, as well as the potential for 167.757 ha of green
space.

f) The value generated Pananjung Preservation as one of the
assets owned green open space Pangandaran is very large,
the total economic value, which reached Rp
20.787.852.011.250,10 and the extent of 575 ha.

B. Recommendation
The need for careful review by the relevant agencies such

as the Department of Public Works, and Spatial Planning
regarding the collection of green open space because there is a
high gap between the availability of green open space with
green open space requirements. Incomplete data collection can
lead to poor land management or inadequate. When data owned
by complete it will enable the Government to formulate policies
related to the spatial arrangement of the city so may prevent
residential development, business and administrative center as
well as industrial and construction area of more functions.
Besides the construction of the run remains heed aspects of
comfort for the people.
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Abstract - This research was aimed to study the effect of using
Indigofera zollingeriana top leaf meal as natural antioxidant
in the diet to the performances of  Pegagan laying ducks. Sixty
layer Pegagan ducks ( Anas domesticus) of  58 weeks old were
divided into 5 treatment groups with 4 replications and 3 local
ducks of each. The ducks were raised during 8 weeks. The
treatments were: R0 (diet without Indigofera zollingeriana
top leaf meal), R1 (diet contained 1% Indigofera zollingeriana
top leaf meal), R2 (diet contained 2% Indigofera zollingeriana
top leaf meal), R3 (diet contained 3% Indigofera zollingeriana
top leaf meal), and R4 (diet contained 4% Indigofera
zollingeriana top leaf meal). The research used Completely
Randomized Design. The data were analyzed using ANOVA
and any significant difference was further tested using
Duncan’s multiple range test.  The result of supplementation
up to 5% Indigofera zollingeriana top leaf meal did not affect
the duckday production, the egg weight, the feed conversion.
Supplementation up to  5% Indigofera zollingeriana top leaf
meal did not affect the egg duck quality as the yolk weight,
the albumin weight, and the eggshell weight, but significantly
(p<0.05) increased egg yolk Pegagan ducks. It is concluced
that Indigofera zollingeriana top leaf meal can be used 1% in
the layer ducks diet without interfering the performances and
significantly increase egg yolk quality of Pegagan ducks.

Key words:Indigofera zollingeriana top leaf meal, Pegagan
layer duck, performances production

I. INTRODUCTION

Ducks are one of many commodity poultry reared
in Indonesia as a producer of meat and eggs (dual-purpose
type). The local duck had been produced eggs, meat, and
feather (Ismoyowati, 2008). Local duck South Sumatra
Indonesia, in particular, is growing Pegagan Ducks in
Ogan Ilir, which is the source of genetic resources has
become one of the providers of eggs and meat by the local
community.

Pegagan ducks farming must be balanced with the
supply of feed to duck. Rations should be covered nutrient
to production, mainly to nutrient as crude protein and
energy. Then to improve the quality of the eggs produced
need additional feed supplements. Feed supplements
should be added that are natural, that does not leave
residues in livestock products.

Feed ingredient that can be used as a source of
natural supplements in the diet is a legume Indigofera
zollingeriana. Indigofera zollingeriana contain ß-carotene
is quite high, and 507.6 mg/kg (Palupi et al., 2014).
Increased content of β-carotene in the diet can improve the
egg quality of Pegagan ducks, either physically or
chemically.  β-carotene Indigofera zollingeriana can serve
as a natural antioxidant and a precursor compound
formation of vitamin A. Palupi et al. (2014) reported that
the addition of Indigofera zollingeriana top leaf meal 5.2%
in the nation has improved the quality and color of egg
yolks contain vitamin A, β-carotene, and antioxidant
activity of the Isa Brown laying hens strain.

Supplementation Indigofera zollingeriana top leaf
meal in rations Pegagan ducks done at a lower dose as feed
supplemant . This study aims to determine the effect of
supplementation of Indigofera zollingeriana top leaf meal
as a natural source of antioxidants against the production
performance and the quality of egg Pegagan ducks.

II. RESEARCH METHODS
Animal, diet, and management: This study used

60 Pegagan laying ducks (58 weeks old). Pegagan laying
ducks housed in litter cages individually measuring 70 x 70
x 80 cm. Each repeat consists of 3 pieces of laying ducks
housed in group cages. Cages were equipped with dining
and drinking, as well as incandescent lamps for lighting at
night. Feed ingredients used to formulate of diets
consisting of corn, rice bran, meat bone meal, soybean
meal, by-product noodles,  CaCO3, premix, and DCP.

The composition of treatment diets is presented in
Table 1. Diets have given 19% crude protein content and
metabolizable energy 2900 kcal/kg (Sinurat, 2002). Prior
to blending all feedstuffs, first performed Indigofera
zollingeriana top leaf meal manufacture, through several
stages: 1) Harvesting Indigofera zollingeriana  which has a
stem diameter <0.5 cm; 2) Drying Indigofera zollingeriana
top leaf in the green house to dry so as not to cause changes
in the colour’s green;  and 3) Indigofera zollingeriana top
leaf ground up into meal (Palupi et al., 2014)

Research methods: This study was conducted
using Completely Randomized Design (CRD) that consist
of 5 treatments diet containing the proportion Indigofera
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zollingeriana top leaf meal as a natural antioxidant  (green
antioxidant) in the treatment diets. Each treatment was
repeated 4 replications and each replication consisted of 3
Pegagan laying ducks. Treatments in the study as follows:
T0: Control ration (0% Indigofera zollingeriana top leaf

meal),
T1: Suplementation 1% Indigofera zollingeriana top leaf

meal in the diets,
T2: Suplementation 2% Indigofera zollingeriana top leaf

meal in the diets,
T3: Suplementation 3% Indigofera zollingeriana top leaf

meal in the diets,
T4: Suplementation 4% Indigofera zollingeriana top leaf

meal in the diets,
The composition of feed ingredients and nutrient

composition of experiment diets constituent metabolizable
energy content during the study are presented in Table 1.
Table 1. Composition of experiment diets.

Row Materials Composition (%)
Corn
Rice bran
Meat bond meal
Soybean meal
Bond meal
Grit
Waste of nodle
Premix
DCP

56.67
4.44
3.48

23.25
1.35
5.08
3.98
0.25
1.50

TOTAL : 100.00
ME (kcal/kg)
Crude protein(%)
Fat (%)
Crude fiber (%)
Calcium (%)
Phosphor (%)

2700.19
18.75

3.09
2.45
2.81

0.72

Observation and statistical analysis: The
adaptation of feed was 8 days prior to the study.
Observations made during 8 weeks. Parameters measured
were feed consumption, duck day production, egg mass
production and feed conversion, followed by measuring
the quality of egg yolks, such as the weight of albumin,
yolk, egg shell and egg yolk color.

The data obtained were analyzed statistically by
analysis of variance according to the design (CRD) and the
difference between treatments were analysis by Duncan 's
Multiple Range Test (Steel and Torrie, 1993).

III. RESULTS AND DISCUSSION

Treatment effect on production performance:
The average of feed consumption,  duck day, and feed
conversion of the Pegagan laying ducks are presented in
Table 2. Supplementation Indigofera zollingeriana top leaf
meal did not influence the feed consumption of the
Pegagan laying ducks. Average feed consumption of
Pegagan laying ducks during the study ranged from 153.57
to 158.15 g/head/day.

Tabel 2. The average of performance production the
Pegagan laying ducks.

Paramete
rs

R0 R1 R2 R3 R4

Feed
consump
tion
(g/head/d
ay)

153.6
7±
3.17

156.8
2±
2.55

158.1
5±
3.60

155.5
5±
3.24

155.7
5±
2.35

Duck day
(%)

46.87
±
3.17

45.82
±
2.55

58.32
±
3.60

62.50
±
2.94

58.32
±
2.76

Feed
convertio
n

2.25
±
0.16

2.33
±
0.14

2.23
±
0.04

2.17
±
0.06

2.20
±
0.04

R0: control ration (0% Indigofera zollingeriana top leaf
meal in diets)

R1: supplementation of 1% of Indigofera zollingeriana
top leaf meal in diets

R2: supplementation of 2% of Indigofera zollingeriana
top leaf meal in diets

R3: supplementation of 3% of Indigofera zollingeriana
top leaf meal in diets

R4: supplementation of 4% of Indigofera zollingeriana
top leaf meal in diets

Based on the analysis of variance,
Supplementation Indigofera zollingeriana top leaf meal in
the diet was not significantly different (p>0.01) in the feed
consumption of Pegagan laying ducks. This is because the
ration palatability same treatment has a bunch of the ration.

Palatability is determined by the phytochemicals
content of feed ingredients. Phytochemicals that are found
on Indigofera zollingeriana top leaf meal very low: 0.29%
tannins and saponine 3.64 ppm. So did not affect to the
palatability. Tolerance limit of tannins in poultry diets of
2.6 g/kg (Kumar et al., 2005). Tolerance limit of saponins
in poultry diets of 0.37% which is equivalent to 3.7 g/kg
diet (FAO, 2005). The supplementation of Indigofera
zollingeriana top leaf meal in diets containing active
substances saponins and tannins did not affect palatability
in Pegagan laying ducks.

Treatment effect on egg production: Average
daily egg production (duck day production) respectively
for each treatment are listed in Table 2, shows an increase
in egg production with increasing supplementation
Indigofera zollingeriana top leaf meal administration in
Pegagan laying duck rations. Results showed that egg
production was not significantly (p>0.05) affected by the
supplementation of Indigofera zollingeriana top leaf meal
in diets. The average Used Indigofera zollingeriana top
leaf meal 4% in diets increased egg production.

This is due to the increasing content of beta-
carotene in the diet along with increased use of Indigofera
zollingeriana top leaf meal. Beta-carotene is converted to
vitamin A in the body of the chicken. Vitamin A is needed
in the process of synthesis of steroid hormones, one of
which is for the development of these cells into cells ootid
ovum (egg yolk).
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Treatment effect on egg quality: Average of
yolk quality egg like the yolk color intensity, weight of
albumin, yolk dan egg shells presented in Table 3.

Tabel 3.  Average of egg quality Pegagan Laying Ducks.

Paramet
ers

R0 R1 R2 R3 R4

Yolk
colour

7.5
A ±
0.58

12.25
B±
0.96

12.75
B±
0.50

13.75
B±
0.50

13.25
B±
1.50

Weight
of
albumin
(%)

48.2
5 ±
3.21

46.97
± 4.71

51.95
± 2.20

50.59
± 3.33

49.12
± 0.88

Weight
of yolk
(%)

40.8
8 ±
2.81

42.38
± 4.05

37.71
± 2.14

39.33
± 2.86

40.28
± 0.69

Weight
of egg
shell
(%)

10.8
7 ±
0.89

9.64 ±
0.41

10.91
± 0.35

10.08
± 0.66

10.60
± 0.77

ABMeans within a row with different superscripts different
(p<0.01)

R0: control ration (0% Indigofera zollingeriana top leaf
meal in diets)

R1: supplementation of 1% of Indigofera zollingeriana
top leaf meal in diets

R2: supplementation of 2% of Indigofera zollingeriana
top leaf meal in diets

R3: supplementation of 3% of Indigofera zollingeriana
top leaf meal in diets

R4: supplementation of 4% of Indigofera zollingeriana
top leaf meal in diets

Yolk color: The average intensity of yolk color in
this study ranged from 7.5 to 13.75. Results showed the
intensity of yolk color in this study indicate that the use of
Indigofera zollingeriana top leaf meal in the diets
significantly (p<0.05) in improving egg yolk color.
Differences in the use of Indigofera zollingeriana top leaf
meal in the diets caused an increase in levels of beta-
carotene than eggs produced in line with the increase in
consumption of beta-carotene. Carotenoids are natural
pigments and are widely recognized by its color, especially
yellow, orange and red. One of its kind to benefit the beta-
carotene (Gross, 1991). Carotenoids are naturally shaped
consisting of 60-90% is trans and 10-30% cis form.

Carotenoids are a very effective form of trance as
a pigment. Beta-carotene is a carotenoid transform so that
beta-carotene can fund the yellow pigment in chicken eggs
(Hencken and Hoffmann, 1992; Damron et al., 1984).  The
higher use of Indigofera zollingeriana top leaf meal in
diets, the bright yellow color of the eggs produced. The
brighter the yolk will be higher physical quality so it is
preferred by consumers. Sangeetha and Baskaran, (2010)
stated that Pegagan laying ducks can not change all the
carotenoids into vitamin A, but will partly be used to
enhance the yellow color of the yolk.

Weight  of  Albumin: Based on the analysis of
variance supplementation of Indigofera zollingeriana top
leaf meal in the ration was not significantly (P> 0.01) to the
weight of the albumin. This is due to the proportion of
amino acids making up the protein Indigofera zollingeriana
balanced, so it does not affect the composition of the
proteins that make up an egg, especially the composition
of the albumin. Yuwanta (2010) reported that the decrease
of lysine causes of yolk weight was lower and the decrease
of methionine causes of albumin weight was lower.

The average of albumin weight during the study
ranged between 46.97-51.59%. Egg whites contain a lot of
protein. Egg protein synthesis requires essential amino
acids. A deficiency of essential amino acids in the feed
causes the formation of tissue proteins blocked or not
performed. Essential amino acids are difficult fulfilled its
contents in the feed such as lysine, methionine, and
tryptophan referred to as critical amino acids (Supriatna et
al., 2005). Indigofera zollingeriana top leaf meal
containing lysine 1.57% and methionine 0.43%, thus
increasing supplementation of Indigofera zollingeriana top
leaf meal in the ration to replace as natural antioxidants do
not cause the severe decrease in the albumin produce.

Weight of Yolk : The average of a weight of yolk
of treatment ranged between 37.71-42.38%. Results of
analysis of variance showed supplementation of Indigofera
zollingeriana top leaf meal not significantly different (P>
0.05) to the weight of the yolk. This is due to fatty acids
and protein Indigofera zollingeriana top leaf meal capable
of replacing the proportion of fatty acids and protein to
performed yolk. Shim (2002) suggests the cholesterol
found in the yolk are generally produced in the liver and
transported via the blood to form lipoproteins and
deposited in the growing follicle.

The weight of  Egg yolk that treatment
supplementation of Indigofera zollingeriana top leaf meal
relatively similar among all treatment with the control diet
(without supplemented Indigofera zollingeriana). It is
influenced by the content of linoleic acid in poultry feed at
all treatments, ie from 1.09 to 1.28% which have minimal
requirements of laying poultry. Standard of the linoleic
acid minimum in the diet of laying poultry was 1.00%
(Wahju 2004). Egg yolk composition is 50% water, 32% -
36% fat, 16% protein and glucose 1% -2% (Bell & Weaver
2002). The fatty acids are abundant in egg yolks is linoleic,
oleic and stearic. The supplementation of the various levels
of legumes (Onobrychis altissima gross) to 10% in the diet
did not affect the weight of an egg and egg yolk weight was
aged 35-45 weeks (Rahimi 2005).

Weight of Egg Shell : Supplementation of
Indigofera zollingeriana top leaf meal in the ration was not
significant (P> 0.05) to the weight of eggshell Pegagan
ducks. The average weight of egg shell were 9.64-10.93%
(Table 3). The treatments were not having an apparent
against the weight of egg shell, because the rations used in
each treatment has a protein content, energy, Ca and P were
almost the same (Table 1) and feed consumption in this
study were not significantly, so the consumption of Ca and
P did not significantly too.  Stadellman & Cotterill (1994)



The 1’st International Conference on Green Development – University of Jambi - 2016

115

states that the egg shell weight ranges between 9-12% of
the total weight of the eggs.

The presence of ß-carotene in the diet will cause
a vitamin A requirements are met for running the body's
metabolic activities in livestock. Manes (2003) states that
the source of feed containing carotenoids that have vitamin
An activity forming function as antioxidants. Vitamin A
increases the health of poultry, through the mechanism of
enhancing the immune system, so that the process of
digestion of nutrients running smoothly, especially protein
digestion. Protein is needed for the formation of laying
hens Calcium Binding Protein (CBP) which is required for
calcium absorption actively. According to Wahju (2004),
eggshell quality is determined by the thickness and
structure of the eggshell. The content of Ca and P in the
diet contributes to the quality of egg shell because in the
formation of egg shell needed carbonate ions and Ca ions
is sufficient to form CaCO3 egg shell.

IV. CONCLUSION
It is concluded that Indigofera zollingeriana top

leaf meal can be used as a naturat antioxidant in the diet of
Pegagan laying ducks, which can increase performance
production. Supplementation  Indigofera zollingeriana top
leaf meal can increase egg quality Pegagan laying ducks,
like yolk color up 63.33%.
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Abstract - This study aimed to evaluate the supplementation
of kemuning leaves powder and lingzhi mushrooms powder
in diets for milk production of Ettawa crossbred (PE) goats.
The experimental design used was a randomized block
design consisting of 3 treatments and 4 PE goats block. The
treatments were T0 = basal diets, T1 = T0 + 5% kemuning
leaves powder, T2 = T0 + 0.5% lingzhi powder. Data were
analyzed using ANOVA and Duncan test. Variables
observed were the intake of dry matter (DM)  and organic
matter (OM), digestibility of DM and OM, milk production,
and milk quality. The results showed that the
supplementation of 5% kemuning leaves powder or 0.5%
lingzhi mushrooms powder in diets was not influence all
variables measured.  As a conclusion, supplementation of
5% kemuning leaves powder or 0.5% lingzhi powder in diets
had no negative impact on  DM and OM intake, DM and OM
digestibility, milk production, and milk quality.
Supplementation 5% kemuning leaves powder in the diets
showed the positive correlation between OM/W0.75
consumption with milk production 6% FCM.

Key words: kemuning leaves (Murraya paniculata), lingzhi
mushrooms (Ganoderma lucidum), PE goats, milk
production

I. INTRODUCTION
Increasing the number of people in Indonesia also were

accompanied by increasing public awareness of the importance of
consuming milk, goat's milk which could provide additional
benefits to the nutritional value and health [45]. This condition was
not matched with the availability or sufficient of milk production.
In the years 2012 - 2013 the availability of milk in Indonesia was
0.73% while the consumption of milk by 17.39% [6]. It was meant
Indonesia was still deficient milk supply for 16.16% and Indonesia
imported milk for sufficient it [30].

One of the factors that affect the level of production and
productivity of livestock is healthy of animals (free from disease
and parasites) [43]. Conditions of healthy goats will lead to the
production of goat's milk occurs optimally. One of the efforts to

maintain the health of livestock is through the intake of feed
given to livestock [16]. In the case of animals that are
experiencing a decline in health status often given chemical
drugs such as antibiotics. The gave of chemical drugs can have
negative effects which are causing resistance in animals, A
residue found drugs in livestock products (meat, milk, and eggs)
[32, 18]. which can be harmful to consumers because it is
carcinogenic.

The PE goat are known potential milk donated availability in
Indonesia because the goat species has an adaptive of the tropical
climate of Indonesia with a daily milk production of 0.5 - 2.0
L/day [48], Goat milk production optimization can be done by
using natural materials that can replace the function of drugs that
chemically preserved animal health and milk production
improvement goals can be achieved without endangering
livestock, consumers, and reduce losses of farmers. Natural
ingredients that could potentially provide drug effects on
livestock are kemuning leaves and lingzhi mushrooms.

Natural materials supplementation such as kemuning leaves
had previously been done in the diet both in vitro and in vivo but
had not shown significant results [54] that need to be studied
further, Kemuning leaves included in the family Rutaceae [5].
Kemuning leaves commonly was known as orange jasmine,
satinwood, honeybush and so on. Kemuning leaves contained a
variety of bioactive components are flavonoids, indole alkaloids,
spiroquinazoline, coumarin, isoflavonoids, essential oils,
polysaccharides, and fatty acids [21, 13]. The bioactive
components could show antioxidant activity, anti-implantation,
antinociception, antiinflammatory, immunoreactive, antiinfertil,
antimicrobial, antifungal, stimulants, and dysentery [12, 42, 44].

The lingzhi mushroom included in the family Polyporaceae
and has another name, wood mushrooms, red mushroom, and
reishi [33, 20]. Lingzhi mushroom containing phenolic
components as much as 49.52 mg/g and flavonoids as much as
10.66 mg/g can act as an antioxidant, antifungal, antibacterial,
anti-inflammatory, anti-carcinogenic, and antidiabetic [11, 33].
Lingzhi mushrooms contain a wide variety of bioactive
constituents such as terpenoids, steroids, phenols,
glycoproteins, and polysaccharides. Numerous authors have
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shown that triterpenes and polysaccharides are the major
physiologically active components of lingzhi mushrooms [8,
55]. Polysaccharides are immune activator substrate [26].
Utilization of lingzhi mushrooms as supplements could improve
immunity in sheep [25].

Based on the description, in this study was conducted
supplementation of kemuning leaves powder and lingzhi
mushrooms powder in goat’s diets. This study aimed to assess
the effect of supplementation of kemuning leaves powder and
lingzhi mushrooms powder in the diets on DM and OM intake,
DM and OM digestibility, milk production, and milk quality.

II. RESEARCH METHODS

Kemuning Leaves Powder, Lingzhi Mushrooms Powder,
Experimental Diets, and Animals

Treatment is given diets consisting of 35% forage and 65%
concentrate (Table 1). Forage consists of grass and pellet of
Indigofera. Concentrate consisting of the dregs of palm, soybean
dregs, coconut cake, bran, DCP, and CaCO3. The amount of
feed given to each goat is 4% DM of their body weight a goat.
While the drinking water provided ad libitum.
Table 1. Composition and nutrient content of the treatment diets

Feed Ingredient (%)
Treatments

T0 T1 T2
Forage

Elephant grass 25.00 25.00 25.00
Pellet of indigofera 10.00 10.00 10.00

Concentrate 65.00 60.00 64.50
Kemuning leaves powder - 5.00 -
Lingzhi powder - - 0.50
Nutrien Content*

Crude protein (%) 14.77 14.22 14.68
Crude fiber (%) 23.68 23.18 22.12
TDN (%)** 59.49 59.19 61.59

Notes : T0 = basal diets; T1 = T0 + 5% kemuning leaves powder; T2 = T0 + 0.5% lingzhi powder; *

Laboratory analysis results of Biological Resources and Biotechnology IPB (2015); **TDN is
based on the formula of Hartadi et al. (1990) TDN = 37.937 - 1.018 SK – 4.886LK + 0.173
BETN + 1.042 PK + 0.015 SK2 – 0.058 LK2 + 0.008 (SK) (BETN) + 0.119 (LK) (BETN)  +
0.038 (LK) (PK) + 0.0039 (LK2) (PK).

The basal diet in this study was the best diets obtained from
research [54]. The diets formulation used in this study contains
nutrients suitable for the maintenance and productivity of goat
lactation. According to NRC [34], the crude protein requirement
of goat lactation ranged between 12-17%, TDN ranged between
53% - 66% and feeding in the form of dry ingredients ranged
between 2.8% - 4.6% DM of body weight.

Kemuning leaves powder obtained by drying the kemuning
leaves in the sun that was protected by the canopy for 48 hours,
then dried at < 60°C oven for 48 hours. Once dried and then
milled using a grinding machine Disk Mill to be obtained in the
form of powder. The lingzhi mushroom powder obtained by
chopping advance then dried in the sun and then dried at 60°C
oven. Once dry milled in a machine powder lingzhi mushroom
brands Yamaku Disk Mill Model FFC-37 made in Jimo
Shandong China with a speed of 3600 rpm.

This study used 12 PE goats in lactation to 4 (± 111th day in
lactation or week - 15), the period of lactation 1-4 with average
body weight average 55.76 kg ± 10.03. the goats were placed in
individual cages.

Design of Experiments, Chemical Analysis, and Data
Collection

The experimental design used was a randomized block design
with 3 treatments and 4 groups of goats. Grouping was based on
daily milk production of goat milk production is very low group
were coded 1 (416 ml - 632 ml), low-coded 2 (640 ml - 804 ml),
was given a code 3 (812 ml - 940 ml), and high coded 4 (1006
ml - 1396 ml). The treatments were tested, namely T0 = basal
diets, T1 = T0 + 5% kemuning leaves powder, and T2 = T0 +
0.5% lingzhi mushroom powder. Supplementation 5%
kemuning leaves powder was based on the dosage of 1% extract
kemuning leaves equivalent to 5% of kemuning leaves powder
(level tests have been conducted in vitro). The lingzhi
mushroom powder supplementation of 0.5% was based on the
dosage of 0.02% lingzhi extract (10 g extract/50 kg body weight
of cattle) was equivalent to 0.5% of powder lingzhi mushroom.
The variables were observed in this study was an intake of DM
and OM, digestibility of DM and OM, milk production and milk
quality. Also in the discussion will be a correlation between the
intake of OM/BW0.75 (metabolic body weight) with a milk
production of 6% FCM [39]. Formula milk yield  of 6% FCM
(Fat corrected milk) was  as follows:
6% FCM (kg) = (0.4 M + 15 F)/1.3
Notes : M = milk production (kg)

F = milk fat

Analysis of the nutrient content of the diets was done Proximate
method [3]. The density of milk was measured by using the tool
Lactodensimeter, milk fat was measured by the method of
Gerber, and milk protein content was measured using Formol
Titration. The solid nonfat of milk was calculated by subtracting
the total solid content of milk with fat milk, which total solid of
milk was calculated using the Fleischman formula:
Total solid of Milk = 1.23 L + 2.71 100 (D – 1)

D
Notes : L = milk fat

D = density

Collecting and Analysis of Data

The data collecting of feed intake and milk production were
done every day throughout the study. Milking was done every
two times a day ie morning (7:00 am) and afternoon (17:00 pm).
Milk production was measured using a scale measuring cup 1 L.
To determine the digestibility of dry matter and organic matter
carried collecting feed feces for 7 days before the study ended.
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Data were statistically analyzed using analysis of variance
(ANOVA) and if there are significant differences between
treatments, carried out a further test Duncan [45]. Data analysis
using SAS 9.3 statistical software assistance.

III. RESULT AND DISCUSSION

Intake and Digestibility of Diets

The value of dry matter (DM) intake and organic matter
(OM) intake, DM and OM digestibility in goats were given diets
of treatment is shown in Table 2. The intake value and
digestibility in this study, the control treatment (T0), the
treatment received supplementation 5% kemuning leaves
powder (T1) and the treatment received supplementation of
0.5% lingzhi mushroom powder (T2), both in did not differ
significantly. This showed that the treatment of T1 and T2 had
the same potential with T0 in influencing intake and digestibility
of diets. DM consumption values in this study ranged from 1.11-
1.26 kg/head/day. DM consumption value was 22% lower than
the consumption of DM on research conducted by Ramadan et
al. [37] on feeding the various balance between forage and
concentrates (80:20, 70:30, 60:40) in goats. Low consumption
of DM in the research allegedly because of concentrates are
given in this study was higher (35:65) than on research Ramadan
et al. [37], so PE goat feel full faster. According to
Suwandyastuti [49] more dry feed given to cattle, it would
reduce feed intake. The OM consumption in this study ranged
from 0.99 – 1.16 kg/head/day. OM is a part of the feed that does
not contain water and ash, namely carbohydrates, proteins, and
fats are composed of carbon, hydrogen, oxygen, and nitrogen.
Consumption of organic material in this study was not
significantly different between the treatments, due to the
similarity in nutrient content of the treatments.
Tabel 2. DM and OM intake, DM and OM digestibility, milk production of 6%

FCM in goats fed treatment

Notes : T0 = basal diets, T1 = T0 + 5% kemuning leaves powder, T2 = T0 +
0.5% lingzhi powder, DM = dry matter, OM = organic matter, FCM =
fat corrected milk

Digestibility shows the number of nutrients that can be
utilized by livestock for basic living and production. The DM
digestibility in this study ranged between 58.67% - 66.41% and
the OM digestibility ranged between 47.23% - 56.24%. The DM
and OM digestibility values of kemuning and lingzhi (61.70%
and 52.52%) in this study was higher around 39.78% than of
katuk leaves powder (Sauropus androgynus) [30]. This is
presumably katuk leaves powder (Sauropus androgynus) effect

the production of milk goats through galactagogue mechanism
namely dopamine receptor antagonists that activate the hormone
prolactin to stimulates milk production [15].

Milk Production

In Figure 1 we can see the effect of basal diets (T0),
supplementation of 5% kemuning leaves powder  (T1) and
supplementation of 0.5% lingzhi mushroom powder (T2) in
diets for goat milk production. The average milk production at
T0 was 0.74 L/head/day, T1  of 0.83 L/head/day, and T2 of 0.69
L/head/day. The milk production of 6% FCM (Table 2) at T0
treatment was 0.90 L/head/day, T1 treatment as much as 0.99
L/head/day, and T2 treatments as much as 0.84 L/head/day.

Figure 1. Mean of milk production (L/head/day) goats were given treatment diets, T0 = basal diets, T1 =
T0 + 5% kemuning leaves powder, T2 = T0 + 0.5% lingzhi powder.

Milk production is the main objective of raising dairy cattle.
Milk production in this study was observed for 30 days, from
day 111 to day-to-140 with the average daily milk production of
0.751 L/head/day. On the 115th-day milk production almost at
the same point for all treatments, with a range of milk
production by 0.776-0.802 L/head/day. Observations milk
production until the last day declined from 4.18% to 0.681-
0.830 L/head/day. Daily milk yield (0.751 L/head/day) in this
study was higher 5.06% of daily milk production (0.713
L/head/day) goat on research Yuniarti et al. [54] which used
multiple levels dregs of palm in goat ration. Milk production in
T0 treatment decreased by 5.59% on the last day of observation
(day 140). Milk production in T1 treatment decreased by 0.76%
and milk production in T2 treatment decreased by 12.95%.
Factors affecting milk production during lactation is among
others feed, genetic, season, parity number, ages, breeds, and
months of lactation were mutually influenced each other and
support [ 24, 4, 53, 29].
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OM digestibility (%) 47.23±8.43 56.24±4.52 54.09 ±5.60
Milk production of 6%
FCM (L/head/day)

0.90±0.05 0.99±0.05 0.84±0.08
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Goats were used in this study was the goat on the phase of
the 4th lactation month or week 15, where milk production is
only around 38.89% or milk production had decreased by
61.11% from the peak milk production that had occurred in the
week 3rd [19, 53] and goat milk production was likely to
continue to decline until the dry period. In Figure 1, the
production of milk in the treatment of T1 showed peak
production at day - 124 and 126, the T0 treatment of milk
production peak occurred on a day - 125 and in treatment, T2
production peak occurred on a day - 118. Based on these results,
supplementation of powder kemuning leaves 5% in the diet can
prolong lactation peak and slow the decline in milk production.
It was suspected that the diet rich in bioactive components used
to improve the physiological condition of the body, especially
physiological rudder gland [28] so as to extend the period of
lactation. Profit more length is the peak lactation can increase
milk production values so that profits obtained from the sale of
goat's milk has also increased.

Figure 2 shows the correlation between the consumption of
OM/W0.75 with 6% FCM milk production. The equation at T0
treatment is Y = -65.972X + 1222.4 (R2 = 0.0926, R = 0.3040),
T1 is Y = 78,106X + 560.69 (R² = 0.1027, R = 0.3205), and T2
is Y = -186,93X + 2248.8 (R² = 0.1283, R = 0.3578). T0 and T2
treatments showed a negative correlation (30.40% and 35.78%,
respectively) between intake OM/BW0.75 and milk production.
This means the intake of OM/BW0.75 might could not increase
the milk production. Inversely, T1 showed a positive correlation
(32.05%) between intake OM/BW0.75 and milk production.

Figure 2. The correlation between OM intake/W0.75 with milk production of 6% FCM; T0 = basal diets;
T1 = T0 +  5% kemuning leaves powder; T2 = T0 + 0.5% lingzhi powder.

Based on these descriptions, then that indicates an
increase in the production of goat's milk is goats that are
subjected to T1. Thus it could be said that the supplementation
of powder kemuning leaves 5% in the diet has the potential to
improve the production of goat milk goat. It was presumed
content of bioactive components in the powder kemuning leaves
such as flavonoids and coumarin that could express antioxidant
activity [1] could improve lipid metabolism and oxidation

reactions causing the oxidation reaction equilibrium through
improvement of metabolism in the rumen thereby increasing the
ratio of acetate : propionate, improve digestibility, increase in
volatile fatty acid [52, 7] decreased somatic cell count, udder
health improvement and increased intake of OM [14]. The
composition of diets in this present study use dates waste and
kemuning leaves powder which is known to contain antioxidant
such as a flavonoid, triterpenes, saponin, coumarins, essential
oil, polysaccharides and fatty that function as anti-
inflammatory, anti bacteria and also might anti-parasite/worm
[2, 41, 36, 21]. By using such kinds of antioxidant, the animal’s
immunity might improve gradually, and cause increasing the
organic matter intake and in turn increasing the 6% FCM of milk
production (Figure 2).

Milk Quality
Based on Table 3, it can be seen that the variable quality of

the milk (density, BK, protein, fat, and BKTL) did not differ
significantly between treatments. This shows that the addition
of kemuning leaves powder and powder lingzhi 5% 0.5% did
not have a negative impact on the quality of milk.

Table 3. The quality of goat's milk fed treatment

Variable Treatments
T0 T1 T2

Milk density 1.03±0.00 1.03±0.00 1.03±0.00
Total solid (%) 16.87±0.51 16.74±0.61 16.92±0.76
Milk protein (%) 4.00±0.31 3.85±0.42 3.95±0.44
Milk fat (%) 7.07±0.43 7.06±0.45 7.05±0.53
Solid non fat (%) 9.81±0.25 9.68±0.33 9.87±0.27

Notes : T0 = basal diets, T1 = T0 + 5% kemuning leaves powder, T2 = T0 + 0.5% lingzhi powder.

Goat milk quality standards that had premium according to
Thai Agricultural Standard (2008) contained a protein content >
3.70%, fat content > 4%, total solid (TS) > 13.00%. In this study,
both from goat milk quality in the given control diet,
supplementation of powder kemuning leaves 5% (T1) and
powder lingzhi 0.5% (T0) already meet the existing standards of
milk quality, ie 1.0300 to density, 16.74% - 16.92 % for TS, 3.85
– 4.00% for protein, 7.05 to 7.07% for fat, and 9.68 - 9.87% for
solid non-fat. Factors affecting the quality of which was the
nation's dairy milk cattle, lactation status, environmental
conditions, feed, and milking procedures [27, 31].

The value of milk protein concentrate was affected by the
provision Sukarini [47] as an energy source, especially soluble
carbohydrates, which facilitates the establishment of propionic
availability thereby reducing the need for amino acids for
gluconeogenesis that made more amino acids available in the
small intestine and synthesis of protein in the mammary gland
[57, 47, 51]. The precursor of milk fat is acetic acid as a product
of fibrous feed fermentation in the rumen. The higher
production of acetate, the more the synthesis of fatty acids. Thus
the higher the fat content of milk [57].
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IV. CONCLUSION
Supplementation of 5% kemuning leaves powder or

0.5% lingzhi mushrooms powder in diets have no negative
impact on  DM and OM intake, DM and OM digestibility, milk
production, and milk quality. The supplementation 5%
kemuning leaves powder in the diets showed the positive
correlation between OM/W0.75 consumption and milk
production of 6% FCM.
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Abstract— Every plant rhizospheres in any ecosystem there
are various living microorganisms including Arbuscular
Mycorrhizae Fungi (AMF).  An isolation and characterization is
required to investigate the species or type of the AMF.  This
research was aimed at studying the isolation and characterization
of AMF sporulation in soybean rhizospheres in Jambi Province.
The results of evaluation on soil samples before trapping showed
that there are spores from three genus of AMF twelve types
Glomus , two types Acaulospora and one type of
Enthrophospora.  Following single spore culture in soybean
rhizosphere, 5 spore types were obtained:  Glomus sp-1, Glomus
sp-4, Glomus sp-7, Glomus sp-8 Glomus sp-10.)

Keywords— soil microbiology; soybean; Glomus; Acaulospora;
Enthrophospora

I. INTRODUCTION

Fungus symbiosis with the roots of plants from the external
and internal structures. The external structure is a structure that
is formed outside the AMF roots while the internal structure is
the structure of the mold is formed in the root. In general, the
structure is owned by AMF can be hyphae, hyphae bight,
arbuscular, vesicles, and spores. At first the only existing
technology capable of utilizing spore structure as the material
for the identification and determination AMF [1], but with the
development of technology characterization and identification
of AMF can be done with serological tests, [2,3], fatty acid
analysis [4], isozyme analysis [5], even for ecology and the
biodiversity identification can be used with PCR [6,7].

Spores isolated from the field are not optimally used as the
identification and determination. This is because in addition to
a limited number due to too contaminated or affected by
nematodes so that spores are not intact [8]. Trapping spores are
one technique to get the spores intact with environmental
manipulation spore production can be increased [9].

The study of the diversity of AMF in Indonesia has been
carried out. AMF Research inventory of biodiversity by
identifying the spores have been conducted on stands of teak
clonal seed orchards pastures are found three genera AMF
namely as Glomus, Sclerocystis, and Acaulospora [10].
Irmawati [11] conducted research and found four genera AMF
namely Glomus, Sclerocystis, Gigaspora and Acaulospora
contained under teak stands and Wulandari [12] find one genus
AMF on taro. Meanwhile, Retnaningsih [13] examined the

structure of parts type of infection in the root Salak some
cultivars.

Research carried out aimed to isolate, characterize and
purification AMF soybean plants. Research conducted has a
special purpose, to isolate natural AMF isolates from soybean
roots rhizofir, identify and characterize the type AMF and
purify isolates were obtained through single spore culture.

II. RESEARCH METHODS

A. Soil Sampling
Soil sampling carried out in the zone rhizosfir soybean

roots in Experimental Garden, Jambi University with a depth
that is 0-20 cm, with a distance of 5-10 cm from soybean roots.
Soil excavated in sections corresponding to the sampling
technique used is 1, 2, 3, 4 points and roving soybean plant
roots, taken 500 g soil for the first point of soil sampling. For
soil sampling 2, 3, 4 points and the soil around plant roots
soybean mixed well in advance just taken 500 g soil, then put
in a plastic bag and labeled. The soil samples have been taken
subsequently used for observation of the initial spore, spore
dispersal most of each sampling point is used as the basis of
soil sampling in future studies. Once known technique best soil
sampling, soil sampling subsequently to be used in this study
conducted at different depths are 20-40, 40-60, 60-80 and 80-
100 cm. This is done considering the soybean roots deep
enough.

B. Spore AMF Natural Isolation
Spore observation activities were done at the Seed

Technology Laboratory, Faculty of Agriculture, University of
Jambi. Isolation of spores from the soil sample carried out
following the casting method strain [14]. Furthermore, the
counting of the spores obtained under the microscope. Spore
extract identified/determination to genus level [15,16].
Besides spores also observed morphological and are divided
into several types at once numbered. Observation types and
spore morphology and structure infections performed by
staining the roots of example following the method Kormanik
and McGraw [17]. If the results of observations show that the
number of spores is very little that is likely when soil sampling
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sporulation not in season, then do activities trapping spores in
advance.

C. Trapping Techniques

Trapping techniques were used to follow the method
Brundrett et al. [9] using pots of culture (200g volume).
Furthermore, the culture is placed in the greenhouse and
maintained for + 5 months by doing the watering, the
provision of nutrient and pest control manually. Nutrient
solution used is red Hyponex (25-5-20) with a concentration
of 1 g / 2 liters of water. The provision of nutrient solution
every week as much as ± 20 ml per pot culture.

After a 5-month-old culture, media sampling was
conducted to see the level of sporulation of the culture. If from
soil samples discovered new spores then was examined for
spores of 50g culture media. The parameters measured were
the number of spores per 50 g of growing media and spore
types.

D. Identification and Characterization of Spore AMF.
Extraction AMF done to separate the spores from soil

samples enables the identification AMF. The technique used is
the technique of cast-strain of the casting method filter [14],
followed by centrifugation techniques of Brundrett  [16]. The
results of the last filter in the filter-casting techniques in the
centrifuge tube plus 60% glucose by using a pipette. The
centrifuge tube was sealed and centrifuged at a speed of 2,500
rpm for 3 minutes. Furthermore, the supernatant solution is
sucked by the suction pipette and poured into a 45 μm filter,
washed with running water (tap water) to remove glucose. The
precipitate is left in the sieve above, is poured into a petri dish
and then examined under a dissecting microscope for counting
spores and spore production of preparations in order to
identify existing AMF.

Spores identified extraction/determination to genus level
[15,16]. Besides spores also observed morphological and
differentiated into several types at once numbered. Making
preparations spores using Melzer's reagent dyes and
preservatives PVLG placed separately on a single glass slide.
Spores carefully solved by pressing the cover glass
preparations using the tip of the rib. Change the color of
spores in Melzer's is one to determine the type of spore.

.

E. Making the Single Spore culture.
Making a single spore culture refers to methods that do

Mansur [18], namely petridish Observation Chamber (PDOC).
Petri disk that will be used as a place of investment culture
first perforated (0.5 cm x 0.5 cm) on the edges that serves as
the emergence of sprouts.

P. japonica seedlings that have had 2-3 leaves (aged 7-10
days after sowing) were placed on white paper or tissue.
Spores isolated from trapping that has been collected in the
watch glass is taken with tweezers and placed on the roots of
the seedlings. Each seed is only inoculated with the spores.

Furthermore inoculated seedlings were transferred to the
culture medium with the position of the seedlings placed at the
edge of a plastic petri dish that has been hollowed. Culture
plastic petri dish wrapped in aluminum foil then placed in a
small plastic tub that serves as a water and nutrient solution
for culture. Culture will be maintained for 3 months depending
sporulation happens. If much spores formed there will be sub-
culture into pots larger culture.

III. RESULT AND DISCUSSION

A. Natural Spore Isolation.
Based on the experimental results of mycorrhizal spores

from soil samples at various pick-up points early in the root
zone soil (0-20 cm depth) seen no difference in the spread of
mycorrhizal spores. Natural spore density prior to any spore
trapping only 1-5 per 50 g soil (Table 1). In Table one shows
that the type of spores on the location of the former land of
soybean plants are one type of mycorrhizal spores which
Glomus sp.

TABLE I. Number Of  AMF Spores From Soil Samples At Various Pick-Up
Points At A Depth Of 0-20 Cm At Each Location

No. location Decision
The soil samples

Type AMF Total spore
AMF

1. A1
B1
C1
D1

Glomus sp-1a
Glomus sp-1b

-
Glomus sp-1d

3
2
-
1

Description:
 - = not found spores
 A,B,C,D = 1,2,3,4 consecutive sampling point land

Soil sampling at different depths in the soil had no effect on
the spread of mycorrhizal spores. Observation of spores in soil
samples found only at a depth of 0-20 cm, while the depth (20-
40 cm, 40-60 cm, 60-80 cm, 80-100 cm) spores were not
found. This means increasing the depth of the soil increasingly
rare spore does not even exist.
TABLE II. Number Of AMF Spores From Soil Samples At One Point Taking

On The Depth Of 0-20, 20-40, 40-60, 60-80, 80-100 Cm

Location Decision
The Soil Samples

Type AMF Total spore AMF

A1
A2
A3
A4
A5

Glomus sp-1a
-
-
-
-

3
-
-
-
-

Description:
 - = not found spores
 numbers 1, 2, 3, 4 and 5 to follow the letter A represents the order of the

depth of sampling

Identification and characterization of spores AMF after
trapping. Land next soybean crop marks is used for trapping
mycorrhizae aimed at preserving existing mycorrhizal so well
developed with zeolite media and the use of host plants Pureria
Japonica. Implementation of trapping can be seen in Figure 1.
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FIGURE 1. Developments Trapping Pueraria Japonica Plant Growth As Host
Mycorrhizal

A.  Age 1 month B. Age 3 month

Based on the experimental results the number of spore
trapping results per 50 g of sample soil at the age of 2-3 months
the number of spores that looks 1-15 spores. It is presumed that
at that age spores germinate are not perfect, as shown in Table
3.

Types of spore trapping results dominated of Glomus sp.
with 12 different types of spores, Acaulospora sp with 2 types
of spores and Enthrophospora with one type of spore as shown
in Table 4.
TABEL III. Number Of AMF Spores From Soil Samples At Various Pick-Up

Points At A Depth Of 0-20 Cm At Each Location

No. Spore Types Total spore AMF
1. Glomus sp-1

Glomus sp-2
Glomus sp-3
Glomus sp-4
Glomus sp-5
Glomus sp-6
Glomus sp-7
Glomus sp-8
Glomus sp-9

Glomus sp-10
Glomus sp-11
Glomus sp-12

Acaulospora sp-1
Acaulospora sp-2

Enthrophospora sp-1

11
8
9

12
11
10
15
8
6
8
8
9
5
3
1

TABLE IV. Characteristics Of Spore Types Were Isolated From The
Rhizosphere Of Soybean Plants In The Garden Experiment, Jambi University,

Trapping Results After 3 Months.

No Spore Types Morphological
Characteristics

The reaction with
Melzer's

1. Glomus sp-1 Spores round, yellow,
clear, smooth surface
and thick-walled,
funnel-shaped hyphal
attachment. Spores
sieve size 125 μm

Do not react with
the dye Melzer's

2. Glomus sp-2 Spores round, reddish,
smooth surface.
Spores sieve size 125
μm

Do not react with
the dye Melzer's

3. Glomus sp-3 Spores round (oval),
yellow brownish,
smooth surface.
Spores sieve size 325
μm

Do not react with
the dye Melzer's

4. Glomus sp-4
Spores spherical,
translucent yellow
very light, smooth
surface. Spores sieve
size 325 μm

Do not react with
the dye Melzer's

5. Glomus sp-5 Spores round,
brownish-colored,
smooth surface.
Spores sieve size 125
μm

Do not react with
the dye Melzer's

6. Glomus sp-6 spores Round, Thin
walls, No attachment,
Brown, spores sieve
size 125 μm

Do not react with
the dye Melzer's

B. Single spore cultures
Implementation of a single spore culture was performed for

about 5 months. Single-spore cultures can be said to be
successful if visible hyphae and spores in cultured single spore
culture after a 5-month-old as shown in Figure 3.

FIGURE III. Single-Spore Cultures Glomus Sp-1 (A) Field Glomus Sp-4 (B) 5
Month Old, Spores And Hyphae Were Seen In Cultured Single Spore Culture

Spore hyphae

From the implementation of the culture of spores single
after five months turned out spores that develop from the 12
types of spores only 5 types namely Glomus Sp-1, Glomus sp-
4, Glomus sp-7, Glomus sp-8, Glomus sp-10, fully developed
and can be forwarded to be applied to soybean crops in future
studies. Spore types can be seen in Figure 4.

A

B

B
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FIGURE 4. Spore Type Single Spore Culture Results

Mycorrhizal infected roots can be seen in Figure 5. The
infections are characterized by arbuscular, vesicles, hyphae and
spore or P. javanica root cortex tissue.

FIGURE 5. The Root Of P. Javanica Infected Mycorrhizal

Vesikula Hyphae Spore

C. Discussion
The density of spore trapping is only found naturally in 6-

15 spores / 50 g soil. This result is lower than the results of the
study Nadarajah [19] which found 33-63 spores/50 g soil,
Delvian [20] 31-134 spores/50 g soil in the coastal forests and
Widiastuti [21], 3-103 / 100 g soil and Kartika [22] 1-10
spores, on oil palm rhizosphere. The low density of natural
spores in soybean rhizosphere sporulation is suspected AMF
yet but contains more other propagules like hyphae. As shown
in Figure 3 above.

AMF species diversity of soil sampling can not be observed
at the initial soil sample for a number of spores that it is very
limited. But spore types can already be identified at the
beginning of the isolation of spores land where it was found
five types of spore that are the type Glomus, but after trapping
spore types are found there are 12 types of Glomus. The
diversity of species in the get was the same as research
Hanafiah [23] who found five types of spores (2 Gigaspora sp
and 3 Glomus sp) on the ground latosol that planted with rain
fed. The existence of the diversity of types and spore types that
exist in the observation location, resulting because of the type

of vegetation that is under soybean crop stands and their
management as well as soil sampling time.

At the time of the initial land acquisition for
characterization are generally found only one genus Glomus
spores that. But after trapping genus found spores remain the
same, but the type that grows are of 5 types before trapping and
12 types after trapping. This is presumably due to the spread of
spores genus are limited, so the possibility genus spores were
found at a particular location at a particular soil type and time
may not be representative of the entire spore genus AMF in the
area.

The results of this study may not have been able to provide
a clear picture of the diversity in the rhizosphere of plants,
given at the time of this study lasted soy (1 time observations)
at any time after the harvest, the spores were recovered from
soil samples is very limited so it could not be detected genus.
These variations show a pattern that is not equal to the change
in seasons (precipitation). While it generally not fluctuates
spore density is high with the change of seasons (precipitation).
While the observations were made during the dry season.

Spore formation or sporulation AMF is also influenced by
environmental factors, host plants, and other fungi. In many
cases, the factors that stimulate or inhibit the process of
colonization of roots also stimulate or inhibit the formation of
spores AMF [24]. But despite colonization and sporulation,
closely related, according to Abbott [25], these two phenomena
cannot be said to always have a positive relationship. In this
research shows the trend of increase in the number of spores in
a reduction in the amount of rainfall.

IV. CONCLUSION
1. In general, soil sampling at four different depths points that

is 0-20 cm, 20-40 cm, 40-60 cm, 60-80 cm, 80-100 cm and
soil sampling at the root around not affect the amount, types
and spore dispersal patterns.

2. Type AMF successfully isolated and identified on soybean
rhizosfir before trapping found only one genus AMF is
Glomus, with five types of spore

3. Diversity AMF spore types and dynamics sporulation in
rhizosfir soybean influenced by season and soil fertility.
The most dominant spore types are Glomus.

4. Type AMF has been identified and characterized in rhizosfir
soybean after trapping (trapping) is one type of AMF is
Glomus sp with 12 different types, Acaulospora with two
types of spores and Enthrophospora with one type of spore.

5. Type AMF successfully isolated and propagated from a
single spore culture in soy rhizosfir there are 5 types of
spores that Glomus sp-1, Glomus sp-4, Glomus sp-7,
Glomus-sp8,  Glomus sp-10.

Sp-1 Sp-4

Sp-7 Sp-8 Sp-10
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Abstract—The purpose of research is to describe the
pattern of Crop-Livestock System (CLS) by the farmers
in the district of Tanah Datar. The method used in this
research is survey method and for the determination of
the area or the location of the research was conducted
using Multistage propulsive sampling and determination
of respondents was conducted by purposive sampling
method. Descriptive statistical analysis data. The average
tenure of 0.66 ha and 1.33 cow tails. Farmers are already
conducting crop farming rice, horticulture, and
vegetables for 19.54 years and system integration since
2000. Activity fattening beef cattle for 17.52 years.
Commodities produced; rice, yams, peanuts, vegetable
crops and horticulture. Potential waste rice straw 6.2 tons,
and 3.6 tons of solid cow waste and waste water 1.5 m3.
Farmers do not use cattle waste as solid and liquid
organic fertilizers cultivated plants because the
perception of farmers uses cattle solid waste on land
causes the soil so fertile and highly susceptible to disease.
Based on data and statistical analysis can be concluded
that the system of integration of crop and beef cattle in
Tanah Datar not meet the criteria of the crop-livestock
system (CLS).

Keywords: Crop-livestock system, land, waste, pattern, and
farming system

I. INTRODUCTION.
Tanah Datar District is one of the districts in West Sumatra
province which is famous as "Luhak Nan Tuo" is located at
00017" s / d 00039" south latitude and 100019" s / d 100051"
East Longitude and has an area of 1,336 km2.

The integrated farming system is already long known to
farmers and has been developed in several Asian countries
such as Thailand, Philippines, Vietnam, China, and others.
Integrated farming in Indonesia pattern known since 1970
with the term cropping (cropping pattern), then comes the
pattern of farming (cropping system), the system of farming
(farming system) and finally crop-livestock systems (crop-
livestock system, CLS). This system had a positive impact and
meet the criteria of sustainable agricultural development for
organic based and developed or redirected based on the
strength of local potential (local resources). In accordance
with the purpose of the system is to minimize the use of

external inputs (low input) so that negative impacts can be
avoided and sustainable (Supangkat, 2009).

The purpose of agricultural development is multidimensional
and multi-purpose. In aggregate, the most important are the
increase in production, and the increase in income distribution,
expansion of employment opportunities and sustainability.
Agricultural development is a manifestation and a strategy to
achieve national development goals and one of the poverty
reduction strategy, an increase in employment, environmental
conservation and improves the income of farm households by
diversifying agriculture. Diversification is one form of
integration of crop and cattle, where farmers can provide
independently most of the needs of production input sector
and reduce the dependence of factors of production inputs
from outside the farm. So the risk factors of farming can be
reduced and to improve the reception of farm households.

The system is a synergetic integration among farm
households, soil, plants, weeds, and livestock subsystems, the
interdependence in the system. Farm households provide labor
and management, the plants provide food and animal power,
dirt, meat, milk, and capital (Van Der Veen, 1986).
Pasandaran, et. all (2005) says that one key to successful
integration is the ability to manage the necessary information,
including information on the technology integration of crops
and livestock.

The concept of integrating agriculture farming system with a
very precise system of animal husbandry and developed for
agricultural land is limited. On land is limited or narrow land
owned by farmers generally have to be very precise concept
developed by the intensification of land. The narrow area will
give maximum production without any components that are
wasted. Through this integrated system will be beneficial to
the efficiency of land use, optimization of production, waste
management, cross-subsidies to anticipate fluctuations in
market prices and production continuity.

Integrated crop farming with cattle will provide a higher level
of efficiency, more sustainable and low environmental stress,
compared with the sub-system of separate production
(Cavaletta, et al., 2006). Systems integration is the application
of integrated farming through low external input approach
between crops and cattle, where hay crops are used as cattle
feed for the production, and manure (compost) used as organic
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fertilizer on food crops to improve soil fertility. This is known
as integrated crop farming or livestock system (the integration
of agriculture and animal husbandry) with the concept of zero
waste. Cattle on agricultural areas will encourage self-reliance
of farmers, increase in labor productivity of farm families,
business efficiency, sustainability and improve the welfare of
farm families.

Approach to low external input is a way of applying the
concept of Crop-Livestock System (CLS) by ensuring the use
of the input coming from their own production systems, and
minimize the use of production inputs from outside the system
of agriculture (Suharto, 2000), that will create the farm that is
efficient, effective and sustainable

Agricultural systems (farming system) is setting the farm
stable, unique and worth a managed according to practices that
are adjusted to reflect the physical environment, biological and
socio-economic according to the objectives, preferences, and
resources of households (Shanner, et al, 1982, in Reijntjes,
2003). The farming system there is three kinds, namely (1)
single farm (monocropping), (2) cropping system and
overlapping shifts, and (3) system integrated farming (Sutanto,
(2002). The weakness of single farm without the addition of
organic matter caused land degradation, while weakness
cropping system and the overlap shift is exploited when
excessive effect equivalent to a single agricultural
(monocropping) that setback biological activity, loss of
nutrients and soil fertility.

Cattle have eight benefits for small farmers in agricultural
systems in rural areas (Devendra, 1993), the Eighth advantage
has obtained the synergy between activities, which in turn
almost no resources are wasted (zero waste). The implication
is that some of the products produced at little cost or no cost in
real terms should be excluded, farmers.

Integration pattern of CLS is the organic agricultural activities
with the integrated farming system, with low technological
input and utilize local resources and recycling effectively
(Sutanto, 2002a). Agriculture pattern CLS system is expected
to ensure a stable and sustainable farming for developing
synergy between paddy waste processed into animal feed and
livestock manure is processed into organic fertilizer (compost)
as the primary cycle to increase rice productivity and
livestock. Efforts to improve land productivity and farming
efficiency through CLS patterns conducted through the
application of innovative technologies, optimization of land
resources and labor, as well as building institutional joint
venture (Wein Simei, 1998, in Prasetyo, et al 2001).

The purpose of research is to describe the pattern of CLS by
the farmers in the district of Tanah Datar,

II. RESEARCH METHODS.
The method used in this research is survey method and for the
determination of the area or the location of the research was
conducted using Multistage propulsive sampling and
determination of respondents was conducted by purposive
sampling method. The gathered data analyzed according to the
research objectives, as follows; to describe the integration
patterns (CLS) by the farmers use such descriptive statistical
analysis descriptive average, percentage, composition, and
distribution of data.

III. RESULTS AND DISCUSSION

The results showed that the average age of farmers in Tanah
Datar 21-60 years and the average education of farmers is a
junior secondary school (JSS). The average type of
respondent's main job is as a farmer and the average
respondent had to pursue farming crops, horticulture, and
vegetables for 19.54 years, while the beef cattle business
fattening for 17.52 years. The average number of dependents
of 4.8 inhabitants with an average distribution of income of 2-
3 million (36.7%) and 33.3%> 4 million, with spending from
1.5 to 2 million (54.4%) and 1-2 million (36.7%).

The Land is a major production in the farming system, and
extensive land ownership is the determining factor will be
generated production. The average tenure by farmers of 0.66 ±
0.39 with a distribution control of the land area of 0.75 Ha ≤
81.1%, consisting of wetland, fields, and gardens. In a
proportion of farmers' land dominated a field for the result and
only 35.56% which was private land.

Largely in the research area farmers cultivate rice crops,
horticultural and vegetables amounted to 54.44% and 35.56%
cultivate rice crops, sweet potatoes, and peanuts. The pattern
of rice plants, crops, horticulture, and vegetables do not follow
the calendar system because it is bound by customary
provisions that one planting rice and one plant other than rice.
This is caused by the availability of irrigation water for rice
cultivation are not adequate. Results of the analysis showed
that farm farming horticulture and vegetables are quite
promising because it gives the average income of the greatest
Rp. 13,311,021.83 with a total area of 0.36 ha and sweet
potato crop farming Rp. 4,878,017.54 with a land area of 0.37
hectares.

The results showed that many types of beef cattle are fattened
by farmers Simmental Cattle 44.44% and Limousin Cattle
35.56%. The high type of beef cattle farmers has a choice due
to greater weight gain than other types of beef cattle. In
general, farmers in Tanah Datar already understand about the
cleanliness of the cage in the maintenance of beef cattle, it is
shown by some farmers already use the cage floor with
castings of cement amounted to 46.67% and others still
maintain a bamboo floor, because they are of the view that the
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floor of the cage with cement castings will make the cattle
cold.

In general, farmers in the study areas heavily dependent on
natural forage needs around the village. This is evident from
the type of forage grass that is feeding the one given farmers
in cattle pet. 91.11% of the farmers have provided food waste
rice straw, waste sweet potatoes, peanuts waste in fresh form.
There is no integration of farmers met crops and beef cattle are
on feed concentrates and feed processing.

The average amount of forage fresh grass in the amount of
92.33 kg and 31.94 kg of green feed or handle waste rice straw
sweet potatoes, peanuts and the rest of the vegetables. When
the average live weight of cattle reared 300 kg and the need
for green feed 10-15%, then the average daily requirement of
45 kg of green feed. This means that the provision of forage
given farmers is currently at 92.33 kg/day, can meet the needs
of beef cattle; of forage grass field can be maintained to 90 kg
/ 45 kg = 2 beef cattle, and from feed waste rice straw, the butt
of sweet potatoes and peanuts can cater for; 31 kg / 30 kg =
1.03 beef cattle. Potential production of forage grasses and
agricultural waste as feed given farmers can meet the needs
for beef cattle 3.03 per year, for an average live weight of 300
kg.

The measurement results of production waste straw, waste
sweet potato, waste peanuts, and vegetables can be projected
as follows; production waste rice straw produced from the
harvest area of 0.56 hectares of 6,202.5 KgBK / year; rice
straw 2,351 KgBK / year; Waste yams 2,156 KgBK / year;
Waste peanut KgBK 700 / year, and the remaining vegetables
KgBK 995 / year. Green feed requirement of 3% of the live
weight of cattle (weight 300 kg) of 9 KgBK / day or 3,285
KgBK/year (NRC, 1984). Production of forage grasses that
can be provided growers of 10,672.9 KgBK / year. Projected
production potential of forage grass and waste can
accommodate as many as 4. 83 beef cattle / year; presented in
Table 1.

The average farmer maintains as much as 1:33 beef cattle/year
for fattening. So farmers Tanah Datar opportunity to add or
increase the average maintenance 4.83 - 1:33 = 3.50 beef
cattle/year low number of cattle that are farmers from the
potential available today, due to the factor of capital adequacy
farmers. Capital owned primarily used to finance the
production process of crop farming. The cost of capital used
for livestock farming, if there are remaining capital after crop
farming.

In general, 52.22% are cattle that are their own and 44.44%
are cows revenue share with the public her homeland with a
system of 50: 50 of profit. The average benefit received by
farmers with 12-month maintenance period amounted to Rp.
10.26 million.

Table 2. Projected potential of beef cattle waste is solid
waste such as feces and liquid waste in the form of urine. The
measurement results of beef cattle feces and urine can be
projected; that adult cows can produce solid wastes of 2.67
tons/year, and wastewater of 1.5 m3 (1.5 cubic meters). So the
production of solid and liquid waste per year amounted to;
1:33 x 2.67 tons = 3.55 tons/year.

Organic material requirements for agricultural land 2
tons per season planting or 4 tons ha year (Davendra, 1993).
Beef cattle production potential of waste organic materials can
meet the needs of the land area of 0.89 hectares. This means
that the production of solid and liquid wastes beef can meet
the needs of organic ingredients of agricultural land
throughout the year. The average area that, in trying or
farmers tilled the lower area of 0.56 hectares. According
Adiningsih (2000) To restore soil fertility is necessary organic
materials are ideal in the soil about 2 percent, while organic
material available today for less than 1 percent of which
comes from the weathering of hay, roots, and stumps of plants
and the shortage of soil organic matter can be met from solid
waste beef cattle. Suwandi (2005) says that the pattern of
crop-livestock integration can increase the production of
23.6% and a gain of 14.7%. Synergize crop farming and
livestock in the system integration will form a system that is
effective, efficient and environmentally friendly so that it will
form a formidable food security. (Handaka et al, 2009).

Interaction crops and beef cattle in the district of flat
ground has not occurred bi-directional (↔), where farmers do
not give cow solid waste and wastewater on crops planted.
These results are consistent with the answer to farmers; reason
not to use compost (solid waste cattle) on cultivated plants
53.33% already know the benefits of compost on plants,
giving compost will improve soil fertility. Plants are
attempting will become fertile but very vulnerable to disease.
It is incompatible with the concept of integrated farming by
pursuing the use of the input coming from their own
production systems and minimize the use of production inputs
from outside the farm system (Suharto, 2000). In the field
indirectly already given on farmland, because in general
cowshed pets are in the middle of rice fields or in paddy fields,
so that when the rain itself waste cows will be brought by the
water gets into the paddy fields and likewise with cow urine
will flow into the paddy fields in areas surrounding the
enclosure.

Based on the above conditions can be said that
agricultural systems integration of crop and beef cattle in
Tanah Datar district, there are still weaknesses that unite
farmers in the use of manure or compost solid waste and liquid
beef plants. The low knowledge of farmers on plant diseases
and risk factors fail because it will have an impact on
household incomes.
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IV. CONCLUSION

Based on data and statistical analysis can be concluded that
the system of integration of crop and beef cattle in Tanah Datar
District not meet the criteria of the crop-livestock system (CLS).
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Table 2. Potential production of beef cattle waste as
organic fertilizer

Type Waste
Production

(Kg/Yr) Needs/Ha/Th Potential/Ha

a. Solid Waste 3,551 4,000 0.89
b. Liquid

Waste (urine) 1,470

Table 1. Potential forage, crop residues and waste cattle in
Tanah Datar District

Type
Feed/Waste

Total Needs/year Potential/yr
(BK/Kg/yr) (3%x300 Kg) (ekor)

a.  The average
production
of natural

grass 10,672.9 3,285
b.  Potential
Agricultural

Waste
1 . straw
paddy’ 2,351

2. straw yams 2,156
3. straw

peanuts 700
4. Vegetable

crop residues 995
Total 6,202.5

Grand Total 15,874.4 3,285 4.83
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Abstract—Lubricant waste could danger human being and
environment due its characteristics. It was specified  as
hazardous waste in government regulation (PP) 101/2014.
Previous researchers reported that solidification/stabilization
process of hazardous waste in massive concrete immobilizes and
stabilizes hazardous pollutant. In this research, the lubricant
waste was utilized by solidification/stabilization process. The
lubricant waste was mixed with portland cement as binder and
local fine aggreate (fineness modulus of 2.6) into mould of casting
block cement of 50mmx50mmx50mm. This research focused on
investigating the influences of mixture ratio of lubricant waste to
water (ratio o/w) and curing time of casting block to the
effectiveness of solidification/stabilization process by testing
solidified lubricant waste product quality physically and
chemically. The test includes unconfined compressive strenght
test and leachability test. The results showed compressive
strenght value with the ratio oil to water (o/w) of 0%/100%,
20%/80%,  30%/70% and 40%/60% in the curing time of casting
block 7-day, 14-day and 28-day was meet the compressive
strenght value qualification standardized by SNI-15-7064.2004
and ASTM C-150-02. The test of samples of leached heavy metal
concentration of solidified lubricant waste using AAS-
Spectrofotometer showed that the concentration of As, Zn, Cu
and Ni for the ratio o/w of 20%/80 ranges between less than
0.0492 mg/L to 127.29 mg/L.

Keywords— compressive strength; lubricant waste; ratio o/w;
solidification/stabilization; leaching test.

I. INTRODUCTION

The demand of finished lubricant oil in different sectors in
Indonesia is about 300 millions a year; of which is used for
gasoline engine oil, diesel engine oil, automotive gear oil,
motor cycle engine oil and industrial oil, similarly, the total
number of registered auto vehicles is around 8 million in same
location [18] . The residue of lubricanting oil is classified as
hazardous waste which is is alkaline, corrosive, toxic and
carcinogenic [15]. It includes organic and inorganic
contaminants such as heavy metals [1,2] that may migrate to
the receiving stream and contaminate drinking water if not
properly treated and disposed. Some method or process is
needed to minimize its impact. Among the processes for
hazardous waste treatment, solidification/stabilization
generates a high effluent quality and achieves contaminant
removal rates better.

Solidification/stabilization is a recognized technology to
treat hazardous wastes, that involves the mixing of a waste
with a binder to decrease the contaminant or pollutant
leachability physically and chemically. It converts the
hazardous waste into an environmentally acceptable waste
form for land disposal and construction purpose. According to
the US Environment Protection Agency (USEPA), S/S is the
best demonstrated available technology (BDAT) for 57
hazardous wastes [6].

Solidification is an encapsulation process of a waste to
restrain contaminant or pollutant migration, then completed by
a chemical reaction between a waste and binding (solidifying)
reagents or by mechanical processes. Stabilization is a process
involving chemical reactions that reduce the leachability of a
waste (Adaska et al., 1991). Common binder used in S/S is
portland and pozzolan cement. It is the main component used
in the process of concrete production to get chemically and
physically stable product and widely used to treat more
contaminated wastes [4, 5, 9, 10, 11, 12, 13].

The S/S process efficiency is assessed generally by
physical characterization of the S/S products e.g. compressive
strength test, leachable and soluble chemical characterization
of S/S products e.g. determination of diffusion coefficients
and leachability indices and toxicity estimation of the
leachable fraction of S/S products e.g. toxicity characteristic
leaching procedure. Thus, the objectives of this research was
to investigate the efficiency of S/S technology to treat
lubricant waste by physically and chemically analyzing the
effect of oil to water ratio (o/w) on the chemical stabilization
of the final products.

II. MATERIAL AND METHOD

A. Lubricant oil samples
Lubricant waste sample was collected from registered vehicle
repair shop. Lubricant waste contains organic and inorganic
organic contaminants. Similar to petroleum waste, inorganic
contaminants of lubricant waste are in the form of metal
compound such as arsen, cuprum, zinc, and nickel. Heavy
metals may cause problems to human health and aquatic
organisms. According to Indonesian government regulation
(PP) no.101/2014, only 16 heavy metals are more likely to be
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present and considered as potential environmental health
concern in hazardous waste. Lubricant waste charac

B. Materials
Materials used to solidify and stabilize lubricant waste were
lubricant waste, water, sand with fineness modulus of 2,6 and
Portland cement as binder.

C. Experiments
S/S process including three subsequent steps of the proportion
of mixture composition, casting and curing, and testing of
solidified lubricant waste performance. Mixture proportioning
was performed to find the best proportions based on the
composition of oil to water (o/w) 0%/100%, 20%/80%,
30%/70% and 40%/60%. The strength test has the objective
to find long term durability of solidified lubricant waste
subjected to appropriate pressure. The strenght test was done
after being cured 7 days, 14 days and 28 days. Leachability
test was performed to analyze the toxicity of solidified
lubricant waste by identifying its heavy metal content.
Leaching test was only conducted for solidified lubricant
waste having the highest strenght values. The composition
proportion for solidified lubricant waste is presented in Table
1. All variants was being triplicated based on curing time and
oil to water (o/w) ratio.

Table 1. Composition of solidified lubricant waste

Variant
Composition

Cement
(gr)

Sand
(gr)

o
(%)

w
(%)

o
(mL)

w
(mL)

1 500 1375 0 100 0 275
2 500 1375 20 80 55 220
3 500 1375 30 70 82,5 192,5
4 500 1375 40 60 110 165

o = oil, w = water

D. Physical Analysis
Mould used for casting unconfined compressive strength block
was 50x50x50 mm based on SNI-15-7064.2004. Solidified
lubricant waste was cured in room temperature. The
compressive strenght test was measured using a universal
compression testing machine. The strenght test was calculated
using equation 1.

................................................(1)

E. Chemical Analysis
Leachability testing was carried out to identify metals

compound in solidified lubricant waste. The test refers to
ASTM C-1301-95 (2001). Solidified lubricant waste was
crushed and extracted using nitric acid, sieved into 100 mesh,
then dried at temperature of 105oC for 2 hours. The 1 gr of

dried sample was dissolved by adding 10 ml of hydrocolate
acid and 4 ml of nitric acid. This sample was boiled at
temperature of 85oC for 30 minutes. Afterwards, put the
residues of extracted solution into volumeteric flask to analyze
using atomic absorbance spectofotometric.

III. RESULTS AND DISCUSSIONS

A. Compressive Strenght
The compressive strenght is maximum force per area that
stressing a mould block to be fractured. The compressive
strength was determined according to curing time and oil to
water ratio (o/w) of 0%/100%, 20%/80%, 30%/70% and
40%/60%. The strength change of the solidified lubricant
waste is presented in Figure 1(a), (b), (c) and (d).

(a)

(b)
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(c)

(d)

Figure 1. Compressive strength development for four varians
at o/w (a) 0%/100%, (b) 20%/80%, (c) 30%/70% and (d)

40%/60%

The strength change of all ratios of o/w, excluding
0%/100%, shows 20%/80%  achieve higher strenght compare
to other ratios. The strenght average values of 20%/80% oil to
water for 7-day, 14-day and 28-day curing time were 24,8
MPa, 30,38 MPa, 30,02 MPa respectively. Increasing water
content in the mixture will increase the strength.

The presence of higher dosage of lubricant waste content
in solidified lubricant waste probably cause cracking in
solidified waste and can degrade mechanical properties and
leaching behavior of waste forms. The form of solidified
lubricant waste could be affected by some factors such as
organic and inorganic material. Similar to organic
interference, lubricant waste interferes hidration of cement

because of the adsorption of contaminant on cement surface
blocking normal hydration process. Other interference
mechanisms include complexation of aluminate, ferrite and
silicate, delaying the formation of hydration products [Asna,
17, 18,19].

The average value of compressive strenght of 20%/80%
o/w ratio at curing time 7-day, 14-day and 28-day is higher
that other ratios, as showed in Figure 2. The curve’s peaks of
20%/80% o/w ratio is closed to the curve’s peaks of 0%/100%
o/w ratio or blank.

Figure 2. Compressive strength development (average value)
for four varians at o/w 0%/100%, 20%/80%, 30%/70% and

40%/60%

The comparison the average value of compressive strenght
of ratio o/w 20%/80% o/w to SNI-15-7064.2004 and ASTM
C-150-02 is presented in Table 2. Table 2 presents that the
each compressive strenght value at curing time 7-day, 14-day
and 28-day is 252 Kg/cm2, 305 Kg/cm2, and 309 Kg/cm2. It
can be concluded that the solidified lubricant waste product
meet the requirement as standardized in SNI-15-7064.2004
dan ASTM C-150-02.

Table 2. Compressive Strenght 20%/80% compared to SNI-15-7064.2004 and ASTM C-150-02

No.
Curing

time
(day)

Unconfined Compressive Strength (kg/cm2)
Result

20%/80%
SNI-15-

7064.2004
ASTM C-150-

02
1 7 252 Min. 125 Min.122
2 14 305 Min. 200 Min.194
3 28 309 Min. 250 Min.298
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B. Leachability Test
Leaching test was a method used to measure leaching

process of a solid material after curing time of solidifying
process. It also identify the heavy metal presence in solidified
lubricant waste and to ensure the immobilization and
stabilization have really occured. In this research, analyzing
focused on Arsen (As), Cuprum (Cu), Nickel (Ni) and Zinc
(Zn). Leaching test was carried out for varian of 20%/80% o/w
ratio due to its unconfined compressive strenght value. The
method used refers to ASTM C 1301-95 (2001), related to
heavy metal test for material using AAS-spectrometer.
Concentration of heavy metals observed at curing time of 7-
day, 14-day and 28-day presents in Table 3.

Table 3. Concentration of Leached Heavy Metal
No Concentration Curing Time

mg/L

7-day 14-day 28-day

1 Arsen  (As) 9,57 13,78 14,79

2 Cuprum (Cu) 57,96 59,19 59,18

3 Zinc (Zn) 16,37 27,29 102,71

4 Nickel (Ni) <0,0492 <0,0492 <0,0492

The results of leaching tests conducted in this research
(Table 3) noted that the longer of the day of curing time, the
higher the concentration of four heavy metals under
investigation, excluding Nickel. Concentration presented in
Table describing the adsorbed metal quantity into solidified
lubricant waste. The chemical stabilization of lubricant waste
treated by Solidification/Stabilization is influenced by the ratio
of oil to water and the curing time [7 – 14]. This phenomenon
probably is caused by the chemical reaction occuring between
oil, sand, water and cement as a binder. This reaction can

interfere the crystalline phase of a binder matrix as reported
that chemical immobilization of the pollutants in both
solidification and stabilization processes depends on the
crystalline phase of a binder matrix [7 – 14]. Clearly, the
concentration of leached heavy metals is illustrated in Figure
3.

The comparison between result of leached heavy metal
concentration, initial concentration and government regulation
(PP) 101/2014 is presented in Table 4. Based on Table 4,
excluding nickel, all conentrations of leached heavy metal are
under treshold limit value. Generally, it can be concluded that
the longer the curing time of solidified lubricant waste casting,
the higher concentration of metal, the more stabil the chemical
reaction of solidified lubricant waste. It was agreed with
previous researches that stated that curing time influence the
chemical reaction and waste interference with binder [1,2,8].

Figure 3. Concentration of Leached Heavy Metal of Solidified
Lubricant Waste

Table 4. Comparison of Concentration of Leached Heavy Metal to Initial Concentration and PP 101/2014

Parameter
Ci (mg/L) Ce (mg/l) PP 101/2014

7-day 14-day 28-day (mg/l)

Arsen  (As) 0,55-100 9,57 13,78 14,79 3
Cuprum (Cu) <500 67,96 59,19 59,18 60
Zinc (Zn) <500-1000 116,37 127,29 102,71 300
Nickel (Ni) 6-500 <0,0492 <0,0492 <0,0492 21

Ci = initial concentration, Ce = leached concentration

IV. CONCLUSIONS

The experiment results shows that lubricant waste can be
reused by solidification/stabiliztion process in mixture of
cement, sand, water and oil to casting block. The strength
development in solidified lubricant waste is controlled by the
o/w ratio. Solidified lubricant waste sample of o/w ratio of
20%/80% achieved the highest compressive strength at 28-

day. The o/w ratio and curing time of solidified lubricant
waste are important factors that determine the strength of
solidified lubricant waste. The decreasing of  o/w ratio of the
solidified sample resulted in the increasing compressive
strenght value. The leached heavy metal concentration of
solidified lubricant waste based on leaching test shows that
their concentrations increased as the curing time increasing. It
is noted that the stabilization have occured.
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Abstract - One of the heavy metals that are harmful to
the environment and the human body when the
concentration exceeds a threshold that is metallic copper
(Cu). Copper  are toxic to all plants in concentration
above 0.1 ppm. Concentration of safe drinking water for
no more than 1 ppm. The aims of the research to develop
nanotechnology with the use of bentonite as adsorbant
cooper. Bentonite samples from the area of Jambi
Province, on bentonite activation treatment performed.
The parameters studied in this research is a variation of
the mass of bentonite, contact time and adsorption
capacity. Measurements were made using Spectrometry
Atomic Absorption (AAS). Activation of bentonite using
a solution of HCl 1.6 M. In experiments conducted
bentonite weight variation of 0.1; 0.3; and 0.5 grams with
a contact time of 30 minutes; 60 minutes; 90 minutes;
and 120 minutes. The results showed that the decreased
absorption of active bentonite is 96.8%; 90.7%; and
82.5%. while on treatment using bentonite not activated
bentonite to copper uptake increased from 99.7% to
100%. Thus discovered a new phenomenon which is not
activated bentonite yan have a better ability to absorb
copper compared to the activated bentonite.

Keywords: bentonite, nanotechnology, Cu, adsorption,
AAS

I. INTRODUCTION

Disposal of industrial waste is continuously
not only pollute the environment but lead to the
accumulation of heavy metals in sediments and biota
[1]. Heavy metal is a metal element with a relative
molecular mass larger than with other metal elements
such as alkali and alkaline earth metals [2]. Even low
levels of heavy metals are generally toxic to plants
and animals, including humans. Efforts to tackle high
levels of metals can be done with the adsorption
process [3]. One of the heavy metals that are harmful
to the environment and the human body when the
concentration exceeds a threshold that is metallic
copper (Cu), because these metals are toxic and are
not needed by the human body, when mankind is
contaminated by heavy metals can cause high blood
pressure, kidney tissue damage testibuler, lung cancer
and damage to the red blood cells of kidney and liver
damage, and cardiovascular disorders. Cu hazardous if
the concentration exceeds that of the corresponding
recommended. Terms of the water quality standards
that is a threshold level of Cu (II) to water class A (for
drinking water) of 1.0 mg / L of class B (for drinking
water) 1.0 mg / L, class C (for fishing) 0, 02mg / L,
and class D (for agriculture, industry, hydropower) 0.2
mg / L (PP No. 20 of 1990). To reduce the levels of

Cu in the wastewater, the adsorption of Cu can be
done by using the adsorbent is bentonite. Bentonite
has two layers of different interlayer so that the
bentonite has a high cation exchange capability,
because the bentonite is a good adsorbent for
absorbing organic compound or pesticide, dye and
heavy metal ions [4]. Deposits of bentonite in Jambi
province are known in three areas, namely the Bangko
district with an area of 4400 hectares, Bungo Tebo =
520 hectares and Batang Hari hectare = 1350 [5]. The
use of bentonite can be extended to the absorption of
heavy metals such as copper (Cu).

The method is commonly used for the
management of heavy metals in the environment is a
method Resipitation, electrogravimetri, separation,
membrane and adsorption. In a research method
developed is the adsorption method, because this
method has the advantage of a cheaper, simpler, easier
critical operations and have a great capacity [6]. The
adsorbent used is bentonite. Bentonite has a good
adsorption capacity, power exchange cations and
anions are good. Bentonite as an adsorbent needs to be
activated in advance and determined the optimum
conditions before being used for the absorption
process in order to work more adsorption maximal. So
in this research will be to learn how efficient
absorption of bentonite to metallic copper (Cu),
optimal conditions and how capacity adsorption.

II. RESEARCH METHODS

Materials and Equipment

Materials used in this research is the region's natural
bentonite precisely Jambi Regency Tanjung area Biku
Merangin, HCl, distilled, crystal CuSO4.5H2O and
filter paper. The equipment used consisted of a set of
glassware such as beakers, erlenmeyer, long neck
flask, 200 mesh strainer, shaker, oven, grinder and
measurement instruments for copper (Cu) using
atomic absorption spectrophotometry (AAS).

Preparation and Activation of Bentonite

Bentonite samples taken in the area Biku Tanjung
packed in sacks, then performed the sample
preparation by softening and drying with hot sun.
Then followed by drying in an oven at 105oC for 24
hours which aims to eliminate moisture (heat
activation). Bentonite which has been dried crushed
and pulverized to 200 mesh size nanometer. Once that
is done the activation of bentonite with 500 g of
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bentonite with a size of 100 mesh immersed in 1000
mL of 1.6 M HCl while stirring for 1 hour at 100 rpm
and then filtered and washed with distilled water. The
resulting residue is heated to a temperature of 200°C
for 1 hour. Once dried, crushed to powder measuring
nanogram to 200 mesh sieve. Activated bentonite
obtained is used for the absorption of copper metal

Preparation of standard Copper (Cu)

In making the reagents used are crystal CuSO4.5H2O,
then diluted with distilled water in a measuring cup
and matched volume of 1000 ml with distilled water,
then the resulting stock solotion Cu 1000 ppm. Copper
1000 ppm standard solution of 2.5 mL were taken and
then put in a 250 mL volumetric flask and diluted with
distilled water to mark boundaries to obtain a standard
solution of 10 ppm. Standard solution of 10 ppm were
taken 10 mL, 20 mL, 30 mL, 40 mL, 50 mL and
diluted in 100 mL volumetric flask to obtain standard
solution 1 ppm, 2 ppm, 3 ppm, 4 ppm and 5 ppm.

Cadmium concentration measurements with
mass variation and contact time

Each bentonite 0.1; 0.3 and 0.5 g which has not been
activated incorporated into the beaker and then added
50 ml solution of 1 ppm CuSO4.5H2O into each glass.
The solution will be stirred using a shaker speed of
200 rpm for 1 hour. Variation 30, 60, 90 and 120
minutes. The solution is filtered to separate the filtrate
and the residue. The filtrate obtained was analyzed by
AAS

3. Data analysis

The concentration of the sample solution is
determined by substituting the price sample
absorbance (y) obtained from the data AAS through
linear regression line equation Y = ax + b [7]. Copper
calibration curve obtained by plotting the
concentration of the copper standard solution to the
absorbance. To determine the absorption efficiency of
metal cadmium used the formula:

% Efisiensi Absorption  = %100x
Ca

CaCo 

..... (1)

note: Co = initial concentration, Ca = Concentration end

Calculation of adsorption capacity (Qe) Cd metal with

the formula::

Qe = .......(2)

III. RESULTS AND DISCUSSION

1. Characterization of bentonite

Bentonite can be applied as an adsorbent for
extensive surface, porous and have active sites.
Bentonite is a mineral alumina silicate hydrate
included in pilosilicate, or layered silicates. General
chemical formula bentonite is Al2O3.4SiO2.H2O. The
content consists of monmorilonite bentonite, illite, and
quartz which 85% of its content in the form of
monmorillonite [8]. Bentonite Biku Cape province of
Jambi contains minerals monmorrilonite, quarsa,
cristobalite and kaolinite as in Figure 1 [9].

Gambar 1. Spectrum XRD bentonit biku tanjung

The composition of bentonite Biku Tanjung
determined by SEM-EDS, as listed in Table 1.

Table 1. Composition of bentonite Biku Tanjung Jambi Province

Komponen % berat
SiO2

Al2O3
TiO2
CaO
MgO
K2O
Na2O
FeO
CuO

C

44.11
33.61
0.66
0.01
0.19
0.04

-
2.22
3.85

14.24

From Table 1 it is known that bentonite has some
chemical components that cause the bentonite can
adsorb, in addition to the adsorption properties of
bentonite is because the particle size is very small and
has a high capacity ion surface. Absorptive capacity
will be increased if activated bentonite both physics
and chemistry. Activation aims to eliminate impurity /
impurities that accompany the natural clay [10].

2. Measurement of copper (Cu).

The resulting absorbance is directly proportional to
the concentration of the standard solution ie the
greater the concentration used, the adsorption also
getting bigger. Having obtained the absorbance of the
standard solution, then graphed the relationship
between the concentration by absorbance then will
linear regression calibration curve in getting to
channel the concentration of standard solution as X-
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axis is plotted against the Y axis adsorption as
obtained from measurement data at AAS. Standard
calibration curve obtained produce regression
equation y = 0,127x + 0.013 with a regression value of
R = 0.997

3. Measurement of Mass Variation and
Contact Time

Bentonite used mass variation affects the absorption
occurs, this can be illustrated in Figure 2

Figure 2. Graph of weight variation (a) and contact time (b) of
bentonite to the adsorption of Cu

From Figure 2. The above can be seen in the
treatment of active bentonite weighing 0.1 grams of
Cu uptake by 96.8%, with a weight of 0.3 grams of Cu
absorption amounted to 90.7%, but with bentonite
which is inactive with a weight of 0.1 grams of Cu
absorption of 99.7%, with a weight 0.3 grams of Cu
absorption of 100%. In active bentonite is shown in
the graph shows that the increased weight of bentonite
absorption of Cu decreased, this is due to overly
saturated HCl used in the activation. According to
[11], the increasing concentration of the acid will
produce larger active site so that it will produce an
active site that has a better adsorption capacity. But
then will decline to a greater concentration

In research conducted by Batc [12] using
natural bentonite originating from West Java who was
activated by HCl showed the absorption of Cu
amounted to 99.16%. On absorption of Cu using
bentonite which was activated by H2SO4 conducted by
Ramdani [13] shows the results of Cu uptake by
84.11% -90.32%. And on the other Cu metal
absorption the research done by [14] using natural
bentonite originating from Riau which are activated
by means of heating at a temperature of 400oC
absorption of Cu were obtained by 54.58%. Shows the

difference in results is done through the activation of
different. Which has not been activated bentonite can
absorb Cu above 90%, the absorption process is the
possibility of ion exchange reaction, where a number
of Cu ion mass of fluid move its position to the
surface of bentonite [14]. Ion exchange reaction is a
special form of chemical adsorption. Ion exchange can
take place if the majority Cu adsorbate replace the
existing position of positive ions in the bentonite
adsorption, so that the positive ions migrate into the
liquid. This is because there is the Coulomb force
between negatively charged ions contained no
adsorbent with positive ions such as Cu as adsorbate,
bonding can occur electrostatic bond [15] [11].

On absorption of Cu using bentonite is not
yet active percent absorption efficiency of 100% with
a contact time of 30 minutes. This contact time is the
time used by the adsorbent and adsorbate to interact
directly. If the liquid phase containing the adsorbent
silent, then the adsorbate diffusion through the surface
of the adsorbent will be slow. It is therefore necessary
agitation to accelerate the process of adsorption [16].
According Suarya the increased absorption of
adsorbate by the adsorbent shows yet saturated
adsorbent active sites by adsorbed molecules, but the
weight of the adsorbate adsorbed kondidi been caused
by the constant saturation of active sites of the
adsorbent by adsorbate molecules [17].

With activation can enlarge the pores do that
is by oxidize molecules adsorbent surface so that the
physical and chemical changes, namely the surface
area increase in size and influence on the adsorption
capacity [18]. Activation of bentonite can be done in
two ways, namely by physics and chemistry.
Chemical activation is done by acid or base. The
chemicals that are often used as an activator is H3PO4,

ZnCl2, CaCl2, K2S, HCl, H2SO4, NaCl,
Na2CO3 [19]. Bentonite can be used as an adsorbent
for most of its crystal structure consisting of
montmorillonite (smectite) with type 2: 1 ie 2SiO: Alo
[20], as adsorbent and widely applied in the
adsorption process. Bentonite is a mineral alumina
silicate hydrate included in pilosilikat, or layered
silicates. General chemical formula bentonite is
Al2O3.4SiO2.H2O. The content consists of
monmorilonite bentonite, illite, and quartz which 85%
of its content in the form of montmorillonite. For
sruktur plated 2: 1 heap between basic structural unit
resulted in the proximity of the two oxygen atoms
from layers of tetrahedra intersect, so the unit
structure base are mutually repel and resulted in the
expansion of clay minerals that form the active site of
an extra so-called sites between layers (internal
surfaces) , The existence of the site between these
layers is a particular feature of the layered structure of
clay minerals with 2: 1 [21]. Bentonite smoothed has a
large surface including nano technology, a broad
surface is formed because of the many fine pores in
the bond. Usually breadth is of the order of 200 - 1000
m2 / g adsorbent, with a pore diameter of 0.0003 to
0.02 μm

(a)

(b)
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4. Adsorption Capacity

Adsorption capacity is used to describe the
relationship between the adsorbent and the adsorbed
substance in an equilibrium. There are two models used to
determine the adsorption isotherm is Langmuir and
Freundlich isotherm models. The process of absorption or
adsorption by an adsorbent is influenced by many factors
and also has a pattern within specific adsorption isotherms
so adsorbent which absorbs a substance one with another
substance would not have the same pattern of the adsorption
isotherm. Cu absorption measurement results after the
addition of bentonite can be summarized in Table 2.

Table 2. Results of measurement of the concentration of Cu after
treatment

C initial
Cu

(ppm)

C endr
Cu (ppm) Volume

(L)

Wight
bentonite

(gr)

Amount
(mg/g) Ce/Qe

(g/L) Log Ca Log Qe

Co Ce M Qe
1
1
1

0.032
0.093
0.175

0.5
0.5
0.5

0.1
0.3
0.5

0.484
0.15116
0.0825

0.0661
0.61524
2.1212

-1.494
-1.032
-0.757

-0.315
-0.82
-1.083

Variation of weight bentonite acktiv
Co Ce M Qe
1
1
1

0.003
0

0.001

0.5
0.5
0.5

0.1
0.3
0.5

0.4985
0.1667
0.0999

0.00602
0

0.01001

-2.5228
-∞
-3

-0.302
-0.778

-1.0004
Variation of wieght  bentonite  inactive

Co Ce M Qe
1
1
1

0.002
0.002
0.001

0.5
0.5
0.5

0.1
0.3
0.5

0.499
0.1663
0.0999

0.004008
0.01202
0.01001

-2.698
-2.698

-3

-0.302
-0.779

-1.0004
Variation of contact time bentonite active

Co Ce M Qe
1
1
1
1

Ttd
Ttd
Ttd
Ttd

0.05
0.05
0.05
0.05

0.3
0.3
0.3
0.3

0.1667
0.1667
0.1667
0.1667

0
0
0
0

-∞
-∞
-∞
-∞

-0.778
-0.778
-0.778
-0.778

Variation of contact time bentonite inactive
Co Ce M Qe
1
1
1
1

Ttd
0.001
Ttd
Ttd

0.05
0.05
0.05
0.05

0.5
0.5
0.5
0.5

0.1
0.0999

0.1
0.1

0
0.01001

0
0

-∞
-∞
-∞
-∞

-1
-1.0004
-1
-1

Langmuir isotherm is based on the assumption that the
adsorbent has a homogeneous surface, adsorption
energy is constant in all sides, all equally adsorption
process each adsorbent surface and each side of the
adsorbent can only absorb one adsorbate molecule.
The following chart Langmuir isotherm calculation
result of bentonite active in absorbing Cu.

Figure 3. (a). Langmuir isotherm bentonit actie (b) Freudlick isotherm of
inactive bentonite .

Figure 3 shows a graph with the Langmuir isotherm
active bentonite to produce a regression equation y =
14.59x-0525 and the value of R2 = 0968 and for
bentonite are not actively providing the regression
equation y = 1.435x + 0.003 and the value of R2 =
0189. Overall the regression equation obtained can be
summarized in Table 2

Table 2. Results of the Langmuir isotherm of some types of bentonite
and variations in time and contact time

Variation Type
Bentonite

Result
y R2

Massa
bentonite

aktiv
in

active
commercials

y=14.59x-0.525
y=1.435x+0.003
y=1.996x+0.012

R2=0.968
R2=0.189
R2=0.076

Contact
time

aktiv
in activ

commercials

y=1.815x+0.025
0

y=10.01x

R2=0.261
0

R2=1

From Table 2 it can be seen that the regression
equation resulting from variations in the mass of
bentonite and bentonite variation of contact time of
the active and inactive. Langmuir isotherm adsorption
isotherm is a model that uses the assumption that the
surface of the adsorbent have switched on any number
of sites can adsorb the active site of the molecule
adsorbate and when any active sites that have been
adsorbed adsorbate then the adsorbent is already
unlikely to be able to adsorb again. Langmuir
isotherm indicate that the adsorption process occurs
chemically active sites that bentonite will interact with
hydroxyl groups contained on Cu by forming
hydrogen bonds.
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IV. CONCLUSION

The ability of bentonite that has been activated in
absorbing copper (Cu) smaller than the bentonite
which has not been activated. Bentonite is not
activated efeiensi has 97.7% while the activated
bentonite has the absorption efficiency of 82.5% with
a contact time of 30 minutes. Langmuir isotherm with
the price of r close to 1 indicates that the adsorption
process occurs chemically active sites that bentonite
will interact with hydroxyl groups contained on Cu by
forming hydrogen bonds in a single layer (monolayer)
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Abstract. Sludge that is coming from sludge drying bed in
Kalimulya Waste Water Treatment Plant City of Depok was
usedas soil fertilizer by community nearby. In fact, these sludge
do not meet with standard as soil fertilizer and requires other
treatment to improve its quality. This research was conducted to
treat this sludge by open windrow composting method. This
sludge was mixed with organic waste from traditional market.
Composting is an exothermic process that is produced heat. The
temperature increased due to the heat was measured during
process takes place. There are two different turning frequencies
performed which are every two and four days. The compost
quality parameters that is examined are Fecal coliform and
Salmonella sp. SNI No. 19-7030-2004 – Specification of The
Domestic Organic Waste Composting was used as a base for
compost quality standard.

The result shows that four days turning frequency could reach
highest temperature at approximately 66.40C. Meanwhile, two
days frequency only could reach highest temperature
approximately 65.20C. The average number of Fecal coliform at
day 15 is approximately 23 MPN/gr and Salmonella sp at day 30
is not more than 2 MPN/4gr. Composting could reduce the
number of both bacteria. However, bacterial regrowth occurred
and significantly indicated by number of Fecal coliform that
increased at day 30 and 40, those are 30 MPN/g and 300 MPN/g.
The matured compost is not only seen from its microbial quality,
but also temperature, volume reduction, odor, color, and texture
stability. In general, the compost quality did not show significant
difference between two and four days turning frequency. But,
four days turning frequency is preffered for effectivity and
keeping temperature high during composting.

Key words: Windrow composting method, septage, Fecal coliform,
Salmonella sp., regrowth bacteria

I. INTRODUCTION

Kalimulya Waste Water Treatment Plant (IPLT
Kalimulya) is the installation for fecal sludge (septage)
processing in Depok City. Septage is material in the form of
solids and liquids that are the result of septic tank pumping [1]
and transported by truck. Processing in IPLT Kalimulya is the
process of sedimentation. Effluent from IPLT in the liquid
phase is withdrawn and discharged directly into Ciliwung,
while the effluent in the solid and liquid phase (sludge)
discharged into a sludge drying bed that is located near IPLT.
Sludge drying beds do not have a cover on it so that the sludge
can be dried directly with sunlight. This sludge is directly

taken by the residents of surrounding IPLT used as soil
fertilizer. This is particularly worrying because the sludge still
contain a lot of Fecal coliform bacteria and Salmonella sp. If
the sludge is used directly, it can spread the germs of bacterial
pathogens. Therefore, there is a treatment, such as composting
of sludge then mixed with other organic materials and
composting system must reach a certain temperature to kill
pathogenic bacteria. Fecal coliform will die at temperature of
550C, while Salmonella sp will die at temperature of 650C.

This study aims to determine the effect of agitation
frequency on the temperature achieved during the composting
process, determine the effect of agitation frequency of
microbiological quality compost with parameter Fecal
coliform and Salmonella sp, and determine the frequency of
agitation in composting to produce compost and sludge from
sludge drying bed at IPLT Kalimulya Depok to meet quality
standards on microbiological according to SNI 19-7030-2004
Specifications Organic Composting of Domestic Waste.

II. METHOD

Tools and Materials
Compost is used in this study measuring 1.0 mx 1.0

mx 1.0 m. The fifth side will riddled by 1 inch at a distance
that is not specified, but with consideration, the hole created
would be enough to supply air into the compost. To reach a
value of C/N early, then mixed feedstock has a ratio of 38 kg
of organic waste market compared with 10 kg of fecal sludge.
Then, the feedstock put into the composter with a comparison
to the composter is full. The treatment given is a composter
with an agitation two days and one another composter with
agitation 4 days. Compost temperature measured daily using a
thermometer. Compost samples taken for Fecal coliform and
Salmonella sp using Multitube Fermentation (MTF). For Fecal
coliform was taken on days 0, 15, 30, 40, and 45, while for
Salmonella sp was taken on days 0, 15, and 30.

III. RESULTS AND DISCUSSION

Effect of Frequency of Agitation To Temperature
The temperature of the compost produced both

treatments result in lag phase, active phase, and maturation
phase. Lag phase and active phase for the compost with a
frequency of 2 and 4 days of agitation continued for 4 days
(day 0 to day-to-4) and 24 day (day 5 to day 28). The highest
temperatures were achieved for the compost with the
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frequency of agitation 2 days at 65.20C is the active phase,
whereas for the compost with 4 days of agitation frequency is
66.40C. Maturation phase lasted from day 29 through day-to-
51).

Figure 1 Composter

Figure 2 Graphics of Compost Temperature

Effect of Frequency of Agitation To The Number of Fecal
coliform and Salmonella sp

In accordance with U.S. EPA (1979) in
Tchobanoglous [2], that control bacterial pathogens during
composting can be done to maintain 550C for 15 days or more.
≥ 550C temperature on composting experiment lasted for 11
days (2 days of agitation) and 13 days (4 days of agitation).
Duration is not sufficient to meet the requirements of U.S.
EPA (1979). However, Fecal coliform testing on day 15
showed that the amount of it have declined by 98.5% to 23
MPN/g. On testing day-30, Fecal coliform increasing in
number, that is to be 30 MPN/g (agitation 2 days) and 50
MPN/g (4 days of agitatiom). Similarly, on the day-40, the
amount of Fecal coliform again increased to 300 MPN/g. This
is presumably due to uneven temperatures and rainy weather
that produces a condition known as "regrowth bacteria".
Therefore, additional treatment performed to the compost to
reduce humidity. It is quite successful, as evidenced by day-45,
Fecal coliform MPN numbers back down, which was
decreased to 34 MPN/g. However, to prove the events bacteria
regrowth in compost, then do gram staining test. The results
obtained showed that the bacteria found in compost is not only
the Fecal coliform bacteria, Gram-positive bacteria but is also
characterized by form of the bacillus bacteria and the color is
purple.

Temperature during composting with different
agitation frequencies are able to make the number of
Salmonella sp in accordance with the values required in the
SNI 19-7030-2004 Specification of Organic Composting of
Domestic Waste.

Figure 3 Graphics Temperature and Number of Fecal coliform
(Agitation 2 days)

Figure 4 Graphics Temperature and Number of Fecal coliform
(Agitation 4 days)

Figure 5 Bacteria in Compost

The limit of Salmonella in SNI is 3 MPN/4 grams. At
the beginning of composting, the number of Salmonella sp in
the compost feedstock by agitation 2 days is <2 MPN/4 grams.
However, on day-15 and 30 the number increased to 2 MPN/4
grams. Better results are shown by the composting experiment
with frequency agitation 4 days. The number of Salmonella sp
in the compost feedstock with 4 days of agitation frequency is
2 MPN/4 grams. Furthermore, on day-15, the numbers are
fixed and on day-30, the number decreased to <2 MPN/4
grams.

The number of Salmonella sp in the compost
feedstock with 4 days of agitation frequency is better than 2
days of agitation. This suggests that mixing may affect the
number of Salmonella sp in the composter through the
resulting temperature. On Fecal coliform testing, MPN values
change, either decrease or increase. Salmonella sp was testing
showed the same thing but not too far away, only for <2
MPN/4gr to 2 MPN/4 grams. The regrowth bacteria as occurs
in Fecal coliform. However, if compared to Fecal coliform,
Tiqua [3] has studied that Salmonella sp faster than the Fecal
coliform die and other pathogenic bacteria. Therefore, the
different characteristics of both types of bacteria that cause the
difference in the number two at this composting trial.
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Compost Maturity
The maturity of compost viewed only from a few

parameters, namely the percentage reduction of compost, odor,
color, and texture of the compost. Percentage reduction of
compost on day-15 was 30% (agitation 2 days) and 50%
(agitation 4 days). This is presumably because the feedstock is
only a agitation one time in 4 days, thus allowing longer active
microorganisms and degrade more substrate feedstock. Day-
30, composting has been reduced by 50% (agitation 2 days)
and 55% (agitation 4 days). For measurement in day-45,
feedstock with 2 days of agitation frequency is reduced by
62.5% and feedstock to the frequency of agitation 4 days has
been reduced 61.7% (calculated from the volume reduction of
the initial feedstock). According to Lamey, et al (2000) in [4],
percentage of reduction volume compost is influenced by
process of composting, feedstock, time and season of
composting.

Figure 6 Graphic Reduction of Volume Compost

Odors generated during the composting process
associated with the composting method used and according to
Tchobanoglous [2], the aeration of the compost treatment will
reduce the odor. Perceived odor arises only at the time of
agitation at the beginning of the composting experiment.
Furthermore, the odor was also felt at the time of high compost
temperature (thermophilic phase). Odors appear primarily as
feedstock for compost mixing activity at the center of the
steaming heat of the steam and the smell contained. Color and
texture of the feedstock changed during the composting
process. This change is caused by the process of
decomposition by microorganisms that cause the color of
brown compost which was originally black. On starting to turn
into compost, the compost is black color as the ground. While
the rough texture of the compost that was originally turned into
a smooth and hard and shrink.

IV. CONCLUSION

Based on the results and data analysis, the obtained
conclusions are as follows:

a. Frequency agitation affect the temperature reached
during the composting process. The highest
temperature reached on day-5 composting. Composter

with 4 days of agitation frequency reaches the highest
temperature, which is 66.40C, while the composter
with a frequency of 2 days of agitation the highest
temperature only reached 65.20C. High temperature
can last for 24 days (day-5 to-28).

b. Frequency agitation that produces the movement of
temperature affect the number of Fecal coliform.
Compost with a frequency of 2 and 4 days agitation
produces Fecal coliform bacteria lowest number
reached on day-15, is 23 MPN/g is required in SNI
19-7030-2004 Specification of Organic Waste
Composting of Domestic, ie <1000 MPN/g.

c. Agitation frequency that produces the movement of
temperature affect the number ofh Salmonella sp
parameters. Compost with a frequency of 2 and 4
days of agitation shows the number of Salmonella sp,
is <2 and 2 MPN/4gr MPN/4gr (at day-0). The
amount of day-30 is 2 MPN/4gr (agitation 2 days) and
<2 MPN/4gr (agitation 4 days). This value meets the
number of Salmonella sp. required under SNI 19-
7030-2004 Specification of Organic Waste
Composting of Domestic, is <3 MPN/4 grams.

d. Effective agitation frequency for fecal sludge
composting experiments of sludge drying bed IPLT
Kalimulya Depok is 4 days because during trial
composting can produce the highest temperature and
the amount of Fecal coliform bacteria and Salmonella
sp can meet the quality standards.
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Abstract - Conservation Agriculture (CA) needs good soil
health condition. Research about soil quality assessment
between conventional and conservation agriculture system
was observed from growing vegetables in 6’ x 3’ beds
called oasissofas, at the North Carolina Agricultural and
Technical State University campus in 2013. Oasisssofas is
an urban vegetable areas production by mimicking the
forest under a ‘forest ecosystem’ of: continues mulch;
minimum soil disturbance – no tillage; and rotational
species diversification.  Treatments were i.e. growing
vegetable crop in three seasons under oasissofas with their
residue, application of some cover crops, no tillage, and
tilled systems. Result shown Yield responses of vegetables
from the three treatments varied with season and with
kind of vegetables. An oasissofa system was a better
alternative in producing urban vegetables compared with
conventional tilled systems. Some biological, physical, and
chemical soil health parameters of oasissofa were shown
better than tilled/conventional systems.
Key words: Conservation Agriculture, Soil Health,

Vegetable, Oasissofas

I. INTRODUCTION
Rapid population growth in some countries resulted

in increased demand for agricultural commodities and
horticulture. Meanwhile, global warming lead to unexpected
climate, pests and diseases increases, raises of less fertile land,
decreases of horticultural and vegetables production [1]. This
is further aggravated by farmland conversion to other uses, so
the production has declined sharply [2].

Land cultivation in most of agricultural areas is still
using conventional method and follow "Green Revolution"
paradigm. Currently, land degradation occurs more frequently
due to land preparation and management with very intensive
use of fertilizers and pesticides excessively, arising pests /
diseases and climatic conditions are erratic [3]. Therefore, it is
necessary to cope with problems by creating planting patterns
Conservation Agriculture (CA). CA is the applications of
modern agricultural technology to increase production at the
same time protect the environment and improve land resource
[4].

Land use development for horticultural crops in Asia
grows mostly in this recent decade. Intensive land use for
horticulture mainly vegetables cause environmental damage,
erosion, and excessive use of chemicals/pesticides is harmful

to human life. It’s necessary to prevent further damage,
application CA is one solution that can be carried out and
further developed [5].

In some developed countries and only a few
developing countries have started to adopt conservation
agriculture cultivation in the early 2000s and more focused on
food crops [6]. Majority of horticultural land is just starting to
apply CA in developed countries recently and likely to
increase the number of practitioners effortlessly [7]. The study
aimed to give an overview of production and some soil
parameters characteristics on vegetable crops using
conservation model (CA) and conventional in the gardens
around the yard, case studies State of North Carolina, United
States.

II. METHODS

The study was conducted at the Experimental Garden
North Carolina Agricultural and Technical University (NC A
& T State University) near Sockwell Hall, Bioenvironmental
Engineering. The experiment began in 2011 with drafting an
experimental plot size of 1.5 m x 3.5 m, repeated eight times
and planted with different vegetables crop each season.
However, in the application of treatment in two plots planted
one type of vegetable.

In this paper will be shown some yields data and
characteristics of the soil (soil density and the number of
worms) between treatments. Soil sampling using a sample ring
2 inches in the morning and analyzed in a laboratory soil and
NC A & T state university

Selected horticultural were crop that often grown by
farmers and consumed by people around. A total more than
ten kinds of vegetables have been grown in raised bed plots.
Plant analysis carried out after the second year of planting
season because at this time the treatment has been applied
properly and can be compared with each other. The treatment
tested was planting vegetables with land treatment (LT),
without land treatment (WLT) with crop residues and WLT
with a cover crop. Data were analyzed using SAS statistical
analysis and further compared with LSD.

III. RESULTS AND DISCUSSION

Study was conducted in early 2011 by changing the
land which has been planted with grass to plot trial with the
environment had also different. Making the environment with
high biodiversity represent forest ecosystems is designed
around the site. The choice of plants ranging from woody
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perennial crops, plant trees that can bear fruit with being
consumed yearly, shrubs, vines, vegetable plants and various
grass plants, all of which are united around Sokwel Hall
building of more than half a hectare.

After plotting completed, the first growing season
crops was planted various vegetables like broccoli, lettuce,
cauliflower and cabbage. Harvesting at first vegetable planting
time was done by measuring total crop weigh. Currently the
treatments still cannot be directly applied because of
processing. In the second season, it had planting various
vegetables like eggplant, lettuce, spinach and beans. Similar to
the first growing season, the treatment may be applied yet
because they lack the comparison between treatments such as
the effect of tillage, cover crops and minimum plant waste.
First Vegetable harvesting time and second could be seen in
Graph 1.

Graphic1. Vegetable harvesting time in Winter 2011 and
Spring 2012

For the next season, the application of the treatment has
begun. Planting vegetables at this time included: large
tomatoes, Cerry-tomato, eggplant and okra. This comparison
can be made between types of vegetables grown with tillage
pattern (conventional) and no-tillage patterns by using ground
cover crops. According to[8]  Harrington and Erenstein (2005)
of crops grown using conservation farming practices (CA) in
the early planting will tend to have lower yields than the
conventional pattern. This opinion applies for allegedly on
early planting occurs between ground cover crop competition,
lack of nutrients supply and adjustment of the local climate.
But in this study yields showed no significant difference can
be seen on tomato plants, cerry-tomato and eggplant. While
the okra plants showed significant differences. In general,
application of conservation agriculture by using not
significantly affects crop yields, the data shown in Table 1.

Tabel 1. Production of some vegetables with an application of
cover crop.

Some indicators of soil can be used as a reference to see if
cropping pattern systems will be better than others. Here
shown are two indicators of soil as mechanically and
biologically characterization, namely bulk density and number
of worms in the soil [9]. Data and analyzes indicate that bulk
density for soil treatment, no tillage and no-tillage mixed by
crop residue concurrence with previous seasons showed that
were not significantly different (Graph 2). The crop treatment
in soil mixed by an application of ground cover plants
(conservation) showed different results with the cropping
pattern cultivates land (conventional). The lower the density,
the greater the space between soil particles and is excellent to
be filled with air and water when it rains.  Soil buffer density
directly made better soil characterization and support better
crop growth [10].

The number of worms that exist on the surface soil
indicate soil biological fertility rate, the more the number of
worms, the better the environment surrounding soil and
ground support more optimal growth and development of
vegetable crops [11]. In this study, the largest number of
worms found in no-tillage cropping pattern by applying a
cover crop (PK), while the lowest number is on the cropping
pattern with tilling the soil (conventional).

Graphic 2. Soil density each treatment plots in Winter 2012
planting season

Graphic 3. Number of earthworm each plot in winter 2012
cropping season
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The principles of CA include maintaining permanent
ground cover, implementing vigorous  tillage, care for
environment and living organisms, apply balanced fertilizer
which right in dose, time and place, optimally use of
pesticides, crop rotation and biodiversity [12].  CA pattern
provides immediate benefits and answer global environmental
importance issues including control and mitigation of land
degradation, climate change mitigation, provide good air
quality, biodiversity, and better water quality [13]. Basically
the concept of CA for horticulture has been applied, but was
not fully adopted the principles of CA overall. It needs to
apply agronomy, ecology, economy and social approach to
further implement the concept of cropping patterns as a good
system and a positive impact on the sustainability of life.

IV. CONCLUSION

Conservation Agriculture patterns (CA), generally
does not affect the production of vegetable crops at the
beginning (initiation) transition from conventional to
conservation cropping systems. Characteristics of land
indicator such as soil density (bulk density) and the number of
worms give different results between conventional and
conservation. It shows that planting conservation pattern will
be better and give higher yields if done continuously and
constantly.
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Abstract—Jatropha curcas grows in various places in
Indonesia abundantly. Seed of jatropha curcas can be
processed to be biodiesel because it contains oil substance,
especially triglyceride which is the main components of
biodiesel. The process of making biodiesel from jatropha
curcas will pass ester-transesterification insitu reaction by
using acid and base catalyst. The objectives of this research
are (i) knowing the jathropa seeds powder can be reacted
directly (ester-transesterifikasi insitu)to produced biodiesel.
(ii) determining the influence of temperature and percent
catalyst to the quantity of biodiesel production. (iii)
determining the influence of temperature and percent catalyst
for the quality of biodiesel with density, viscosity and acid
number parameters. In this research, first, seed of jatropha
curcas must be mashed into powder, so it can be reacted
directly. Esterification of the jatropha seeds powder uses
sulfuric acid (H2SO4) catalyst and transesterification uses
sodium hydroxide (NaOH) catalyst. Gravimetric and
volumetric analyse quantitatively analysis are used to analyse
biodiesel produced. Sample on 1 % catalyst and 70oC
temperature is a the best product in quality and sample on 3 %
catalyst and 70oC temperature is a the best product in quantity.

Keywords : Jatropha curcas, biodiesel, ester-
transesterification insitu, H2SO4, NaOH.

I. INTRODUCTION

The scarcity of fuel oil in the world encourage researchers to
seek alternative fuels. Biodiesel is one of the alternative fuels
derived from plant oils, animal fats or waste oil through
transesterification with alcohol (methanolyisis). The process
of production biodiesel is synthesized by esterification of free
fatty acids or triglycerides transesterification of vegetable oils
with methanol has been applied. The biodiesel production’s
catalysts is refers to acid and base catalysts for esterification
and transesterification process. Currently, the improvement of
researchers provide new method for the manufacture of
biodiesel through direct transesterification synthesis of grains.
This is one of new method to save costs and time due to the
pressing and purification of raw material is no needed.

However, direct transesterification method quite rarely applied
to manufacture biodiesel from Jatropha seeds due to the levels
of FFA (free fatty acid) Jatropha seeds are high. The potential
of Jatropha in Indonesia providing direct transesterification
method to the manufacture of biodiesel from Jatropha, by
modifications this synthesis method.

II. METHODOLOGY

Materials
1) Powdered seeds of Jatropha Curcas
2) Methanol
3) Sulfuric acid (H2SO4)
4) Sodium Hydroxide (NaOH)
5) Phenopthalen Indicators
6) Ethanol
7) Aquadest

Equipments
1) Three-neck flask
2) Distillation flask
3) Stirrer
4) Magnetic stirrer
5) Hot plate
6) Condenser
7) Pump
8) Thermometer
9) Measuring cup
10) Beaker gelas
11) Erlenmeyer
12) Funnel
13) Separating Funnel
14) Analytical scales
15) Oven
16) Tissue
17) Drop pipette

Steps of the Research
Pretreatment
Grinding the seeds of Jatropha to get Jatropha seed powder.
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Esterification
The process takes place at 50 °C with stirring for 3 hours
using sulfuric acid (H2SO4) as catalyst.

Transesterification
The process takes place at 50 °C with stirring for 3 hours
using sodium hidroxide (NaOH) catalyst.

Purification
In this phase the sample is filtered and distilled for 8 hours to
separate methanol excess. The sample is settled around 2
hours to get the two layers of liquid and being washed with
hot water at temperature about 50 oC – 70 oC until the
concentration of particullate is low. The sample is boiled to
evaporate wash water at temperature of 110 oC for one hour.

Sample Analysis
The analysis of biodisel including yield percentage, acid
number, density and viscosity.

III. RESULTS AND DISCUSSIONS

Quantity and Quality Analysis of Biodiesel
Tabel 1. Research Parameters

T
% Catalyst 60oC 65oC 70oC

1 % S 1 S 2 S 3
2 % S 4 S 5 S 6
3 % S 7 S 8 S 9

* S = Sample

The Effects of Temperature to Quantity and Quality of
Biodiesel

All density as seen in the picture 1 is approaching the
quality of biodiesel according to SNI-04-7182-2006, ie 40 oC
density from 0.85 to 0.89 g / ml, except for temperatures of 70
°C and 2% catalysts. Generally the density is directly
proportional to the temperature. All viscosity as seen in the
picture 3 is approaching the quality of biodiesel according to
SNI-04-7182-2006, kinematic viscosity at 40 °C, which is 2.3
to 6.0 mm2 / s (cst), except for the temperature of 65 oC and
2% catalyst. All the acid number as seen in the picture 4 is
approaching the quality biodiesel according to SNI 04-7182-
2006, the acid number is a maximum of 0.8 mg-KOH / g.
High acid number indicates that there is still the presence of
free fatty acids in biodiesel, where biodiesel will be corrosive
on the machine when it is used. Therefore, the lower the acid
number, the quality of biodiesel produced is better.

Figure 1. Yield percentage of biodiesel using variation of
catalyst percentage

Figure 2. Density of biodiesel produced with variation of
catalyst percentage

Figure 3. Viscosity of biodiesel produced with catalyst
percentage variation
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Figure 4. Acid naumber of biodiesel produced with catalyst
perentage variation

IV. CONCLUSION

Jatropha curcas can be reacted directly with ester-
transesterification insitu method and this method can be used
as an alternative method to production biodiesel, and the
higher the temperature and the amount of catalyst, will cause a
rise in the percent yield. The higher the temperature and
amount of the catalyst, will cause the rising of density and
viscosity, but the acid number is being decreased.
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Tabel 2.  Analysis Data

Variabel Yield
(%)

ρ
(gr/ml)

η
(cst)

Aa
(mg NaOH/gr)

Sample 1 46,67 0,90884 2,4020 0,0780
Sample 2 45 0,90658 2,7600 0,0340
Sample 3 26,67 0,90906 2,5243 0,0160
Sample 4 45 0,90718 2,7618 0,0560
Sample 5 16,67 0,90972 6,0566 0,0600
Sample 6 35 0,91346 3,6794 0,0520
Sample 7 36,67 0,90954 4,0470 0,0360
Sample 8 18,3 0,90750 2,9753 0,0160
Sample 9 58,3 0,90830 3,6161 0,0300
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Abstract - Global warming has resulted the negative impacts for
environment, and nowadyas, it makes people to think how to
prevent the global warming by the green ways. Green building is
one of the green ways to prevent the global warming, because
applying the green ways since the planning. Basically, green
building concept wants to reduce the energy consumption and
environmntal contamination. Many objects that should be
fulfilled to achieve the green building concept, one of them is
Vertical Greenery System (VGS). VGS is the easiest way to be
applied in the existing building. VGS is the secondary skin that
has functions to protect the room inside from the direct sun
radiation, reduce the noise, adsorb the dust and pollutant, and
decrease the room temperature. Installing the VGS can reduces
the impacts from sun radiation. Heat Radiation can be adsorbed
by the plant on the VGS. Carrier Vertical Greneery and Support
Vertical Greenery are two types of VGS that had been compared
to know the better type for reducing the radiation. VGS can
reduce 1-1.3 oC the ambient and wall temperature. Support VGS
is more useful than Carrier VGS

Keywords—green building; vertical greenery system; radiation;
temperature difference

I. INTRODUCTION

There are many solutions to prevent the global warming,
constructing the green building can be one of them. Green
building is a building that contain of approachment, planning,
construction, operation and management in the building to
minimize energy consumption and all of bad effects that can be
dangerous for human and environment.

Vertical greenery is one of the parts in green architecture.
Green architecture can be defined by 2 designs, i.e : passive
design and active design. Passive design is  a concept of design
that using the sun energy and climate passively. The
application of passive design is crossing the air circulation and
inserting the sunlight indirectly. Active design has already
thought about how to convert the energy of sun to be another
energies (Maria,2010).

There are many types of Vertical Greneery Systems, 2
commonly used are, Green Facade (Support VGS) and Living
Wall (Carrier VGS). They are easier to be applied, and
maintananced without decreasing their functions as a

temperature reductor, where temperature is one of important
things in heat transfer.

II. LITERATURE REVIEW

A. Green Building

Green building is a building that has applied the
environmental pincipal by its design, construction, operation
and maintenance, and the important aspect for handling the
effect of climate change.

The green building concept can be a solution to solve the
issue of global warming and the energy crissis. Global
warming results the uncomfortable situation and condition for
the human being and the environment. Basically, the
implementation of green building has to consider the
environment where the building is constructed. Considering
the environment and surrounding when constructed can
increase the effort of the global warming’s prevention ways.

B. Vertical Greenery System

Vertical Greenery System (VGS) is one of the green
building applications. VGS is referred to comprehensive term
referring to any manner in which plants can be grown on, up,
or against the façade of building or feature walls such as a
plant, as part of a window shade, as a balcony garden, or in a
vertical hydroponic system (Cheng et al, 2010).

The template is used to format your paper and style the text.
All margins, column widths, line spaces, and text fonts are
prescribed; please do not alter them. You may note
peculiarities. For example, the head margin in this template
measures proportionately more than is customary. This
measurement and others are deliberate, using specifications that
anticipate your paper as one part of the entire proceedings, and
not as an independent document. Please do not revise any of the
current designations.

 Carrier VGS

Carrier systems usually consist of pre-vegetated panels
that are fixed vertically to a structural wall. These panels
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can be made of a wide range of materials including
plastic, synthetic fabric, clay or metal and support a great
diversity of plants.

 Support VGS

The support system has two main components, the planter
and the structural support. The planter contains the
growing media, while the structural support guides the
plants upwards. Plants of the support system climbers are
either grown directly from the ground adjacent to the
building façade or grown from soil contained within
modular planters.

TABLE 2.1. Description 2 different vertical greenery
systems (Wong, 2009)

No.
System typology

Description
Plant size

System typology
Description Plant

size

System typology
Description
Plant size

1
Green façade

(Support VGS)

Modular trellis
Climber plants in
planters forming

green screens
across meshpanels

on the wall.

Climber plants

(Vernonia
eliptica)

2

Living wall –
Framed mini

planters,
horizontal

interface, soil
substrate

(Carrier VGS)

Individual mini
planters placed and

secured onto
stainless steel

frame.

Small

(Acalypha
australis)

Fig. 2.1. The difference between "support" and "carrier" in the vertical
greenery system (Source: Chiang K and Tan A, 2009)

C. Plants

 Lee Kwan Yew (Vernonia elliptica)

It is a creeper which finds it difficult to climb without
support. This plant is so popular to be used as the vertical
garden’s plant. Soil and another media can be substrate
media for this plant. Lee kwan yew is the authentic plant
from Hawaii. Support VGS uses this plant, because Lee
Kwan Yew is easy to be maintanance, can grow up more
than 1 meter and has many branches on one plant.

Fig. 2. 2. Vernonia elliptica

 Acalypha australis
Acalypha australis is a herbaceous annual plant, growing

20–50 centimetres (8–20 in) tall. Its leaves are oblong to
lanceolate, 3–9 cm (1.2–3.5 in) long, 1–5 cm (0.4–2.0 in)
wide and borne on petioles 2–6 cm (0.8–2.4 in) long. The
flowers are born in auxillary (sometimes terminal) panicles,
forming inflorescences 15–50 mm (0.6–2.0 in) long. There
are 1–3 female flowers and 5–7 male flowers per bract. The
female flowers have three sepals, whereas the male flowers
have four

Fig. 2. 3. Acalypha australis

D. Heat Transfer Radiation
Heat transfer describes the exchange of thermal energy,

between physical systems depending on the temperature and
pressure, by dissipating heat. The fundamental modes of heat
transfer are conduction or diffusion, convection and radiation.

The exchange of kinetic energy of particles through the
boundary between two systems which are at different
temperatures from each other or from their surroundings. Heat
transfer always occurs from a region of high temperature to
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another region of lower temperature. Heat transfer changes the
internal energy of both systems involved according to the First
Law of Thermodynamics (Nave,2014).

Thermal radiation is energy transfer by the emission of
electromagnetic waves which carry energy away from the
emitting object. For ordinary temperatures (less than red hot),
the radiation is in the infrared region of the electromagnetic
spectrum. The relationship governing the net radiation from
hot objects is called the Stefan-Boltzmann law:

q = e σ A T4 (1)

Where :

q = heat transfer per unit time (W)

σ = 5.6703 10-8 (W/m2.K4)

T = absolute temperature Kelvin (K)

A = area of the emitting body (m2)

e  = emissivity (0-1)

For objects other than ideal blackbodies ('gray bodies')
the Stefan-Boltzmann Law can be expressed as

q = ε σ T4 A (2)

where, ε = emissivity of the object (one for a black body)

For the gray body the incident radiation (also called
irradiation) is partly reflected, absorbed or transmitted.

Fig. 2. 4. Scheme Heat Radiation on Gray Body

The emissivity coefficient is in the range 0 < ε < 1,
depending on the type of material and the temperature of the
surface. The emissivity of some common materials

 Oxidized Iron at 390 oF (199 oC) > ε = 0.64

 Polished Copper at 100 oF (38 oC) > ε = 0.03

 Etc

III. METHODOLOGY

The techniques for collecting data and  information are
measurement, observation, court study, documentation and
direct field observation. After that, the study will be continued
to apply the study’s objects.

A. Experimental Variables

In this study, there are variables that must be considered to
result the temperature on each vertical greenery systems, all of
those variables will be compared before and after Vertical
Greenery System Installation.

 Wall temperature

 Room temperature

 Ambient temperature

 Substrate temperature

B. Steps of Research

After collecting the datas and  informations, the study will
be continued to analyzing the datas. Analyzing the data is
important to indentify the installation, varieties of plant (vine),
resulted effect, and factors that can influence the vertical
greenery system’s abilty to be more optimally.

Fig. 3. 1. Block Diagram of Research

B. Measurement Layout

This layout below will guide the research to its way.
Measurement is the important thing for this research because
the research is aimed to compare the best vertical greenery
system among 2 type (Carrier and Support VGS).

Measuring the ambient and wall temperature, before the
vertical greenery systems installation.

Fig.3. 2. Measurement layout before VGS installation
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Measuring the ambient and wall temperature, after the
vertical greenery systems installation.

Fig.3. 3. Measurement layout after VGS installation

This stage will show us, how much temperature can be
decreased by VGS installation. It means, the room temperature
can be lower than before the VGS installation. The variables
must be measured every hour (09:00 AM until 06:00 PM),
because the building will be used in the work hours.

C. Instrumentations and Methods

Krisbow series thermocouple data loggers with an accuracy
of + 1.5 0C are used for the measuremet of surface temperature
of the 3 walls, including the control wall. Before it, the first
thing, measuring the control and room temperature before the
VGS installation is important to know how much ambient
temperature can be decreased by the wall (Temperature Wall
out – Temperature Wall in).

Fig.3. 4. Method of temperature measurement before VGS Installation

D. Research Object

This research will be taken in the one room of Mining
Engineering Major Building, Sriwijaya University, Palembang,
South Sumatera. Many aspects that make the researcher
choosing and taking this place :

 There are no plants surround the building in the radius
30 x 30 meter.

 Brand new building, there are no activities and goods
inside, and it will be easy to observate. Observating can
results the suggestions to organize the activities and
goods inside.

 This room exposed to direct sunlight

Fig.3. 5. VGS Installation Position

IV. RESULTS AND DISCUSSION

The research object is one room in the Mining Engineering
of Sriwijaya University Major Building, Palembang, South
Sumatera.

A. Condition Before VGS Installation

The evaluation before the VGS Installation is needed to
observate the average, lowest and highest temperature in the
area surround the research object.

TABLE 4.1. Summary of Ambient Temperature Before VGS
Installation

Time
Average Ambient Temperature (oC)

Jan Feb Mar Apr May Mean

9:00 27 28 29.6 27.4 29.2 28.2

10:00 29.4 29.2 30.5 30.3 30.2 29.9

11:00 30.3 30.4 31.2 30.8 31 30.7

12:00 31.5 31.5 31.4 32.2 31.5 31.6

13:00 32.8 31.9 32.6 33.2 33.4 32.7

14:00 32.9 32.3 32.8 32.4 33 32.8

15:00 33 32.7 33 32.4 33 32.9

16:00 33.2 32.1 30 32.2 32.7 32.0

17:00 31.8 30.8 28.6 30.2 31.1 30.5

18:00 30.3 29.3 27.2 30.5 30.4 29.5
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TABLE 4.2. Summary of Wall Temperature Before VGS
Installation

B. Condition After VGS Installation

The wall inside the building (room) is really considered, to
know how much degree the temperature can be reduced by the
brick. Herebey the data (graphic) of the wall temperature
(inside) between Support VGS and Carrier VGS versus
average ambient temperature, during observations before the
VGS Installation.

TABLE. 4. 3. Summary of Ambient Temperature After
VGS Installation

Time

Temperature

(oC) Time

Temperature

(oC)

June June

9:00 28.1 14:00 33.5

10:00 30.2 15:00 33.1

11:00 31.2 16:00 33

12:00 31.6 17:00 32.1

13:00 32.3 18:00 31.5

TABLE. 4. 4. Summary of Wall Temperature After VGS
Installation

Time

Wall Temperature (oC)

Support VGS Carrier VGS

9:00 27.7 27.8

10:00 29.0 29.1

11:00 30.5 30.7

12:00 30.9 31.3

13:00 31.4 31.5

14:00 32.0 32.3

15:00 31.5 31.9

16:00 30.8 31.4

17:00 30.4 30.6

18:00 30.1 30.3

C.Condition Comparison Before Versus After VGS Installation

The benefits of Vertical Greenery can be concluded after this
research. Teoritically,  Vertical Greenery can reduce the
ambient (1 meter surround the VGS), wall and room
temperatures.

TABLE 4.5. Summary of Average Wall Temperature, Before
and After VGS Installation

VGS
Average Wall Temperature (oC)

Before After

Support VGS 31.7 30.4

Carrier VGS 31.7 30.7

D. Radiation Heat Transfer

During the day, wall was radiated by the electromagnetic
wave from sun. So, the radiation heat transfer has happened in
this research.

Stefan-Boltzmann Law of Radiation :

H= e. σ. A. (T4- T4
c) (3)

Where :

H : Radiation Energy per second

e : Emissivity (0-1)
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σ : Stefan-Boltzmann constant (5.67 x 10-8 J/s.m2.K4)

A : Surface Area (m2)

T : Hotter Temperature (K)

Tc : Cooler Temperature (K)

TABLE. 4.6. Average Ambient and Wall Temperature after
VGS Installation

TABLE 4.9. Heat absorbed and released by the two differents VGS

V. RESULTS AND DISCUSSION

1. Fullfiling one of criterias as the green building by
installing the Vertical Greenery System will be

effected, because Vertical Greenery System can
reduce 1-1.3 oC the ambient and wall temperature.

2. Vertical Greenery System is useful system to be
installed in the building wall. It can reduce the room
temperature, so it can save the environment by
eliminating the Air Conditioner consumption. Air
conditioner has the bad effect for the surrounding,
because it releases the hotter air than ambient air.

3. Support VGS is more useful than Carrier VGS,
because of 3 factors. First, Support VGS can reduce
the temperature more than Carrier VGS. Second,
plant as the temperature reducing media on Support
VGS, can grow faster and longer than Carrier VGS.
Third, spending less cost than Carrier VGS, because
amount of plants on Support VGS is less than plants
on Carrier VGS. Third, Support VGS reflected less
heat to surrounding.
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Abstract— The performance of Ni-Al/Si catalyst
synthesized from nickel, aluminum and silica were
investigated in the degradation of polypropylene under
temperature 400 oC. The characteristic of synthesized
materials analyzed using scanning electron microscopy
(SEM). SEM images showed that the synthesized catalysts
formed cylindrical particle, with agglomeration . The use
of Ni-Al/Si catalyst in the degradation process increase the
composition of  cyclic and aromatic in the liquid fuel. The
presence of synthesized catalyst in the degradation process
mainly generated lighter hydrocarbon with carbon
number C6-C15 hydrocarbon.

Keywords— Polypropylene; Catalyst; Degradation, Liquid
Fuel.

I. INTRODUCTION

The increase in use of plastic products caused by sudden
growth in living standards has a remarkable impact on the
environment. Plastics have now become indispensable
materials, and the demand continually increases due to their
attractive applications in household and industries. Mostly,
thermoplastics polymers have a high proportion of waste, and
this amount continuously increases. Hence, plastics waste
poses a very serious environmental challenge because of their
huge quantity and disposal problem as thermoplastics do not
decompose for a very long time [1].

Polypropylene, one of the main components of plastic
wastes is widely used as industrial and household
thermoplastics. Due to low life and non bio-degradability of
the polypropylene product, large amount of such wastes come
to the final waste stream along with other plastics and
biodegradable wastes. Among several proposed methods for
recycling of waste plastics, energy or chemical recovery is a
more attractive one. One approach to chemical recovery is to
employ pyrolysis to produce gasoline-like materials. In this
method, waste plastic feedstocks are thermally degraded into
low molecular weight hydrocarbons in a temperature range of
500–850ºC. However, this degradation needs great quantity of
energy due to its endothermicity. Alternatively, some solid

catalysts have been proposed to decrease degradation
temperature and reduce this energy requirement. On the other
hand, solid catalyst used in thermal degradation process
increases the yield of liquid products and improves the oil
quality [2].

The most commonly used catalysts in the catalytic thermal
degradation of polymers are zeolites (HZSM-5, HY, HUSY,
etc.) [3], amorphous SiO2–Al2O3 [4], and activated carbon [5].
Zeolites show excellent properties as catalysts for the catalytic
thermal degradation of polymers due to their strong acidity for
carbon–carbon bond scission. However, the pore size of these
catalysts is limited to maximum value of about 1.0 nm which
hinders the access of bulky molecules to the acid sites located
inside the channels [6].  Additionally, coking causes pore
occlusion and hence catalyst deactivation. Therefore, catalysts
with larger pore diameters (between 2 and 50 nm) have been
developed. The discovery of these mesoporous materials in
1992 and 1998 (MCM-41 and SBA-15) has opened the way to
new zeo-type molecular sieves with ordered mesoporous
channel systems. These materials possess highly regular arrays
of uniform pore channels ranging from 1.5 nm to 10 nm in
size and large surface area [7-8].

The usage of these mesoporous materials as catalysts in
purely siliceous form is restricted due to their relative low
acidity, in comparison with those of microporous zeolites such
as HZSM-5, US-Y [9]. In order to improve the catalytic
performance of these materials, incorporation of aluminum
and other metal ions (Fe+3, Pd+4, V+5, etc.) into the
framework of these materials is needed [10-11]. Incorporation
of aluminum ions into such mesoporous materials creates
Bronsted acid sites, solving the problem of the low acidity of
silicate structured mesoporous materials [6]. The most
commonly used aluminum sources are sodium aluminate,
aluminum sulfate, aluminum nitrate, aluminum isopropoxide
and aluminum hydroxide [12].

From previous research, slightly percentage of aromatic
hydrocarbon in the liquid fuel from polypropylene degradation
were found. On the contrary,  the high quality liquid fuels
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have high percentage of aromatic hydrocarbons. In the other
hand, Much less is known about the catalytic activaty at
combination of Nickel in aluminosilica as catalyst in the
polypropylene degradation. So, it blows up the problem to
improve the percentage of aromatic hydrocarbons by
combination of nickel, alumina and silica as catalyst.

II. EXPERIMENT

A. Catalyst Preparation
Ni-Al/Si catalysts were prepared by impregnation method.

The procedure used in this method was a modified version of
the procedure described in literature [11]. In this step, Silica
dioxide was used as a supporting material, nickel oxide as a
main catalyst and alumina dioxide as a co-catalyst.

The steps of preparation catalyst are divided into several
steps, The First Dissolving nickel and aluminum sulphate in
deionized water with agitation at the temperature range 60 -
100 oC. The nickel metal solution and aluminum salt solution
were mixed with stirring at the temperature range 60 - 100 oC.
A second solution was prepared by dissolving silica in alkali
solution with agitation at the temperature range 60 - 100 oC.
The heated metal salt solution was then gradually added to the
second solution with stirring at the temperature range 60 -100
oC. While rapidly stirring, alkali solution as precipitating agent
was added as fast as foaming would allow. This mixture was
stirred at the temperature of  60 - 100 oC.

The mixture was then filtered and washed, four times with
boiling water, to remove alkali and other impurities. The
catalyst was then dried for 12 hours and calcined for 4 hours.
The finished catalyst can then be crushed to form powder
before charged directly into a reaction vessel.

B. Catalyst Characterization

The synthesized catalysts were characterized using
scanning electron microscopy (SEM). Scanning electron
microscopy (SEM) experiments were performed using phenom
pro-x scanning electron microscopy in the Politeknik Sriwijaya
to determine the morphology of the synthesized catalyst.The
bombardment of a sample with electrons generated X rays
characteristic of the elements presented.The presented SEM
pictures illustrated a wide application of this microscopic
method in the field of heterogeneous catalysis.

B. Catalyst Performance
The objective of this experiment is to achieve high quality

liquid in the liquid fuel product . In order to reach that goal,

the use of catalyst in degradation of polypropylene was
developed. Polypropylene used are polytam polypropylene
(PP) and polypropylene waste. Polytam PP was obtained from
PT. Pertamina RU- III.

Polypropylene degradation experiments were performed
under chemical engineering of Sriwijaya University laboratory
in batch process at different reaction temperatures.
Polypropylene were heated and melted at the temperature of
400 oC inside a raw material tank then fed into a fixed bed
reactor through gas storage tank. The degradation experiment
conducted three times, sample 1  polytam polypropylene at
400 oC without presence of catalyst, sample 2 using polytam
polypropylene at 400 oC with Ni-Al/Si catalyst and sample 3
using polypropylene from plastic waste using Ni-Al/Si
catalyst. The condensed liquid products (oils) were collected
in a receiver then the liquid products were analyzed by gas
chromatograph mass spectrometry (GCMS).

III. RESULT AND DISCUSSION

This chapter presents the results of the research along with
a discussion of the research results. The first discussion is
about characterization of catalyst, then then it discusses about
the analysis of liquid product.The catalyst from the calcination
would be tested with Scanning Electron Microscopy (SEM).
The Liquid product analysis conducted qualitatively using gas
chromatography mass spectrometry (GCMS).

A. Characterization of Catalyst
The synthesized catalyst were characterized using scanning

electron microscopy (SEM).

Figure 1. SEM images of the synthesized catalyst.

SEM images (Fig. 3.1) showes that resulting catalyst from
combination of Nickel, Alumina and Silica formed cylindrical
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particle, with agglomeration. The pore diameters of
synthesized catalyst were 642 nm, 335 nm, 412 nm and 550 nm
with average pore diameter was 485 nm. Degradation of
polypropylene into liquid fuel produced more cyclic and
aromatic compound in the presence of catalyst.

In catalytic degradation of polypropylene, larger pore size
of catalyst was needed. It is prevent the access of bulky
molecules hinders to the acid sites located inside the pore
catalyst.  Additionally, coking caused pore occlusion and hence
catalyst deactivation. From SEM analysis the pore size of Ni-
Al/Si catalyst was macroporous.

B. Liquid Product Analysis
From the experiment, liquid product were analyzed

qualitatively by gas chromatograph mass spectrometry
(GCMS). The analysis was conducted by GC (Hewlett
Packard 5890) – MSD (Hewlett Packard 5972 series) in
Forensik Laboratory POLRI Palembang Branch.

Table 1. Percentage of PONA Classification in liquid fuel

PONA
CLASSIFICATION

Sample 1 Sample 2 Sample 3

Paraffins (%) 26.52 4.79 14.60

Olefins (%) 36.46 30.47 3.62

Naphthenes (%) 29.03 33.46 10.09

Aromatics (%) 7.99 29.64 71.66

Table 3.1 shows the percentage of  PONA classification
from the experiment. The hydrocarbon was classified into
four general types such as paraffins, olefins, naphthenes and
aromatics. The paraffins have the lowest octane number as
liquid fuel. The n-paraffin has lower octane number than
branched paraffins.

Based on Figure 3.2, from the same source of
polypropylene, percentage area of  Naphthenes in the liquid
fuel increased with the decreasing of Olefins in the catalytic
condition. From this result, area percentage of paraffin
decrease with the addition of Ni-Al/Si catalyst. On the other
hand, percentage of aromatics increase with such condition.
Aromatics have higher research octane number than the other
types of hydrocarbon.

The liquid product distribution over Ni-Al/Si catalyst
mainly generated C6-C15 hydrocarbons. Result of liquid fuel
further analyzed by PONA analysis on catalytic condition

showed that the percentage of aromatic reached almost 30%
with using polytam polypropylene and increased to 70% with
subtitution of the raw material.

Figure 2. PONA Classification at polypropylene degradation
with and without catalyst

IV. CONCLUSION
Both thermal and catalytic degradation of polypropylene

using Ni-Al/Si were compared in a fixed batch reactor at
temperature 400ºC. The presence of Ni-Al/Si catalyst in the
degradation process mainly generated lighter hydrocarbon
with carbon number C6-C15 hydrocarbon. Based on PONA
classification, the large component obtained from the liquid
fuel product (with presence of Ni-Al/Si catalyst) was and
aromatic. This is in accordance with the characteristic of the
petroleum oil generally. The SEM image of Ni-Al/Si catalyst
showed large pores of the catalyst with agglomeration.
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Abstract—Wireless Sensor Networks was applied in  many
application to capture physical data. We developed a architecture
to communicate observer and environmental condition. That
architecture adopt XMPP protocol as a media to carry data from
gateway to observer. XMPP server will be center of
communication. Observer and gateway account will register in
that server. To apply it, gateway must have capabilities to
manage connection with XMPP server and wireless sensor
network. We purposed 4 basic component that involve in
gateway, such as xmpp listener, xmpp packet generator, sensor
data receiver, interface and observer manager.
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I. INTRODUCTION

Monitoring the conditional Environmental is one of critical
aspect. In healthcare, science, military and daily life involved
monitoring the condition to be part of activity. Physical data
from environmental will be base of decision making to take a
action. Moreover, behavior of Environmental is primary object
to support the decision.

A wireless sensor network (WSN) is a wireless network
consisting of spatially distributed autonomous devices using
sensors to monitor physical or environmental conditions. The
more modern networks are bi-directional, also enabling
control of sensor activity. The development of wireless sensor
networks was motivated by military applications such as
battlefield surveillance; today such networks are used in many
industrial and consumer applications, such as industrial
process monitoring and control and machine health
monitoring.

The Internet Protocol (IP) is the principal communications
protocol in the Internet protocol suit for relaying datagrams
across network boundaries. Each packet that travels through
the Internet is treated as an independent unit of data without
any relation to any other unit of data. The Internet Protocol is
responsible for addressing hosts and for routing datagrams
(packets) from a source host to a destination host across one or
more IP networks.

The Extensible Messaging and Presence Protocol (XMPP)
is an application profile of the Extensible Markup Language

(XML) that enables the near-real-time exchange of structured
yet extensible data between any two or more network
entities.The core specifications for XMPP are developed at the
Internet Engineering Task Force (IETF). Unlike most instant
messaging protocol, XMPP is defined in an open standart and
uses an open system approach of development and application,
by which anyone may implement an XMPP service and
interoperate with other organizations implementation.

II. RELATED WORK

Distributed multi-agent architecture for real-time wireless
control networks of multiple plants has purposed by Gonzales
et.al. They describes an interesting model architecture based
on tree topology, as well as its analysis through an associated
validation method for control networks designed for low rate
wireless sensor and actuator networks (WSAN), consisting of
multiple control loops closed over a wireless communication
networks, taking advantage of the flexible communications
features of IEEE 802.15.4 protocol. [1]

Lu et al. have reviewed a series of recent advances in real-
time WSANs for industrial control systems: 1) real-time
scheduling algorithms and analyses for WSANs; 2)
implementation and experimentation of industrial WSAN
protocols; 3) cyber-physical code sign of wireless control
systems that integrate wireless and control designs; and 4) a
wireless cyber-physical simulator for code sign and evaluation
of wireless control systems. This article concludes by
highlighting research directions in industrial cyber-physical
systems.[2]

Architecture model of real-time monitoring service based
on WSN was purposed by Kim et al. They present the real-
time monitoring architecture composed of the sensor
networks, local server, monitoring service platform, and
application server. The architecture use MySQL database and
JDBC (Java DataBase Connectivity).[3]

The Design and Implementation of a Wireless Healthcare
Application for WSN-enabled IMS Environments was
discussed by Barachi and Omar. They combined the
capabilities of WSNs and the IMS opens the door to a wide
range of personalized and adaptive value added services for



178

The 1’st International Conference on Green Development – University of Jambi - 2016

3G users. The application’s detailed scenario and IMS
deployment architecture are presented and a prototype is built
and tested using Ericsson’s IMS simulated environment.[4]

Pascale et al. purposed wireless sensor networks for traffic
management and road safety. Their study illustrates the basics
of WSN-based traffic monitoring and summarises the possible
benefits in Intelligent Transport Systems (ITS) applications for
the improvement of quality and safety of mobility. Compared
with conventional infrastructure-based monitoring systems,
this technology facilitates a denser deployment of sensors
along the road, resulting in a higher spatial resolution of traffic
parameter sampling.[5]

Design of a WSN Platform for long-term environmental
monitoring for IoT applications was purposed by Lazarescu.
That proposal presents the functional design and
implementation of a complete WSN platform that can be used
for a range of long-term environmental monitoring IoT
applications. The application requirements for low cost, high
number of sensors, fast deployment, long life-time, low
maintenance, and high quality of service are considered in the
specification and design of the platform and of all its
components.[6]

In this article we purposed a architecture that adopting
xmpp protocol. We defined each part of component that will
be implemented to communicate between observer and
environmental condition. We designed a gateway that
connecting wireless sensor network with Internet network.

III. DISCUSSION

Base on xmpp network protocol, this architecture use
xmpp server as a central communication between observer and
gateway. Each of observer will be give an xmpp id and so
gateway. Figure 1 show purposed architecture. Sensor data
will be pass to observer in realtime via gateway that connected
to xmpp server. We can add observer with adding an account
in xmpp server and registering in that account in gateway.

Fig. 1. XMPP and Wireless Sensor Architecture

There are many xmpp server that we can use. Dominantly
xmpp server provided with opensource license. We can
customize source that xmpp server to be that we need and
adobe to be part of system base on this architecture. Term of
xmpp, every server can communicate with each others. It will
give an advantage to improve scalability of system. Beside it
can communicate with each other, xmpp server is also can be

communicated with other server like SIP server and HTTP
server with much effort. Tabel 1 show some of XMPP server
that available.

TABLE I. SOME OF XMPP SERVER

Name Platform

Apache Vysper Windows / Linux

ejjaberd Linux / Mac OS X /Solaris /
Windows

Openfire Linux / Mac OS X /Solaris /
Windows

Oracle Communication IM
Server

Linux / Solaris / Windows

CommuniGate Pro Linux / Mac OS X /
Windows

(source:http://xmpp.org/software/servers.html)

To connect with xmpp server a gateway need to have a
software that have capability to receive, to send, and to listen
xmpp packet.  Figure 2 show component diagram that we
purposed. To develop xmpp client we can use some xmpp
library that provided by some publisher. Table 2 show some
library that available. Code libraries are available for many
different programming languages, thus enabling developers to
build a wide variety of xmpp.

Fig. 2. Gateway Component

There are 4 basic component that involve in gateway in
software perspective, such as xmpp listener, xmpp packet
generator, sensor data receiver, interface and observer
manager. Xmpp listener and xmpp packet generator will be
provided by xmpp libraries for easier development. Sensor
data receiver is a part of application that have responsibility to
collect data form sensors and manage a connection with
wireless sensor network. Interface and observer manager is a
media that used by user to manage xmpp account in gateway.
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TABLE II. SOME OF XMPP LIBRARY

Name Languages

Smack Java

Coversant SoapBox SDK
Studio

C# / .net / Mono / C++

Jabber.py Python

Jquerry-XMPP-plugin JavaScript

Jaxmpp2 Java / Android / Google Web
Toolkit

(source: http://xmpp.org/software/libraries.html)

Wireless sensor networks will deploy in a area that we
want to watch that condition. Every sensor will connect with
each other and send the data to gateway. Gateway must have a
communication device to communicate with sensor networks
to receive data. Sensor will catch the environment condition
data and interact with other sensor to pass data to gateway.

To develop wireless sensor network, we need four main
component, that is microcontroller, sensor, networks device,
and power. For microcontroller we can use opensource
hardware like arduino. Sensor that we use is depend of
parameter of condition that we want to capture. Networks
device is used to communicate between sensor, and we can
use bluetooth, wifi, or zigbee. For power resource we can use
battery or adapter.

There are some characteristics that device can be as
gateway. Gateway must have great computing capability,
could connect to with IP, and communication device that
suitable with communication media of sensor. We recommend
rasberry pi to be a gateway because all of characteristics can
be met by rasberry pi. Rasberry pi have GPIO pin that be a
benefit if we want customize communication device with
wireless sensor.

The advantage of xmpp that we are adopted to be a
communication architecture are that xmpp is open protocol so
we can  modify the packet of xmpp to carrier sensor data.
Developing xmpp server and client to carry will be easier
because there are much open source libraries for that. And we
could expanded observer with other protocol that use different
server like HTTP server and SIP server that existing last
before.

This article just purposed architecture, and We have not
test the efficiency and capability of xmpp. We choose xmpp
for this article because xmpp is common protocol for realtime
communication. There much big application that have much
user that have used xmpp as base of communication protocol
like whatApps and Gtalk. For next research we will do a
testbed for kind of server and libraries for client, and
recommend what server and client that compatible for
connected environment with observer.

IV. CONCLUSION

Implementing of XMPP to be a core protocol to connect
observer with environmental condition will be available with
utilizing wireless sensor networks to capture physical data. To
apply it, we must develop a gateway that have capabilities
manage connection with XMPP server and wireless sensor
network. This article just purposed a architecture and that need
to implement to know advantage and disadvantage xmpp
protocol to be a communication media between observer and
wireless sensor network.
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Abstract—Pyrolysis is one method to solve problem of plastic
waste management to convert plastic waste into liquid fuel to
reduce plastic waste. The purpose of this study is to produce
liquid fuel from polypropylene plastic waste and also improving
of the quality of the liquid fuel through the adsorption process
and also characterization of bentonite and activated carbon as
the adsorbent. The pyrolysis have done at 200-270oC for 4-9
hours. The mixture of bentonite and activated carbon are used
and activated with KOH and H3PO4. The ratio of the mixture
bentonite and activated carbon were 40%:60%, 55%:45% and
85%:15% for KOH as activator and 25%:75% and 75%:25%
for H3PO4. The pyrolysis results of 5 kg clear PP produced 310
mL of liquid fuel, while 6 kg color PP produce 320 ml of liquid
fuel. The GC-MS analysis result that the carbon chain of the
liquid fuel is in the range of C8-C12. The caloric value is 45,032
J/kg for liquid fuel from clear PP and 45,542 KJ/Kg for color PP.
The adsorption results showed that an increase in liquid fuel
calorific value. The highest increase was 4.45% i.e. liquid fuel
from clear PP with variation of bentonite and activated carbon
was 85%:15% activated with KOH. While the value of sulfur
content is reduced, the highest reduction was 32.5% which is
liquid fuel from clear PP with variation of bentonite and
activated carbon was 70%:30% activated with H3PO4. The
characterization of bentonite using XRD and SEM show that the
compound is calcite (CaCO3) and some element such as carbon,
calcium, rubidium, Iridium, thallium, and arsenic and the
structure of activated carbon from palm shell is amorphous
compounds SiO2.

Keywords— polypropylene, pyrolisis, bentonite, activated
carbon, adsorption

I. INTRODUCTION

The increased production of waste is a problem that
emerged as a result of population increase. According to the
Ministry of Environment [1], an increase in a pile of waste in
Indonesia has reached 175,000 tons/day, which 15% of the
waste is plastic waste or reach 26,500 tons/day. Mayor of
Jambi on the activities of the National Workshop on
Sustainable Solid Waste Management in Secondary Cities and
Small Towns [2] reported that the production of waste the city
of Jambi reached 1532.34 m3/day, 61.67% are collected and
transferred to the landfill by 66 percentage organic waste

components, 9% and 33.1% inorganic. This condition is
expected to continue to rise. The challenge of processing the
waste, especially plastic waste is landfill is no longer able to
accommodate the waste produced by residents of the city of
Jambi, while the availability of land that could be used as
landfill is decreased. In addition, the plastic waste that are non-
biodegradable. One method that can be used to reduce the
amount of plastic waste is to convert plastic waste into liquid
fuel through plastic cracking reactions, either thermal cracking
(pyrolysis) or catalytic cracking [3, 4]. This method not only
offers a pile of plastic waste problem solving, but it can also be
an alternative energy to reduce dependence on fossil-based
fuels. A study in 2012 reported that High Density Polyethylene
(HDPE), Polypropylene (PP), and Polystyrene (PS) into fuel
using a process of thermal cracking at temperature of 5500C
and 7000C. The GC/MS analysis result show that the oil
dominated by atomic range between C6 and C12 which is
similar to gasoline [5]. Other study reported that pyrolysis of
plastic waste has done at 2750C with non-catalytic process, the
average yield of pyrolytic oil was 48.6% [6].

Pyrolysis oil is generally still contains many impurities and
it should be improve of the quality of the oil, either by
adsorption processes. Bentonite is a type of clay that is widely
available in nature and are known to have the capability of
bleaching and can be widely used in the oil refining process to
absorb impurities contained in crude oil. Although bentonite is
very useful for adsorption, but the bentonite has a limited
adsorption capacity [7]. Other compounds that can be used for
oil adsorption is activated carbon. Activated carbon is an
amorphous carbon compounds, which can be produced from
materials containing carbon or charcoal that is treated in a
special way to get a larger surface. The mixing of bentonite and
activated carbon adsorbent is expected to produce better than
the beginning of both materials properties and improve the
quality of plastic oil which will be applied as fuel.

II. MATERIALS AND METHODS

A. Materials
The materials used were are local bentonite from Jambi

Province, Indonesia, carbon from palm kernel shell (PKS-
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carbon), polypropylene plastic waste in the form of used
mineral water packaging, KOH, H3PO4, and gasoline.

B. Methods
The research is consisted of three phases which are

pyrolysis of polypropylene plastic waste, the preparation of
adsorbent, and adsorption of pyrolysis product.

 Pyrolysis of Polypropylene Plastic Waste

The pyrolysis process was done according to the procedures
of Zainuri with some modifications [8]. The polypropylene
plastic waste was washed, dried, cut into small pieces, put in
the pyrolysis reactor. The pyrolysis process was conducted at
2700C. The pyrolysis product was analyzed using Gas
Chromatography.

 Preparation of Adsorbent

The adsorbent is the mixed of bentonite and activated
carbon from palm kernel shell. The bentonite and carbon were
dried in the sun, crushed and pulverized using a grinder, and
sieved using a 100 mesh sieve. The results were washed using
distilled water and oven at 1100C for 24 hours [9].

The PKS-carbon was activated using KOH and H3PO4 as
activator with ratio 2:1. It was dehydrated in a tube furnace, at
4500C for 2 hours, then washed with distilled water to pH of 6-
7, and dried at 1100C for 2 hours [10]. The activated carbon (5
g) was characterized using XRD and SEM to analyze the
structure and the morphology. The equal characterization was
done for bentonite.

The bentonite and activated carbon were mixed with
variation in the composition of bentonite and activated carbon
was 85%:15%, 60%: 40% and 45%: 55% for activated carbon
with H3PO4 as activator and 70%:30% and 25%:75% with
KOH as activator.

 Adsorption of Pyrolysis Product

The pyrolysis product (20 ml) was adsorbed with 10 g of
adsorbent in various compositions. It was stirred and heated at
300C for 2 hours. The oil was filtered using filter paper and
stored for analysis. The analysis was done using Gas
Chromatography, Calorimeter Bomb, and Sulphur Analyzer.

III. RESULT AND DISCUSSION

A. Chemical Composition of Pyrolysis Oil
The pyrolysis oil obtained was 310 ml for 5 kg clear PP and

320 ml 6 kg color PP. GC/MS analysis chromatogram and
compounds table were showed on Fig. 1 and table 1. Clear
polypropylene plastic oil had 120 peaks (Fig. 1a). The two
highest peaks were the 14th peak with 5.41% area (C8-C10),
and the 36th peak with 7.03% are (C9-C12). While the color
polypropylene plastic oil had 100 peaks (Fig. 1b), the highest
peaks were the 16th peaks (14.93%) with a range of C8-C10,
the 34th peak (5.43%) with C12-C20 range, the 52nd peak
(9.80%) with C11-C20 range, the 53rd peak (5.50%) with C11-
C20 chain, and 54th peak (8.08%) with C11-C20 chain.

Fig. 1. GC/MS Chromatogram of Polypropylene Plastic Waste

The clear and color PP plastic oil had a range of C8-C12
and C9-C12, respectively, this results indicates the basic
structure of the gasoline. It was in accordance with the other
study that report the major product of plastic pyrolysis was C5-
C9 which is a basic component of gasoline [11].

 Carbon from Palm Kernel Shell (PKS-Carbon)

The PKS-carbon was activated with KOH and H3PO4 as
activator. The activation with KOH results white powder on the
surface of the carbon. It was probably carbonate compounds
which is product from reaction between carbon and KOH [12].
In the activation process, the carbon reacted with KOH and
produce carbon dioxide which diffuses on the surface of the
carbon. Amorphous carbon that covered the pores react to the
initial oxidation stage thus open the carbon pores. When carbon
and activators simultaneously heated at a high temperature,
KOH reacts with carbon to produce K2CO3. K2CO3 generated
further reduced by potassium atoms to form carbon and CO gas
which is then intercalated into the carbon layer produce a
surface pore size according atomic radius K, so that the surface
area of the carbon increased. Furthermore, the reaction will
continue to erode the wall carbon to form the new pores so it
will enlarge the surface area of the carbon [13]. C/MS
Chromatogram Compounds of Polypropylene

(a) Clear PP

(b) Color PP
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Pea
k

R.
Time

%
Area

Comp.
Formula

Compound
Name m/z

Liquid Fuel from Clear PP

14 8.142 5.41

C8H16 5-Methyl-1-
heptane

112

C9H18 2.4-Dimethyl-
1-heptane

126

C10H20
2.6-Dimethyl-
7-oktane

140

3-Ethyl-1-
oktane

140

C10H20O2 Octhyl alcohol
acetat

172

36 11.083 7.03 C9H20 n-Nonane 128
C12H26 n-Dodekane 170

Liquid Fuel from Color PP

16 8.325 14.93

C8H16 5-methyl-1-
heptane

112

C9H16 2.4-Dimethyl-
1-heptane

126

C10H20 3-ethyl-1-
oktane

140

C10H20O2 2-ethylhexyl
esther

172

34 22.950 5.43

C12H24

1-Dekane 2.4-
dimethyl
1-Undekene.
7-methyl-

168
168

C20H24O Diisodechyl
eter

298

C13H26 2-
Undekene5.5-
dimethyl-.

182

52 39.217 9.80

C13H28O Tridekanol 200
C12H24 1-Undekene 7-

methyl-
168

C11H24O 1-decanol. 2-
methyl-

172

C20H42O Diisodechyl
eter

298

53 39.758 5.50

C13H28O Tridekanol 200
C20H42O Diisodechyl

eter
298

C19H38 1-Nonadekane 266
C11H24O 1-dekanol. 2-

methyl-
172

54 40.375 8.08

C13H28O Tridekanol 200
C20H42O Diisodechyl

ether
298

C19H38 1-Nonadekane 266
C11H24O 1-dekanol. 2-

methyl-
172

The chemical reaction that occurs is as follows:

C + 2KOH2K + H2 + CO2 (1)

C+ 2KOH 2K + H2O + CO (2)
CO2 + 2KOHK2CO3 + H2O (3)

The other reaction that could possibly take place is given
below:

H2O + C + 2KOH K2CO3 + 2H (4)

B. Charaterization of Adsorbent
 Bentonite

Bentonite is heated at a temperature of 100-2000C. It causes
the bentonite loses water molecules that fill the pores. The
SEM images of bentonite (Fig.2) shows the distribution of
pores on the surface of bentonite. The composition of bentonite
EDS presented in the data in Table 2, the composition of the
constituent bentonite are: Ca, C, Rb, Ir, Tl, and As. The largest
content of the element in the bentonite is 75.3%. It can be
concluded that the type of bentonite is Ca-Bentonite (CaCO3).

Fig. 2. SEM Image for Bentonite

TABLE I. THE COMPOSITION OF BENTONITE

Symbol Unsure Concentration (%)
Ca Calcium 75.3
C Carbon 4.5

Rb Rubidium 3.1
Ir Iridium 7.6
Tl Thallium 6.9
As Arsenic 2.5

The XRD results of bentonite is presented in Fig. 3. The
diffraction pattern of natural bentonite is compared with the
main peak of XRD diffractogram of bentonite with the
database. The bentonite contains of calcite (CaCO3).
Characteristics calcite (CaCO3) at 02Ɵ, 29.6230 and basal
spacing value of 3.015 Ǻ. Based on data Ǻ crystal system can
be seen on the CaCO3 rhombohedral.



183

The 1’st International Conference on Green Development – University of Jambi - 2016

Fig. 3. XRD Difractogram of Bentonite

According to reaction above, potassium carbonate is useful
to prevent excessive sample burn-off, resulting in high yield
and well developed internal porosity.

The analysis of surface topography of PKS-carbon using
SEM as shown in Fig. 4, it appears that the pores on the surface
of the palm shell carbon that has not been activated are still few
and indentation-outs are not very deep and the pores apart. As
for the palm shell carbon that has been activated, pores formed
on the surface quite a lot and curvature-outs deep enough and
the distance between adjacent pores.

Fig. 4. SEM Image for PKS-Carbon (a) Before Activation with KOH, (b)
After Activation with KOH

The composition PKS-carbon that has been activated with
KOH can be seen in Table 3. Besides carbon, it also detected
the element O, K, and Si. The results of XRD analysis of
activated carbon used is presented in Fig. 5.

TABLE II. THE COMPOSITION OF PKS-CARBON ACTIVATED WITH KOH

Symbol Unsure Concentration (%)
C Carbon 25,0
O Oxygen 50,8
K Potassium 21,5
Si Silicon 2,6

Fig. 5. Difractogram of PKS-Carbon with Activator KOH

Based on Fig. 5, it can be seen XRD pattern of PKS-carbon
before activation and after activation. There are differences in
the XRD pattern, it indicates that there is a shift crystalline
influence on the formation of activated carbon. This can be
seen that before activation the peak is only one the intensity of
100% at 2Ɵ 26,630. According to standard spectral pattern of
JCPDS 46-1045, the peak is quartz (SiO2). After activation, the
peak is shifted into 26,730. It also appears a new peak at 2Ɵ
24,320 and 31,470. According to the XRD database on 2Ɵ
24,320 and 2Ɵ 31,470 is a potassium compound.

The activation with H3PO4, the activator H3PO4 reacts with
PKS-carbon that has been formed and then forming micro
pores on the surface of PKS-carbon. Micro pores on the surface
serves as the venue for the adsorption. This causes the surface
area of adsorption on PKS-carbon increases [13]. The analysis
topography of PKS-carbon activated with H3PO4 is presented
on Fig. 6. The activation mechanism PKS-carbon with H3PO4
is as follows:

(5)

Fig. 6. SEM Image for PKS-Carbon Activated with H3PO4 (a) Before
Activation (b) After Activation

(a)                                      (b)

(a) (b)
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The composition PKS-carbon that has been activated with
H3PO4 can be seen in Table 4. The main unsure was carbon
and oxygen. The XRD analysis results of the PKS-carbon
before and after activation with H3PO4 showed differences
peaks like comparison charts in Fig. 6.

TABLE III. THE COMPOSITION OF PKS-CARBON ACTIVATED WITH H3PO4

Symbol Unsure Concentration (%)
C Carbon 23.9
O Oxygen 62.3
P Phosphorus 12.0
Si Silicon 1.9

Base on Fig. 6, the diffractogram peaks of carbon after
activation shift. This shift indicates the distance difference
between carbon crystal face caused by activator. The structure
of activated carbon obtained is amorphous. Activated carbon is
an amorphous carbon from the plates flat composed by atoms
C covalently bonded in a hexagonal lattice flat with the C atom
at each corner and is related to the pore structure internal [14].

Fig. 7. Difractogram of PKS-Carbon with Activator H3PO4

C. Adsorption of The Pyrolysis Product
The liquid fuel, product of pyrolysis process was adsorbed

with five variations of adsorbent. The composition adsorbent
variations of bentonite and activated carbon were 40%:60%
(A), 55%:45% (B) and 85%:15% (C) for KOH as activator
and 25%:75% (D) and 75%:25% (D) for H3PO4 as activator.
The analysis results of the oil calorific value and gasoline as a
comparison can be seen in Fig. 8.

Fig. 8. Difractogram of PKS-Carbon with Activator H3PO4

Based on Fig. 8, the caloric value of liquid fuel is higher
than on gasoline that is 45,032 KJ/Kg for clear PP and 45,542
KJ/Kg for color PP. In addition calorific value also increased
after adsorbed. This indicates that bentonite and activated
carbon used as the adsorbent is able to increase the calorific
value of the liquid fuel by binding impurities contained in the
liquid fuel. The highest increase was 4.45% and 2.46% for
liquid fuel from clear PP with variation of adsorbent 85%:15%
and color PP with variation of adsorbent 40%:60% that
activated with KOH, respectively.

The sulfur content of liquid fuel and gasoline as a
comparison can be seen in Fig. 9. Referring to Fig. 9, the levels
of sulfur in the liquid fuel were lower than gasoline that is
0.2535% and 0.1335% for clear PP and color PP, respectively.
It also decreased for all type of polypropylene plastic after
adsorption with different percentages of each variety
composition of adsorbent. The mixture of bentonite and
activated carbon is able to reduce levels of sulfur in liquid fuel
caused by activated carbon and bentonite have adsorption and
bleaching ability. In addition, bleaching also play a role in
reducing the mirror components such as color, sulfur
compounds and heavy metals.

Based on Fig. 9, for liquid fuel from clear PP, the largest
reduction of sulfur content occurred in the liquid fuel adsorbed
with variation of adsorbent 70%:30% activated with H3PO4,
the sulfur content decreased 32.54%. While for color PP, the
highest reduction was in variation of adsorbent 55%:45%
activated with KOH, the reduction was 23.52%.
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.

IV. CONCLUSIONS

The conclusion in this study are as follows:

 Pyrolysis at temperatures of 200-2700C for 4-9 hours is
able to produce liquid fuel as much as 310 mL for clear PP
and 320 mL for color PP.

 The GC-MS analysis result that the carbon chain of the
liquid fuel is in the range of C8-C12.

 The calorific value of the liquid fuel increases after
adsorption with a mixture of bentonite and activated
carbon. The highest increase was 4.45% i.e. liquid fuel
from clear PP with variation of bentonite and activated
carbon was 85%:15% activated with KOH.

 The adsorption of liquid fuel causes a decrease in sulfur
content in the oil. The highest reduction was 32.5% which
is liquid fuel from clear PP with variation of bentonite and
activated carbon 70%:30% activated with H3PO4.

 The compounds in bentonite is calcite (CaCO3) by XRD
analysis at 100% intensity at 2θ of 29.6231 while palm
shell structure of carbon compounds with compounds
amorphous SiO2 at 26.633 2θ, intensity of 100%.
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Abstract— Ascorbic acid (AA) is an essential nutrient that is
extremely reactive and readily lost during processing of foods.
Microencapsulation technology provides a potential strategy for
enhancing the stability and retention of AA in food. The aim of
the current study has been to investigate the incorporation of the
resultant capsules into baked bread. Spray drying on a pilot scale
was used to produce the microcapsules and capillary
electrophoresis has been applied to analysis of AA. The
characteristics of microcapsules and loss of AA during processing
by spray drying was analysed. The best combination of
hydrocolloids and optimum conditions of spray drying,
microcapsules have been incorporated into baked products. The
different loading rates of encapsulated AA on retention during
different step of bread making were evaluated. It was found that
high recovery retention of AA in white bread loaf was achieved
when rice starch, alginic acid and low methoxyl pectin were used
as wall materials. These findings provide an effective way to
enhance the stability of AA used in fortifying loaf breads.
Accordingly further studies are warranted and it is
recommended to encompass a wider range of food products.

Keywords: Ascorbic Acid, Microencapsulation and bio-gradable
polymers.

I. INTRODUCTION

Vitamins are added to range of food products for the
following reasons: to replace those that are lost during
processing and storage, to meet special nutritional needs and to
prevent disease lternatively to prevent yeast from metabolising
such as materials, thereby ensuring their presence in the final
baked product (Sanguansri & Augustin, 2010). Furthermore,
one of the most important reasons for encapsulation of active
ingredients is to provide improve the stability in final products
and during processing (Nedovic, Kalusevic, Manojlovic, Levic,
& Bugarski, 2011).

To date, there is no data available on stability of
encapsulated AA produced by spray drying in bakery products.
Most of the report is available discuss about the effect of AA
and encapsulated AA into the foods quality. Tsonis, (1994)
found that AA coated with glyceryl monostearate had positive
effective on bread volume, improved crumb structure, increase
initial softness and a reduction in subsequent staling rate was
also documented (Tsonis, 1994). Al-Widyan (2005) has been

investigated incorporated encapsulated a few food acids
including AA into bread and claiming has positive effect for
enhances the quality of the bread (Al-Widyan, 2005).

The purpose of this current study has been focused upon the
different loading rates of encapsulated AA incorporated into
bread formulation on retention of AA during different step of
bread making process. The process step was involved during
initial mixing stage, dough proving and after baking. Ascorbic
acid retention and moisture content, were analysed as response
and morphology of encapsulated AA were also evaluated.

II. MATERIALS AND METHODS

2.1 Materials and methods
All chemicals used in encapsulating AA as well as for

analytical procedures were of analytical grade or of the highest
purity available. Details of chemicals and suppliers were
sodium tetraborate , di-potassium hydrogen orthophosphate,
hydrochloric acid, L-ascorbic acid, maltodextrin (Fieldose 30)
and pregelatinised, modified waxy maize starch (Instant
MAPS). The equipment and instruments were spray drier, type
Minor Serial no. 1902 and spray drier rotary atomiser Model:
CK 929 (Niro Atomiser, Copenhagen, Denmark), capillary
electrophoresis system Model: 270 A-HT Applied Biosystems,
Victoria, Australia, environmental scanning electron
microscopy FEI Quanta 200 FEI, United States.

2.2 Experimental design
Two types of microcapsules were produced; F30+Instant

MAPS and rice starch+LMP_ALG were investigated to
incorporation in bread formulation. For the first microcapsules
formulation ;F30+Instant MAPS, initially, the amount of AA
added were 25% Recommended Daily Intake (RDI), based on
the reference quantity of max claim of AA in bread, which is
10 mg/50 g, therefore for 1 bread serving (382.9 g) needed
was 76.58 mg  of AA.

However, ascorbic acid from all microcapsules extracted
from bread cannot detect in final product using CE, and then
the amount of AA added was increased into 100% RDI.
Microcapsules level incorporated into bread formulation were
shown in Table 1.
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Table 1. Level of loading rate of incorporation encapsulated
AA into bread formulation

% of Loading rate
encapsulated AA

AA 6 9 12 18

Amounts of capsules
added (g)

0.3063 5.1053 3.4036 2.5527 1.7018

For the second microcapsules formulation; Rice
starch+LMP_ALG. the formulation of encapsulated AA
incorporated into bread formulation were shown in Table 2.

Table 2. Level of loading rate of incorporation encapsulated
AA into bread formulation

% of Loading
rate encapsulated

AA

AA 2 6 9 9 (100%
RDI)

Amounts of
capsules added

(g)

0.1532 7.6580 2.5527 1.7018 3.4036

2.3 Preparation of white loaf bread sample
For this study, the basic ingredients were use bakers flour,

yeast, sugar, shortening, salt and deionized water. Loaves were
prepared following a method  based upon that described by the
Bread Research Institute of Australia (BRIA) (1989). The basic
formulation used for the white bread is shown in the below
table. Panasonic bread maker units were used (SD-253,
Matsushita Electric Ind. Co.Ltd,; and rapid cycle of 1 h and 55
min was selected for preparing the baked loaves. Immediately
following completion of the cycle, the baked loaves were
removed from baking pans and placed onto wire racks. Loaves
were then allowed to cool at room temperature for 1 hour.
Slices were cut after the completion of the cooling period, for
initial readings, or immediately prior to texture analysis for
samples tested on subsequent days. The description of all the
ingredients used, together with the amount and relative
proportion are presented in Table 3.

Table 3 Basic ingredients use for white bread using
Bread Research Institute of Australia (BRIA)
(1989)

No Ingredient Amount (g) Relative proportion

1 Bakers flour 225 100

2 Yeast 3.4 1.5

3 A1 Sugar 4.5 2

4 Shortening ( top bake) 4.5 2

5 Table Salt 3.75 1.7

6 Water 141.75 63

2.4 Procedures in validation of extraction sample from
food matrix
Bread sample at different stages of preparation: when

making dough and after baking were taken. All of the samples
were ground prior to extraction of AA. One g of each sample
was mixed with freshly prepared aqueous 0.2%(w/v) DTT on a
magnetic stirrer for 30 minutes. The mixture of each sample

was then centrifuged at 4500 rpm for 10 minutes. Samples
from each preparation stage were prepared in duplicate.

Sample test solutions analysis
Extracts (5 mL) AA from each sample preparation stage

were diluted in a 10 mL volumetric flask. 500 μL iso-AA was
added as internal standard.  The solution was then filtered
through a nylon syringe micro filter (45 μm) and analyse using
CE method.

2.5 Preparation of CE running buffer
The buffer was prepared by dissolving 2.16 g of sodium

deoxycholate in 100 mL of a solution prepared by mixing 50
mL each of potassium dihydrogen orthophosphate (0.02 M)
and sodium tetraborate (0.02 M). The pH of the resultant
solution was found to be 8.6 ± 0.1 and this was filtered
through a 0.45 μm nylon filter prior to use.

2.6 Ascorbic acid analysis
AA was analyzed by capillary electrophoresis using a

procedure based upon that of Thompson et al. (1995). An
Applied Biosystems instrument (model 270 A-HT) was used
with a fused-silica capillary (undeactivated, 75µm internal
diameter, Agilent Technologies). The buffer was sodium
orthophosphate-sodium tetraborate (0.02 M, pH 8.6)
containing sodium deoxycholate. D-Erythorbic acid (D-iso-
AA) was used as internal standard and the operating
conditions were: +15 kV applied voltage, 28°C temperature
and 254 nm for detection.

2.7 Microstructure morphology using environmental
scanning electron microscopy
The outer surface structures of microcapsules were

observed using the FEI Quanta 200
ESEM at an accelerating voltage of 30 kV; pressure of 0.5
Torr; spot size of 5.0; and working distance of 10 mm. For
this, a small quantity of each microcapsule preparation was
mounted on a metal stub using double sided adhesive tape and
the features viewed under a low vacuum atmosphere and
various magnifications.

2.8 Measurement of moisture content
The moisture analysis of microcapsules was based upon

the Official Method of the Association of Official Analytical
Chemists (AOAC International) (Bernetti, 2002) 925.45-
44.1.03 using the oven drying procedure. A sample of
microcapsules of approximately 2 g test portion was placed in
an aluminium moisture dish and transferred into the air oven
set and equilibrated at 102 °C. Samples were allowed to dry
for 12 hour and then the dried microcapsules were transferred
immediately to desiccators, cooled to room temperature and
weighed. The microcapsules were then dried for a further hour
and this drying process repeated until constant weight was
achieved. The results were calculated and the moisture content
of the microcapsules expressed as a percentage (Bernetti,
2002).
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III. RESULTS AND DISCUSSION

3.1 Measurement of moisture content
Moisture content of bread from incorporation encapsulated

AA with F30+Instant MAPS and rice starch+ALG+LMP
hydrocolloids are shown in Figures 1 and Figure 2
respectively.

	
Figure 1. The impact of loading rate of incorporation
encapsulated AA into bread formulation on bread moisture
content with F30+Instant MAPS hydrocolloids.

	
Figure 2. The impact of loading rate of incorporation
encapsulated AA into bread formulation on bread moisture
content with rice starch+ALG+LMPhydrocolloids

Moisture content of bread varied from 31-44 %. There was
a trend for higher AA loading rates to give higher moisture
content of the bread. Significantly higher yields of capsular
material would be routinely obtained if these operations were
scaled up from the very small scale used in this work to a
commercial level (Gharsallaoui, Roudaut, Chambin, Voilley, &
Saurel, 2007).

When dough is exposed to a high temperature in an oven, the
temperature of the dough surface rises and water from the
outer layer evaporates. The moisture content of a bread dough
will thus change with time during baking and the crust will
contain less water than the interior, i.e. the crumb. The
temperatures in the crust and in the crumb are also quite
different. Depending on the oven conditions, the crust can
reach a temperature of nearly 200°C. The final temperature in
the crumb, however, does not exceed 100°C (Rask, 1989).

3.2. AA retention during bread making process for
Microcapsules produced from hydrocolloids of F30+instant
MAPS

	
Figure 3. The impact of loading rate of incorporation
encapsulated AA with F30+instant MAPS into bread
formulation on retention of AA during initial mixing stage,
dough proving and after baking.

3.3. AA retention during bread making process for
Microcapsules produced from hydrocolloids of Rice
starch+ALG+LMP

	
Figure 4. The impact of loading rate of incorporation
encapsulated AA with rice starch+ALG+LMP into bread
formulation on retention of AA during initial mixing stage,
dough proving and after baking.

For the encapsulated AA with various loading rate from
rice starch with binding agents ALG+LMP hydrocolloids it can
be seen, there is a high retention AA after baking while AA
without capsule 100% loss after baking.

3.4. Microstructure morphology using environmental
scanning electron microscopy

Encapsulated AA which incorporated in bread was
evaluated by ESEM particularly in order to assess overall
shape, the surface appearance as well as the integrity of the
capsules and any evidence of damage or breakage. The typical
appearance of encapsulated AA which incorporated in bread is
shown in Figure 5 and Figure 6 respectively.
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Figure 5. ESEM images of encapsulated AA, magnifications
2000;

Figure 6. ESEM images of Fortified bread with encapsulated
AA, magnifications 3000;

IV. CONCLUSION
It was found that high recovery retention of AA in white bread
loaf was achieved when rice starch, alginic acid and low
methoxyl pectin were used as wall materials. These findings
provide an effective way to enhance the stability of AA used
in fortifying loaf breads. Accordingly further studies are
warranted and it is recommended to encompass a wider range
of food products.
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Abstract— the river of bengawan Solo is one of the longest 

river in Java island that flows through the two provinces, 

namely Central Java and East Java. the length of the 

Bengawan Solo Rivers approximately of 600 km with 

Watershed Size ranges 16,000 km2. The  coverage area of the 

Bengawan Solo river have the potential availability of fresh 

water is bigger for the surrounding community. The need of 

fresh water has increased given the rapid population growth 

in the area around the Bengawan Solo river basin. In meeting 

the needs of water and take care of nature conservation, is 

needed for maintaining the condition of Bengawan Solo river 

basin in an effort to maintain the availability of water and 

ward off of impact of flooding. In doing this early stage is 

necessary to predict the hydrological conditions Bengawan 

Solo river. It aims to find out how much water volume there 

is in some point deviation of Bengawan Solo River. Thus, 

people can be know the magnitude of the discharge in the 

river so it can do further planning stages. 

In predicting the hydrological conditions is necessary to 

create a hydrological model of the Bengawan Solo river 

basin. the modelling of Bengawan Solo basin in this study 

created using HEC-HMS software. In the creating the 

hydrological modelling is needed calculations of hydrological 

model the averages of rainfall were calculated using the 

Polygon Thieesen, then performed the calculation of rainfall 

return period by using Gumbel and some calculation is 

needed to model. The results of these calculations in the 

subsequent input into the model that has been created. 

Based on the results of this research is estimated the size of 

the peak discharge in several tributaries in the Bengawan 

Solo watershed that is the river Ampel ranges from 62.4 m3 

/ s at the 2-year period, 134.1 m3 / s at the 5-year period, 218.8 

m3 / s at 10-year return period, and 347.1 m3 / s in the return 

period of 25 years, the river Batokan 149.7 m3 / s at the 2-

year period, 208.6 m3 / s at the 5-year period, 283, 7 m3 / s in 

the return period of 10 years, and 405 m3 / s in the return 

period of 25 years, the river Bendo range of 79.2 m3 / s at the 

2-year period, 110.4 m3 / s at the 5-year period, 150, 5 m3 / s 

in the return period of 10 years, and 215.6 m3 / s in the return 

period of 25 years, and several other rivers. These results 

indicate a prediction of peak discharge at several points 

along the Bengawan Solo watershed. These predictions can 

be used later as a secondary data in disaster management 

planning, regional development, utilization of water 

resources and irrigation in the watershed planning area 

Bengawan Solo. 

 

Key words: hydrological models, bengawan solo river, 

hydrologiy condition. 

 

I. INTRODUCTION 

The bengawan Solo River is one of the longest river in 

Java with a length approximately 600 km. the river flows 

through two provinces, namely Central Java and East Java. 

The Bengawan Solo Watershed has an area of around 

16,000 km2. Thus, the Bengawan Solo watershed can be 

the prime water resource by communities around the 

province of Central Java and East Java. The water needs 

from year to year always increases as population density 

increases around the Bengawan Solo River.  

Thus, the preservation of Bengawan Solo river it is fitting 

to be maintained so Bengawan Solo watershed can always 

be a source of fresh water for the surrounding community. 

To preserve the Bengawan Solo watershed is needed the 

information of Bengawan Solo watershed condition such 

as how much discharge is available, how much water 

volume there, and other things that are needed to plan the 

implementation of the conservation of the Bengawan Solo 

watershed. In obtaining information need to do a 

hydrological modeling of the Bengawan Solo watershed 

based on rainfall conditions exist, the area of subbasin, 

land use, as well as the river flow to do the prediction of 

hydrologic conditions in the future. 

Hydrological modeling is done by entering data on 

hydrology and topography of the Bengawan Solo 

watershed in HEC-HMS software. The hydrological 

calculations can be quickly calculated by running the 

modeling results that have been made. It is faster to 

performed than using a hydrological model calculations 

manually. 

 

II. METHODS 

The method used in this research is the method of 

calculation of rainfall average (Polygon Thieesen), 

calculation methods rainfall return period of 2 years, 5 
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years, 10 years, and 25 years (Gumbel Method), and the 

method of calculation of rainfall hourly, and the others 

method is needed to this research. The method of Polygon 

Thiessen can be used to determine average of rainfall data. 

The some equation from Polygon Thiessen that is: 

  (1) 

Where: 

�̅�   = Average of rainfall data 

𝑃𝑖  = The rainfall data from staion-i 

𝐴𝑖 = The area from station-i 

 𝐴 = The total area of watershed 

(HEC-HMS Manual, 2015) 

The result of Polygon Thiessen is used to determine return 

periods of rainfall in Upper Solo River, Middle Solo 

River, and Lowes Solo River. The Gumbel’s Method can 

be used to determine return periods of rainfall. The some 

equation from Gumbel’s Method that is: 

 𝑥𝑇 = �̅� + 𝐾𝜎𝑛−1    (2) 

𝜎𝑛−1 = √
∑(𝑥−�̅�)2

𝑁−1
     (3) 

𝐾 =
𝑦𝑇−𝑦𝑛̅̅ ̅̅

𝑆𝑛
     (4) 

𝑦𝑇 = − [𝑙𝑛. 𝑙𝑛
𝑇

𝑇−1
]    (5) 

𝑦𝑇 = − [0.834 + 2.303 log log
𝑇

𝑇−1
]  

Where: 

𝜎𝑛−1   = Standard deviation of sample N  

𝐾  = frequent factor  

𝑦𝑇  = reduction variant  

𝑆𝑛  = from table 

�̅�𝑛   = from table  

 

The confidence limit of Gumbel’s method can be 

calculation with equation 6. 

𝑋1/2 = 𝑋𝑇 ± 𝑓(𝑐)𝑆𝑒    (6) 

Where: 

𝑆𝑒       = Probable eror = 𝑏
𝜎𝑛−1

√𝑁
 

𝑏        = √1 + 1.3𝐾 + 1.1𝐾2  

𝐾       =   Eq.4 

𝜎𝑛−1   = Standard deviation of the sample 

𝑁        = Sample size 

(Subramanya, 1995) 

There are the other methods to determine the return period 

of rainfall. Log Pearson type III is the other method to 

calculate the return period of rainfall. In this study the 

calculation of the return period of rainfall is do with two 

methods that is the Gumbel method and The Log Pearson 

type III method. The use of these methods is aimed to 

determining the right method in use calculation of the 

return period rainfall. The formula of Log Pearson type III 

is: 

𝑍𝑇 = �̅� + 𝐾𝑇𝑆𝑍     (7) 

Where: 

𝑍𝑇 = log x 

�̅�  = the average of log x 

𝐾𝑇 = coefficient Log Pearson type III 

𝑆𝑍 = standard deviation 

(Subramanya, 1995) 

In this study is using the return period of rainfall data that 

is 2 years, 5 years, 10 years, and 25 years. To determine 

time of concentration at river flow can using Kircprich’s 

equation.  

𝑡𝑐 = 0.0078𝐿0.77𝑆−0.385    (8) 

Where: 

𝑡𝑐 = Time of concentration (Minute) 

𝐿 = Length of channel (ft) 

𝑆 = Average watershed slope, (ft/ft)  

(Ven Te Chow,Dkk, 1994) 

In this study the calibration of hydrologic model is using 

the Nash method and the correlation test. The Nash 

method explaining about the model is good if the Nash 

value approaching zero (0). While, the correlation test is 

good if the correlation value approaching one (1). The 

formula of The Nash method and the correlation test is: 

𝑁𝑎𝑠ℎ = 1 −
(𝑄𝑠𝑖𝑚−𝑄𝑂𝑏𝑠)2

(𝑄𝑜𝑏𝑠−𝑄𝑜𝑏𝑠̅̅ ̅̅ ̅̅ ̅)2     (9) 

Where: 

𝑄𝑠𝑖𝑚 = the discharge of model (m3/s) 

𝑄𝑂𝑏𝑠 = the discharge of AWLR station (m3/s) 

𝑄𝑜𝑏𝑠
̅̅ ̅̅ ̅̅  = the average of the discharge of AWLR station 

(m3/s) 

Then, the formula of the correlation test is: 

𝑟2 =
∑(�̂�−�̅�)2

∑(𝑦−�̅�)2     (10) 

𝑟2 =
𝑎(∑ 𝑦)+𝑏(∑ 𝑥𝑦)−𝑛(�̅�)2

∑(𝑦)2−𝑛(�̅�)2    

 (11) 

𝑟 = ±√𝑟2     (12) 

Where: 

�̂� = the estimate value of the independent variable 

�̅� = the average y 

𝑥 = the  

𝑎 = �̅� − 𝑏�̅�        (13) 

𝑏 =
𝑛(∑ 𝑥𝑦)−(∑ 𝑥)(∑ 𝑦)

𝑛(∑ 𝑥2)−(∑ 𝑥)2     (14) 

𝑦 = the data 

𝑟 = the correlation value 

(Harilnaldi, 2005) 

The analysis of hydrological is using HEC-HMS. The 

Capabilities HEC-HMS is the program has an extensive 

array of capabilities for conducting hydrologic 

simulation.  Many of the most common methods in 

hydrologic engineering are included in such a way that 

they are easy to use.  The program does the difficult work 

and leaves the user free to concentrate on how best to 

represent the watershed environment. Every simulation 

system has limitations due to the choices made in the 

design and development of the software.  The limitations 

that arise in this program are due to two aspects of the 

design: simplified model formulation, and simplified flow 

representation.  Simplifying the model formulation allows 

the program to complete simulations very quickly while 

producing accurate and precise results.  Simplifying the 

flow representation aids in keeping the compute process 

efficient and reduces duplication of capability in the HEC 
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software suite. The schematic from this study can be 

shown at flow chart in figure. 

Start

Literature and 
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Aggregation of 

Data

Topographi 

Maps

Land Use 
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Raifall of 

Data

Digitation Process 
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of Bengawan Solo 

Watershed
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Model of HEC-

HMS

Calibration of 

Model

Conclution

Finish

 
Figure 1 Flow Chart of Study (2015) 

III. RESULT 

Based on hydrological analysis be found results of 

calculation of rainfall data to discover return period of 

rainfall in Bengawan Solo Watershed. The return periods 

of rainfall are 2 years, 5 years, 10 years, and 25 years is 

used in this study. Before the calculation of return period 

of rainfall, the polygon Thieesen is needed to determine 

the factor influence from rainfall station. The location of 

rainfall station in Bengawan Solo Watershed with the 

polygon of each rainfall station can be shown in figure 2. 
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Figure 2 Map of Rainfall Station and The Polygon Thieesen (2015) 

 

Based on figure 2 can be calculation of average rainfall in 

Bengawan Solo with method of Polygon Thieesen. Then, 

the return period of rainfall can be calculated with 

Gumbel’s method. Based on the result can be known the 

return period of rainfall as the following table 1. 

 

 

Table 1 The return period of rainfall from the calculation of the Gumbel method. 

Return 

period 

The Rainfall 

Upper Solo Kali Madiun Lower Solo 

2 year 6.422045 7.125678 5.210532 

5 year 14.23037 15.57886 11.87509 

10 year 23.07102 24.69813 20.17626 

25 year 29.49748 31.29980 26.27838 

Source: The result of study, 2016 

 

The confidence limit from Gumbel’s method is 95 percent 

used in this study. The confidence limit is the limit of 

value from the forecasting calculation of the Gumbel.  The 

confidence limit of Gumbel is calculated is using equation 

6. The confidence limit of Gumbel’s method can be shown 

in table 2, 3, and 4. 

 

Table 2 Confidence Limit in the Upper Bengawan Solo (2015) 

Tr K B Se RB C Rn f(c)Se X1 X2 

2 -0.14314 0.914581 2.478791 40.78415 0.15 6.117622 4.85843 10.97605 1.259192 

5 0.967411 1.813038 4.913884 52.44155 0.30 15.73246 9.631213 25.36368 6.101251 

10 1.702692 2.530331 6.857965 60.15976 0.41 24.66550 13.44161 38.10711 11.22389 

25 2.631721 3.469840 9.404319 69.91174 0.49 34.25675 18.43246 52.68922 15.82429 

Source: The result of study, 2016 
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Table 3 Confidence Limit in the Middle Bengawan Solo (2015) 

Tr K b Se RB C Rn f(c)Se X1 X2 

2 -0.14314 0.914581 2.832447 45.2404 0.15 6.78606 5.551595 12.33766 1.234465 

5 0.967411 1.813038 5.614961 58.56091 0.30 17.56827 11.00532 28.5736 6.562948 

10 1.702692 2.530331 7.836409 67.38033 0.41 27.62593 15.35936 42.9853 12.26657 

25 2.631721 3.46984 10.74606 78.52368 0.49 38.47661 21.06227 59.53888 17.41433 

Source: The result of study, 2016 

 

Table 4 Confidende Limit in the Lower Bengawan Solo (2015) 

Tr K b Se RB C Rn f(c)Se X1 X2 

2 -0.14314 0.914581 2.564905 32.99101 0.15 4.948652 5.027214 9.975865 -0.07856 

5 0.967411 1.813038 5.084594 45.05332 0.30 13.51599 9.965805 23.4818 3.55019 

10 1.702692 2.530331 7.096213 53.03969 0.41 21.74627 13.90858 35.65485 7.837694 

25 2.631721 3.46984 9.731028 63.13049 0.49 30.93394 19.07282 50.00675 11.86112 

Source: The result of study, 2016 

 
Based on the table 2, 3, and 4 is showed CL (Confidence 

Limit) in Upper Solo, Middle Solo, and Lower Solo. X1 is 

the maximum variable of forecast rainfall and X2 is the 

minimum variable of forecast rainfall. Thus, the value of 

rainfall for each watershed is 1.25 – 10.97 for the return 

period 2 years; 6.10 – 25.36 for the return period 5 years; 

11.22 – 38.11 for the return period 10 years; and 15.82 – 

52.69 for the return period 25 years in Upper Solo. The 

value of rainfall in Middle Bengawan Solo is 1.23 – 12.33 

for the return period 2 years; 6.56 – 28.57 for the return 

period 5 years; 12.26 – 42.98 for the return period 10 

years; and 17.41 – 59.53 for the return period 25 years. 

The value of rainfall in Lower Bengawan Solo is -0.07 – 

9.97 for the return period 2 years; 3.55 – 23.48 for the 

return period 5 years; 7.84 – 35.65 for the return period 10 

years; and 11.86 – 50.00 for the return period 25 years. 

Based on the calculation of Gumbel’s method is resulting 

forecast of rainfall on return period. If the calculation of 

rainfall is using Log Pearson type III as a comparison then 

the result can be shown in table 5. 

 

Table 5 The result  of calculation from the Log Pearson 

type III 

Return 

period 

The Rainfall 

Upper Solo Kali Madiun 

Lower 

Solo 

2 year 6.422045 7.125678 5.210532 

5 year 14.23037 15.57886 11.87509 

10 year 23.07102 24.69813 20.17626 

25 year 29.49748 31.2998 26.27838 

Source: The result of study, 2016 

 

Based on the result from Gumbel method and Log Pearson 

type III method can be calculated the caculation of normal 

distribution. The test of Kormogorov-Smirnov and 

correlation test is the method to determine the different 

than two methods of forecasting of rainfall. Based on the 

result can be shown in the table 6,7, and 8. 

 

 

Table 6 The Calculation of Statistic in Upper Solo 

No. Variable 
Gumbel 

Method 

Log Pearson 

type III 

Method 

1 
Standard 

Deviation 
20.53 8.14 

2 KS 0.13 0.17 

3 P-Value 0.15 0.15 

Source: The result of study, 2016 

 

Table 7 The Calculation of Statistic in Kali Madiun 

No. Variable 
Gumbel 

Method 

Log Pearson 

type III 

Method 

1 
Standard 

Deviation 
20.81 6.94 

2 KS 0.114 0.114 

3 P-Value 0.15 0.15 

Source: The result of study, 2016 

 

Table 8 The Calculation of Statistic in Lower Solo 

No. Variable 
Gumbel 

Method 

Log Pearson 

type III 

Method 

1 
Standard 

Deviation 
21.14 8.70 

2 KS 0.089 0.107 

3 P-Value 0.15 0.15 

Source: The result of study, 2016 
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Based on the table 6, 7, and 8 there are a difference 

between the two methods. The Deviation standard from 

Gumbel method is bigger than Log Pearson type III, but 

KS from Gumbel method is smaller than Log Pearson type 

III. P-Value is showning value 0, 15. This value bigger 

than the alpha value (0.05), then the conclusion from this 

case is the distribution is normal.  In this study using the 

Gumbel method to determining the extreme value of 

rainfall plan. 

 

The table 9 is referring all of return periods of rainfall at 

Bengawan Solo Watershed. The rainfall is assumed to be 

centralized for 8 hours.  

 

 

 

Table 9 The return period of rainfall data (2015) 

Time 

(Hour) Ratio 

Upper Bengawan Solo Middle Bengawan Solo Lower Bengawan Solo 

2 5 10 25 2 5 10 25 2 5 10 25 

1 0.5 3.06 12.68 12.33 17.13 3.39 14.29 13.81 19.24 2.47 11.74 10.87 15.47 

2 0.13 0.8 3.3 3.21 4.45 0.88 3.71 3.59 5 0.64 3.05 2.83 4.02 

3 0.09 0.55 2.28 2.22 3.08 0.61 2.57 2.49 3.46 0.45 2.11 1.96 2.78 

4 0.072 0.44 1.83 1.78 2.47 0.49 2.06 1.99 2.77 0.36 1.69 1.57 2.23 

5 0.063 0.39 1.6 1.55 2.16 0.43 1.8 1.74 2.42 0.31 1.48 1.37 1.95 

6 0.051 0.31 1.29 1.26 1.75 0.35 1.46 1.41 1.96 0.25 1.2 1.11 1.58 

7 0.053 0.32 1.34 1.31 1.82 0.36 1.51 1.46 2.04 0.26 1.24 1.15 1.64 

8 0.041 0.25 1.04 1.01 1.4 0.28 1.17 1.13 1.58 0.2 0.96 0.89 1.27 

 
Based on table 9 can be known there are increase of 

rainfall any increase in the return period of rainfall. On the 

return period of rainfall in upper, middle, and lower of 

Bengawan Solo occur slope of intensity rainfall on time. 

This incident can be shown in figure 3, 4, and 5. 

 

 
 Figure 3 Rainfall Plane in Upper Solo  

 

 
Figure 4 Rainfall Plane in Middle Solo 

 

 
Figure 5 Rainfall Plane in Lower Solo 
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Therefore, based on the results can be maked a model of 

Bengawan Solo Watershed at HEC-HMS to take flow 

hydrograph.  Based on the results can be create the model 

of Bengawan Solo Watershed. The model of Bengawan 

Solo Watershed at HECHMS is shown in figure 6.  

 
Figure 6 Bengawan Solo Watershed Modeling at HEC-HMS (2015) 

 

The hydrological calculations for Bengawan Solo 

Watershed are using HEC-HMS produce the flow 

hydrograph in rivers. The determining of subbasin area, 

time lag, curve number and impervious is needed to found 

the hydrological result. Based on the result can be found 

the hydrograph of rivers in Bengawan Solo Watershed. 

The hydrograph is the response of a given catchment to a 

rainfall input. The hydrograph is showning the level of 

discharge in river. The flow hydrograph in rivers can be 

shown in figure 7, 8, 9, and 10. 

 

 

 
Figure 7 Hydrograph of Ampel River (2015)                        
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Figure 8 Hydrograph of Batokan River (2015) 

 
Figure 9 Hydrograph of Bendo River (2015)                          

 
Figure 10 Hydrograph of Besuki River (2015) 
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Figure 11 Hydrograph of Gandong River (2015) 

 
Figure 12 Hydrograph of Grogol River (2015) 

In the flow hydrograph had shown the values of discharge 

at the rivers in Bengawan Solo Watershed. The accurate 

of the hydrograph can be known with compare the data 

than the existing data in AWLR station. The AWLR 

station is used in this study that is Napel. The accuration 

of the model HEC-HMS can be shown in figure 13 at time 

in 2005. 
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Figure 13 the discharge of model versus the discharge of existing data (2016) 

 
 

 

Based on the graph can be known the discharge of model 

approximately equal with the discharge of existing data 

from the AWLR station of Napel. The calibration of  model 

can be calculated with the Nash method and correlation test.  

 

Table 10 The Calibration of Model 

No. Method Result  Theory 

1 Nash 0.74 Getting closer 

to zero (0) the 

better 

2 Correlation 0.751 Getting closer 

to one (1) the 

better 

Source: The result of study, 2016 

Based on the table 10 can be known the model of HEC-

HMS is good. The result of the calibration test shown is the 

model having correlation is strong. 

 

IV. CONCLUSION 

Based on the result of this study can be concluded that the 

flood condition in Bengawan Solo River has a flood 

inundation is great. Based on results have occurred an 

increase in area of flood inundation than an increase the 

return period of time. The area of inundation in Bengawan 

Solo Watershed should be minimized because the damage 

of flood is dangerous for society.  
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Abstract: The approach used in this study is a
quantitative research. By using the modified
Likert scale with indicator scale measuring the
effectiveness of models that have been designed
and implemented in the learning process. This
study aims to reveal how the evaluation of "the
development of practice learning model based
batik craft art photoshop dressmaking courses
Medan State University". Analysis of the data
showed that the evaluation concept craft of batik
with a percentage of 76%. Results batik craft
design medium category with a percentage of
73%. This principle results craft art medium
category with a percentage of 66%. Results
Layout / sketching medium category with a
percentage of 65%. Results of guidelines /
auxiliary lines including medium category with a
percentage of 69%. Results Add anchor point tool
medium category with a percentage of 70%.
Results arrangement and repetition of motifs in
the category of being with a percentage of 75%.
Results retouch sketch medium category with a
percentage of 75%. Results Tool batik designs
photoshop including very high category with a
percentage of 95%. And the results of batik
designs on fabric incoming high category with a
percentage of 80%. The development of practical
learning batik craft art good for the students to
prepare their skills and knowledge in
entrepreneurship to create jobs, such as home
industries.
Keywords: Development, Learning, Art crafts,
Batik.

I. INTRODUCTION
The learning model is a design that describes the
details of the process and the creation of
environmental situations that allow students to
interact so that changes or developments in the
student (Didang: 2005) Nolker & Schoenfeldt (1983:
28) says that the most important thing in learning and

practice of vocational training is the acquisition of
practical skills, and the knowledge and behavior are
directly concerned with these skills. So that students
are able to master the skills expected work, teachers
must implement the methods / strategies in
accordance with the teaching and practice of learning
and training practices. In the process of teaching and
learning practice, teaching strategy is one factor that
determines the success of the program. In the dual
system of education program at the vocational school,
basically learning vocational practices include; The
first phase, the basic vocational learning practices that
are generally present in the school. The second phase,
the practice of vocational skills with project strategy,
which is generally held in the school as well. The
third stage, learning vocational skills practices with
industry practice strategies that must be done in the
industry or the world of work.
When observed during practice learning model of
craft art of batik has always done manually, which is
where the process of sketching motive still using
pencil, paper drawings, and watercolors. Batik is part
of the creation product art craft designed, processed,
and manufactured manually. Batik is generally
designed on the surface of cotton cloth with simple
materials that canting, night and, napthol color
dyeing. So product batik craft belonging to the type
of design surface (surface design). So the researchers
to develop models of learning the craft of batik art
using photoshop media. Here the practice learning
model in the development of design motifs are no
longer using the media pencils, drawing paper, and
watercolor (manual), but uses computer technology
media that is photoshop.
For the model of learning batik craft art photoshop
based on the courses dressmaking Medan State
University refers to the literature, the researchers
developed a research instrument to measure skills
development Design Motif Batik namely; 1) Design
Concept Art Textile Craft (Batik), 2) Component
Design Art Textile Craft Batik, 3) Principles of
Design Art Textile Craft Batik, 4) Layout (Sketch), 5)
Line Help (Guidelines), 6) Figure Add Anchor Point
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Tool, 7) Equipment Setup and Motif Repetition, 8)
Retouch Pictures Sketch, 9) Textile Batik Design
Tools In Photoshop (Tool), and 10) Batik Design On
Fabric.

II. STUDIES THEORY
Batik is a way to write on cloth by coating the parts
that are not colored with the wax also called night or
wax that is usually made from yellow beeswax mixed
with paraffin and resin.
Judging from the process, understanding the noun and
its use, batik can be called a patterned fabric. The
word batik in the Java language is derived from the
word "tick" has a sense of touch with a fine work,
gentle, and small, which contains elements of beauty.
Etymologically, it means shedding the night with
canting that form a pattern consisting of titikan
composition and the finish line. Batik as a noun is the
result of the depiction of patterns on the fabric by
using cating as drawing tools and evening as an
obstacle. This means that technically Batik is a
method of application of patterns on cloth through a
dip process color with medium Steeplechase night as
perintangnya.
In the book Indonesia Indah "Batik" is mentioned
several uses traditional batik cloth, which is a sarong,
long cloth, dodot, scarves, headbands and tank top.
Sarong has a length of between 180 cm to 220 cm
with a width of about 100 cm to 110 cm. Glove shape
is typical clothes northern coastal communities
derived from the Malay and already worn people in
Indonesia. (Yayasan Harapan Kita, 1997: 37)

Craft art is artwork created by the hand skills (hand
skill) with due respect to the functional and artistic
value that craft art including works of applied art
archipelago. Creation of works of craft art is not only
based on functional aspects (physical needs), but also
to meet the needs of the beauty (emotional needs). In
the process, the work of craft art is always
synonymous with art crafts. This is due to making art
craft that cannot be separated from the craftsmanship
(handmade) and has a functional aspect.
In fact often intended as a craft art work produced for
one's skill or skills; as it is known that all the work
and artistic expression requires skill. The explanation
that indicates the position and the importance of skills
in making (change) everyday objects, in addition to
knowledge and sensitivity (for beauty). Therefore, a
work (of art) in the making process is not based on
the sensitivity and skills were good (qualified), then
there would be no chance for us to work such as
artwork (i made bandem, 2002).
Simply put, the graphic arts photoshop is a form of
expression of two-dimensional art utilizing the
printing method. Therefore, allowing graphic works
amounted to more than one, in contrast to the single
painting or just one. Thus a same graphic works can
be enjoyed or shared by many enthusiasts. The

process of printing in graphic arts tend to be limited
to the normal process or as a 'mechanical arts', a
process that directly involves the skills of the hand of
the artist.

Although both use the print, graphic art is
distinguished from the work of reproduction.
Reproduction masterpieces born of the need to
reproduce a single work (eg painting, photograph),
usually with mechanical-photographic printing
techniques, and tend to the needs of the masses.
While the works of graphic art starts from the needs
of the artist's art. (Agus Mulyadi Utomo, 2012).

III. RESEARCH METHODS
This research uses descriptive quantitative approach
to analyze how the ability to undertake the
development of practical learning, especially product
batik-making course on Art Students craft
dressmaking courses at Unimed in the academic year
2016.
Population and sample are students of Department of
dressmaking Unimed academic year 2016 amounted
to 120 people, with the consideration that the students
studied are students who attend lectures craft art of
batik.
Based on purposive sampling techniques and
techniques of sampling Slovin it is known that the
number is 30 people. To collect research data
conducted by using a questionnaire instrument
(questionnaire). Questionnaire was conceived and
developed in accordance with the indicator variable
capabilities required 10 working market, then the
indicator is based on the study of the theory
suggested by experts that later developed into the
results of the analysis based on the above formula and
then do the categorization of the results based on the
scale of the achievement level Response. Sudjana
(1996) according to the following table 1:
Table 1: Scale

Percentage of
Achievement

Criteria

90 – 100 % Very high

80 – 89 % High

65 – 79 % moderate

55– 64 % Low

0 – 54 % Very low

IV. RESULTS AND DISCUSSION
The results of the study are described based on the
average (mean), the mean (median), the lowest value
(minimum), the highest value (maximum), the total
score (sum), the percentage of respondents attainment
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levels and categories. Here are the results of data
analysis evaluation Learning Practices batik craft art
education student at the State University of Medan
dressmaking 2016.

1. Results of reliability distribution Frequency
Indicator Design Concept Art Textile Craft
(Batik)

Reliability Statistics
Cronbach's

Alpha N of Items

.800 7

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0,800 according to the
provisions in value greater than 0.6 means the
distribution of frequency indicator Design Concept
Art Textile Craft (Batik) is reliable.
2. Results The frequency distribution reliability

Statistics Indicators Component Design Art
Textile Craft Batik

Reliability Statistics
Cronbach's

Alpha N of Items

.778 8

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.778 in accordance with
the provisions of value greater than 0.6 means the
distribution of

value greater than 0.6 means the distribution of
frequency components Art Design Textile Craft Batik

is reliable.

3. Results The frequency distribution reliability
indicators Statistics Principles of Design Art
Craft Batik

Reliability Statistics
Cronbach's

Alpha N of Items

.801 6

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.801 in accordance with
the provisions of value greater than 0.6 means the
distribution of frequency indicators Principles of
Design Art Craft Batik is reliable.

4. Results of reliability Statistics Frequency
distribution Layout Indicator (Sketch)

Reliability Statistics
Cronbach's

Alpha N of Items

.806 8

Based on the calculation of SPSS for reliability

Cronbach's Alpha value is 0,806 according to the
provisions in value greater than 0.6 means the
frequency distribution Layout Indicator (Sketch) is
reliable.

5. Results The frequency distribution reliability
Statistics Help Line Indicator (Guidelines)

Reliability Statistics
Cronbach's

Alpha N of Items

.827 6

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.827 in accordance with
the provisions of value greater than 0.6 means the
frequency distribution of Auxiliary Line Indicator
(Guidelines) is reliable.

6. Results The frequency distribution reliability
Statistics Indicators Figure Add Anchor Point
Tool

Reliability Statistics
Cronbach's

Alpha N of Items

.823 6

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.823 in accordance with
the provisions of value greater than 0.6 means the
distribution of frequency indicators Figure Add
Anchor Point tool is reliable.

7. Results The frequency distribution reliability
Statistics Indicators Tool Setting and Motif
Repetition

Reliability Statistics
Cronbach's

Alpha N of Items

.843 5

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.843 in accordance with
the provisions of value greater than 0.6 means the
distribution Frequency Indicator Settings Tool and
Motif Repetition is reliable.
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8. Results of reliability indicators Statistics
Frequency distribution Retouch Pictures
Sketch

Reliability Statistics
Cronbach's

Alpha N of Items

.846 5

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.846 in accordance with
the provisions of value greater than 0.6 means the
distribution of frequency indicators Retouch Picture
This sketch reliable.

9. Results The frequency distribution reliability
Statistics Indicators Tool Design Textile
Batik In Photoshop (Tool)

Reliability Statistics
Cronbach's

Alpha N of Items

.846 5

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.846 in accordance with
the provisions of value greater than 0.6 means the
distribution of frequency indicator Textile Batik
Design Tools In Photoshop (Tool) is reliable.
10.The results of reliability statistics frequency

distribution indicators Batik Design On
Fabric

Reliability Statistics
Cronbach's

Alpha N of Items

.846 5

Based on the calculation of SPSS for reliability
Cronbach's Alpha value is 0.846 in accordance with
the provisions of value greater than 0.6 means the
distribution of frequency indicators Batik Design On
The fabric is reliable.

V. CONCLUSIONS

Results The development of practical learning batik
craft art photoshop based on the courses dressmaking
Unimed showed an increase of very good quality with
good student results on the course of fashion.
Evaluation of the learning ability of the practice in

the subject of craft art research methods qualitative
descriptions using Liker Scale.
The results of this evaluation consists of ten
indicators, namely; 1) The concept craft of batik with
a percentage of 76%. 2) Design batik craft medium
category with a percentage of 73%. 3) Results
Principle craft art medium category with a percentage
of 66%. 4) Results Layout / sketching medium
category with a percentage of 65%. 5) the Guidelines
/ guidelines medium category with a percentage of
69%. 6) results Add anchor point tool medium
category with a percentage of 70%. 7) the results of
the settings and the repetition of motifs in the
category of being with a percentage of 75%. 8) results
Retouch sketch medium category with a percentage
of 75%. 9) the results of batik designs photoshop tool
including very high category with a percentage of
95%. And 10) the results of batik designs on fabric
incoming high category with a percentage of 80%.
The development of practical learning batik craft art
good for the students to prepare their skills and
knowledge in entrepreneurship to create jobs, such as
home industries.

Recomendations
Expectations on students who have followed the
course of batik craft art practices at the household
linen, presumably able to develop creativity in
creating batik craft art product needed modern-day
society. So that the skills acquired more students exist
in creating a culture product craft art typical South
Sumatra / Indonesia to foreign countries.
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Analysis of the data presented, it clearly stated the results of research in the form of the following histogram:

No Learning outcomes Mean Mdi Mode Min Max Sum % Category

1
Design Concept Art Textile

Craft (Batik) 22,77 23 18 17 30 683 76% Sedang
2 Textile Craft Batik Art Design 25,53 27 28 18 32 766 73% Sedang

3
Prinsip Desain Seni Kriya Batik

Tulis 16,60 16 15 12 21 498 66% Sedang
4 Layout ( Sketch ) 22,63 22 28 13 33 679 65% Sedang
5 Help line (Guidelines) 17,13 17 20 10 25 514 69% Sedang
6 Figure Add Anchor Point Tool 17,57 18 15 10 25 527 70% Sedang

7
The setting tool and Repetition

Motif 14,90 14 12 10 20 447 75% Sedang
8 Retouch Pictures Sketch 14,90 14 20 9 20 447 75% Sedang

9
Textile Batik Design Tools In

Photoshop (Tool) 47,27 46 39 28 63 1418 95%
Sangat
tinggi

10 In designing Batik Cloth 40,03 40 40 29 50 1201 80% Tinggi
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Abstract-Information technology is growing rapidly, 

slowly change some aspect of life, especially in the aspect of 

education. Changes in education to change perceptions 

regarding the learning system which used conventional to 

modern learning system. One element in the learning 

system is a teaching material. Teaching materials are 

easily accessible to students is a web-based teaching 

materials. The purpose of this study was to produce a web-

based teaching materials in the course of Analytical 

Geometry. Model development of teaching materials used 

are Plomp. The design of this web-based teaching 

materials including at the stage of prototyping phase. 

Prototyping phase to produce products such as website 

design based teaching materials that have been designed 

by taking into account the results of the preliminary 

research phase. 

 

Keyword: Teaching materials, website, prototyping phase 

 

I. INTRODUCTION  

Analytic Geometry is one subject of the Scientific and 

Skills (MKK) that must be learned by the students in 

Mathematics Education STKIP PGRI West Sumatra. 

Analytical Geometry courses weighs 3 credits. Analytical 

Geometry courses is one of the subjects is a precondition for 

other subjects, such as the many variables calculus and vector 

analysis. Lecture materials on Analytical Geometry course 

covers the theory of analytic geometry and analytic geometry 

of space field. 

Subject Geometry Analytical discusses coordinate 

system (in the field and in the room), the distance between two 

points on the field and in space, equation of a line in the field 

and in space, equation planar, circular and sphere, parabola, 

ellipse, hyperbole, cylinders and cone ball sheath. To be able 

to master these competencies, students are facilitated with face 

to face lectures and textbooks that are relevant to the course. 

The fact that happened, there are still many students who 

receive low marks. Based on interviews conducted on January 

19, 2015 in West Sumatra PGRI STKIP with some students, it 

is known that the students difficulties in understanding the 

material contained in the textbook. Language textbook 

Analytic Geometry still not communicative and interactive for 

students STKIP PGRI West Sumatra so as to understand the 

material students are only waiting for an explanation from the 

lecturer. This could definitely hinder the creation of an 

atmosphere conducive lecture. Another issue that students 

expressed that students are constrained in overcoming 

difficulties when it faces obstacles in understanding the 

concept. Opportunities exist for discussions between students 

and professors outside lecture hours are very limited. This 

resulted in students just waiting for the opportunity to discuss 

with the lecturer during lectures to-face. Based on the 

problems that have been presented, so that students can 

achieve the expected competencies will require a teaching 

materials that can facilitate students to understand the 

concepts and be able to give students the opportunity to hold 

discussions with the lecturer. Teaching materials developed 

using web-based learning media can be one of the best 

solutions. Along with the development of Information and 

Communication Technology (ICT) is growing rapidly, the 

need for a concept and mechanism of learning (education) by 

utilizing the technology becomes inevitable. Analytical 

Geometry lecture using a web-based instructional media 

provide a new experience for the students. Lectures that had 

been done in the classroom to switch to the computer 

laboratory. This of course can create a different atmosphere in 

lectures Analytical Geometry.  

In addition, media-based learning website provides the 

opportunity for students to independently learn and open up 

opportunities for students to discuss with the lecturers at the 

discussion forum provided. Media-based learning website can 

facilitate students to learn outside of lecture hours because 

there are media teaching materials that facilitate students to 

understand the concept. One form of web-based learning 

media can be applied to the lecture is e-learning. The concept 

was then known as e-learning bring the influence of 

conventional education transformation process into digital 

form, both contents (contents) and the system. Currently e-

learning concept has been widely accepted by the world 

community, as evidenced by the widespread implementation 

of e-learning, especially in educational institutions (schools, 

training and university). Some colleges conducting electronic 

learning as a supplement (s) of the subject matter presented in 

class on a regular basis (Wildavsky, 2001; Lewis, 2002). 

However, several other universities conducting e-learning as 

an alternative for students who for one reason or another 

unable to take the classes in person. In this regard, e-learning 
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to function as an option (option) for students. 

Teaching materials and interactive communicative and can 

facilitate students to discuss interests and independence can 

bring students to be able to understand the concept well. 

Therefore, based on the above background, developed a 

teaching materials Analytic Geometry based websites. Design 

of Analytical Geometry teaching materials based website done 

by looking at the results of the needs analysis that has been 

done. 

 

II. RESEARCH METHODS 

 

Products in this study are Instructional Materials Based 

Website on Analytical Geometry. Before Instructional 

Materials Based Website on Analytical Geometry designed, 

first conducted a needs analysis. The results of the needs 

analysis is used as a guide in making the design of teaching 

materials. There are two steps in making the design of 

teaching materials based website Analytic Geometry. First, 

create a draft of a preliminary draft. This initial draft design 

sketches that contain matters what should be contained in the 

product, such as the order of the material on teaching 

materials, problems, and icons on the display web. Second, a 

product design. The product design is based on the initial draft 

design. 

 

III. RESULTS AND DISCUSSION 

 

1) Display Website To Lecturer (Admin) 

 
Figure 1. Display Login 

 

The front display login facilitate students to register 

themselves as members of the learning web analytic geometry. 

Login has been done by the students will then be confirmed by 

web admin. Once confirmed, the student who has logged 

declared active as a member in the learning web analytic 

geometry. 

 

Figure 2. Display Home 

 

The display on the web admin as shown in Figure 2, is 

the look of the homepage on the web learning analytic 

geometry. In this view there are several menu options. The 

menu on the homepage include a student, registers, online 

student, quiz, RPS, and material. 

 

 
Figure 3. Display Page Student Section Add Data 

Management 

 

Student management page views is useful for 

administrators to add the personal data of students. if at the 

time of login, the data themselves are filled by students is not 

complete, the admin can add the personal data on this page. 

 

 
Figure 4. Student Management Page Views Section View Data 

 

 
Figure 5. Student Registration Page Views 

 

Display student registration page is very useful for 

admins to find out how many students who have logged in. On 

this page, the admin can know the details of the identity of the 
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student who became a member of the web. Moreover, on this 

page admin can also delete certain student of web members. 

 

 
Figure 6. Teaching Material Management Page To Syllabus 

 

Display management teaching materials shown in Figure 

6 is a view of the syllabus. Syllabus shown on this page can be 

downloaded by the students so they can know the material will 

be studied for a semester. 

 

 

Figure 7. Page View Management 

 

Display management teaching materials shown in Figure 8 is a 

plan view lecture semester (RPS). RPS shown on this page can 

be downloaded by the students so that students can 

mempedomaninya in lectures.  

 

 
Figure 8. View Management of Teaching Materials for the 

material 

 

View the material to admin is a display that facilitates 

admin to include materials courses at each meeting. 

 

 
Figure 9. View the Page Reference the Course 

 

This display informs the students about the obligatory 

reference and a must-have reference supporting students in the 

lecture analytic geometry. 

 

 
Figure 10. Tampilan Laman Deskripsi Matakuliah 

 

On this page, admin inform students about the 

description of the course of the geometry of analytic and also 

explained , the material will be studied. 

 
Figure 11. Page Views Quiz Management 

 

Quiz page views facilitate admin to load the quiz questions 

that must be done by the students. 
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Figure 12. Page View Task List Send Students 

 

This page is used to determine the tasks that have 

been sent by the students and the details of his time. Thus 

admin can know the duties delivered on time and late. 

 

 
Figure 13. View the List of the students who are online 

 

Page list of online students useful for admins to find 

out how the online students who are users of the web. 

 
Figure 14. View the page of discussion forums 

 

The discussion forum can be used by administrators 

to communicate with students to discuss the difficulties in 

lectures using the web. 

 

 
Figure 15. View The Page to Change Password 

 

Through the display in Figure 15, the admin can help 

students to change the password. In addition, if a student 

forgets their password, the admin can also help students to 

change their password. 

 

Display Website For Students  

 
Figure 16. View the Front Page 

 

In this view there is a main menu that can be selected 

by the students. Among them home menu, service, member, 

login and contact. 

 
Figure 17. View The Service Page 
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Figure 18. View The Member Page 

 

This page directs students to register himself as a 

member first. 

 

 
Figure 19. View The Register Students Page 1 

 
Figure 20. View The Register Students Page 2 

 

Display registers contain identity items should 

include the student to enroll as a member of the learning web 

analytic geometry. 

 

 
Figure 21. View Form Login Page 

 

This display will appear when the student has 

completed the registers. This display requires students to fill in 

the username and password to be able to continue to the next 

page. 

 

 
Figure 22. View The Contact Page Comment 

 
Figure 23. View The Contact Page 
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Figure 24. View The Purpose of Learning 

 

On page description of the material, loaded learning 

objectives to be accomplished students. 

 

 
Figure 25. A Description of Material 

 

The display on the figure 25 material contains a 

description of each meeting. Students can access course 

materials with ease. This can facilitate students to learn 

independently.

 
Figure 26. View a Sample Problem 

 

Display the page in Figure 26 contains examples of 

questions. Examples of this problem will allow students to 

understand the material applications. 

The troubleshooting steps in Figure 27 are presented 

clearly in order to facilitate students to understand the material 

well. 

 

 
Figure 27. View The Steps of Problem Solving 

 

IV. CONCLUSION 

The material based on the website has been developed 

based on the results of analysis needs. The material based on 

the website, which was developed from the front page, page 

service, the member page, login page and contact page.  
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Abstract— Acceptance tests of new students integrated,
online learning, and academic evaluation is currently
mediated by ICT. The need for ICT in education is so
high, it is intended that education becomes limitless and
can be done anywhere and anytime. Computer Based
Test (CBT) is an effective solution for mass education
evaluation. Although, a variety of e-assessment
approaches and systems have been developed in recent
times, but there are still many weaknesses. Some of the
flaws found in the previously developed CBT is timing,
flexibility, ease of use, robustness and scalability, human
error and system security tests used. In this paper, a
web-based online examination system is developed to
address the aforementioned reviews these drawbacks.
The system is designed to facilitate the examination
processes and manage the challenges surrounding the
conduct of examination, auto-submission, automarking
and examination result report generation. The
conceptual design including the Data Flow Diagrams
(DFD), the Use Cases and the Entity Relationship Model
(ERM) for the system developed is also presented. The
method used is research and development with model 4
D.

Keywords: CBT, 4D models, new admissions test, web
based examination

I. INTRODUCTION

Technology and entrepreneurship are two different
things, but it becomes one and needed in education
today. Muhammadiyah Riau University try to
collaborate on these two elements and make it as a
featured program at the Muhammadiyah Riau
University (UMRI), it is done in an effort to realize
the vision and mission of the Muhammadiyah Riau
University as technopreneurship generation. Make
students independent in a manner mastering
technology and entrepreneurship is the main goal of
human development at the Muhammadiyah Riau
University. The key point in creating human
resources and independent and entrepreneurship is
selection process, one of them through the test.
Based on the results tracer study conducted by the
Institute of Internal Quality Assurance (LPMI) UMRI
to alumni in 2014, the obtained results the number of

alumni who became entrepreneurship is still low and
does not meet the expectations and objectives of the
Muhammadiyah Riau University who want human
resources to master the technology and
entrepreneurship.
Muhammadiyah Riau University need appropriate
tools to support and realize the flagship program of
the Technopreneurship field. CBT-EP (Computer
Based Test for Entrepreneurship Personality) is an
appropriate means as a first step in helping the
Muhammadiyah Riau University make the selection
of depressed individuals-individuals who self and
personality entrepreneurship to succeed the flagship
program of the Muhammadiyah Riau University of
achieving the vision and mission of the
Muhammadiyah Riau University.

CBT-EP (Computer Based Test for Entrepreneurship
Personality) is an entrepreneurial personality
measurement tool that is packed into a computer-
based software applications. Personality tests are
required in entrepreneurship also gives an overview
of one's career, especially in the field of
entrepreneurship in accordance with the character it
has. Holland vocational personality theory also
explains that when people with the same type of
personality that is collected in a similar environment
and work according to their personality, the success
rate will be higher (Nauta, 2010).

Model tests that have been used in the selection of
new admissions at the Muhammadiyah Riau
University is a test model intelligence or general
abilities and TKD, so inadequate in view of the
attitude, the nature and orientation of a person in
entrepreneurship. The above statement is also
supported by some psychologists as Anastasi (2007:
44), and Aeni (2012: 67), which assumes that the
concept of aptitude tests, personality and interests
arising from dissatisfaction with the intelligence test
which produces a single score that IQ. Originally an
IQ test is used as a basis for consideration in the
planning of various fields, but IQ tests inadequate in
providing information about the object to be selected.
When someone wants to see the attitude, someone in
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the nature of work then it's all related to one's
personality, (Aeni, 2012).

Based on some of the explanations above, the general
issues envisaged in general can be disclosed are (1)
has not reached the desired primary goal is to produce
graduates who are independent and entrepreneurial;
(2) Muhammadiyah Riau University want output that
is independent individuals and entrepreneurship, but
the tools and selection process input (prospective
students) used is still not right; (3) test personality
that have so far still provide information about the
nature of man in general, not the nature of one's
tendency to specific sectors as has been depicted in
the flagship UMRI’s  program; (4) model tests were
not valid, practical, effective and efficient. Based on
the problems described earlier, then the problem in
this research is How to design and develop a
personality test validity, practical, effective and
efficient. The purpose of this research is to produce a
computer-based test application that is valid,
practical, effective and efficient.

II. METHODOLOGY

The study was conducted in December 2015, at the
Muhammadiyah Riau University. The method used in
this research is the method of research and
development, with four D models. The steps
performed are as follows : 1) Define, this stage starts
from determining potential problems, literatures
review of CBT and entrepreneurship personality,
needs analysis; 2) Design, this stage starts from
design of the instrument test; 3) Develop, this stage of
the trial initiated by experts in the field of instrument
and psychology, after testing is completed expert,
then be revised in accordance reference instrument
experts, for the development phase to the on-line test,
4) Disseminate, entrepreneurship personality test final
products. Personality measurement can be done
through some means or methods, among which direct
observation, interviewing, projective tests, and
personality inventory.

III. RESULTS AND DISCUSSION
1.1 Application Need Analysis

Application must have compatibility with
conditions, criteria, requirements or ability to be
owned by an expert system for the
entrepreneurship tests fulfill what was required
and needed by the user. The design of this
application has the ability to validate all inputs
data, the conversion of answers with the data
value, matching the total score data with the
data base of the rules of the knowledge base.
Require the support of hardware, software and
base elements data. Meets the aspect of speed,

accuracy and reliability in the distribution of
information.

1.2 Architectural Design Of Expert System
Application of expert system tests
entrepreneurship built using the programming
language Visual Basic .Net 2008 are realized
through user interface (Figure 1). At the
interface users, general users (non-admin) can
enter information in the form of facts, then by
will be processed through the tracking system
with forward-chaining methods (Figure 2)
through the machine inference. Information
obtained from users is matched to the
knowledge base are represented through if-then
rules. From the process, the system will do the
interpretation to produce results. On the other
hand, the admin can do improvement of
knowledge of the results also form information
or facts. Including the form of rule or production
rules in the form of if-then. as media to
accommodate the knowledge base, improvement
knowledge, user data, the data admin, or
conclusion of the test, then added component
separately, namely My SQL. These components
are connected to the system via the interface
users.

Figure 1 . Architectural Design Of Expert
System Entrepreneurship Test

Figure 2 . Forward Chaining Algorithm
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3.3 Design Knowledge Base
The knowledge base (knowledge base) is the
main components of an expert system
applications. This knowledge base derived from
the knowledge acquisition process (Figure 3)
and knowledge representation, namely in the
form of facts and rules (Figure 4).

Figure 3. Knowledge Acquisition Process

Figure 4. Process Knowledge Representation

3.4   Mechanism Design Inference
Expert system inference mechanism for
entrepreneurship test refers to the inference
method is used, the forward-chaining (tracking
forward or trace forward). In this case, the
conclusions drawn by the data or inputs that
have been entered by the user through the
application interface. Inference mechanisms,
namely: (a) the user selects entrepreneurship
tests are provided. (b) the user answered all the
questions test with how to tick one of the
options they provide answers to each question
selected test. (c) the last user clicks the button
view results test.

3.5    Class Diagram
In this case there are eight main class that will
draft the class diagram of

Figure 5. Class Diagram Expert System
Entrepreneurship Personality Test

3.6 Results Design Expert Systems Applications
Here is a prototype design of an expert

system application entrepreneurship personality test.
This application has a main form to display a list of
support menus to help users in understanding the
interfaces provided. Form personality
entrepreneurship tests, form the conclusion of the
test, the test result data storage form, edit form a
collection of facts, and the edit form a list of rules.

Figure 6. Login Form

Figure 7. Personality Entrepreneurship Tests Form
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Figure 8. Score and Result of Entrepreneurship Tests
Form

IV. CONCLUSION

Based on the implementation and results of the
testing has been conducted on the application of
expert systems entrepreneurship personality test to
measure aspects of the human personality shows that
all the functions and needs required by the analysis
phase is already well underway in accordance with
what is expected. In this case, the application is
already able to deny access logins valid, storing
registration data admin, processing the input in the
form of answers to users, as well as produce the
output of the test conclusion fast and accurate.
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Abstract—The development of Information and
Communication Technology (ICT) to be a challenge for
universities in an effort to improve the quality of student
learning, many efforts have been done by the lecturers to
improve quality by applying the internet in the form of
application facebook, twiter, WhatsApp, etc. as a learning
resource complement of lectures, nature temporary and not
sustainable.

The application of ICTs can be optimized as a learning
resource, so the impact on the quality of learning and the
environment. Application of an alternative model of blended
learning for learning sustainable and environmentally friendly.
With a proportional percentage of blended learning between
face-to-face with e-learning, the green technology-oriented
lectures will be achieved.

This achievement can be assumed by the student and his
vehicle lessening presence on campus, student assignments in the
form of paper, can be replaced with digital and uploaded to the
Web applications that are designed, absent user can be done
online.

Keywords: face-to-Face, E-Learning, Blended Learning, Quality
study, Green Technology

I. INTRODUCTION

Information and communication technology (ICT) is an
essential element in the life of nation and State. The role of
ICT in human activity at this time was indeed so great. ICT
has become the main facilities for the activities of the various
sectors of life and give effect to the fundamental changes in
the structure of the operations and organizational
management, transport, trade, health, services, research and
education. In the field of ICT education has become a
challenge for educators, in terms of how to harness ICT
becomes a part of the educational process, change the maidset
offender education from Teacher Centred Learning (TCL) to
Student Centred Learning (SCL). As the curriculum is 2013.

On College maidset is marked changes fundamental
changes in learning outcomes. Graduate qualification not only
seen from a diploma, but is seen from a nationally agreed
qualification as recognition of the results of education
someone widely. To achieve this all the necessary facilities
and infrastructure increased education, both human resources
and technological learning media being used, as well as the

awareness for the principals of education to contribute to the
subject a better lesson, as moral responsibility to society.

Blended learning model design in the process of
lecture, becoming one of the parts of the innovated a
lecturer/teacher in providing a sustainable education services,
and impact on the environment. Its use can be created with a
few applications that are floating around in the middle of the
community, or in the wake of its own programming language.
As researchers are doing on information systems project
management lecture (MPSI) on information systems courses
in STMIK Nurdin Hamzah. HTML programming and
combined with some applications done on designing learning
blended learning model based web against MPSI. This model
was named Blended Learning Web-Centric Course (BLWCC).

This research will look at the effectiveness of the
model, as well as the improvement of student learning
outcomes against MPSI, as well as the impact of the modern
environment. It is based on the composition of this model
allows lectures carried out anywhere and anytime. Lecture and
presentation three times face-to-face, and 8 times online via
the internet from e-learning portal is being designed. From 8
times online, will try calculated how much CO2 levels could
be eliminated from the campus environment, if multiplied by
some lecturers do the same thing with what researchers do.
Then the campus has contributed to lowering the level of
pollution caused by CO2 from motor, students and lecturers.

II. THE CONVENTIONAL MODEL OF LEARNING,
E-LEARNING, BLENDED LEARNING

A. Conventional Learning Model

Conventional meaning by Convention (Agreement)
General (such as custom, habit), traditional. In relation to the
improvement of the quality of education, the conventional
approach is an effort to improve the quality of education that
is based on the paradigm of rigidly input – process – autput.
Something to do with the process of teaching and learning,
learning approach as already commonly used in the learning
activities in the classroom are called conventional learning
approach [5].

Conventional learning approach is an approach which is
done by combining a variety of learning methods.In practice
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this method is centered on the teacher (teacher centered),
teachers are more dominating in the learning activities.
Method of learning is done in the form of methods lectures,
granting and faqs. The conventional approach is the approach
to learning that many implemented in current school which
uses a sequence of activities, awarding examples and
descriptions of exercises [1]. This learning approach is thus
closer to methods lectures. Lecturer becomes a deciding the
course of the process of learning or a source of information.
While passive students with listening to the lecture carefully
and take note of things that are considered important .

Lecture method is a method of delivering learning
materials with oral communication. This method is an
economical and effective to convey information and
understanding. However in the learning of students with this
method tends to be passive, it puts the teacher as the final
authority, setting the pace in classical determined by faculty,
so that this method is less suitable for the formation of the
skills and attitudes of college students [9].

The method of questioning used in the learning process
very large role, as with the questions formulated in Nice, with
the appropriate filing technique, it will be able to:
a). Increase the participation of students in the teaching and

learning activities.
b. Aroused interest and curiosity students to problems that are

being tried.
c) Develop mindsets and learn active students.
d) Directs the process of thinking, because good questions

help students to determine good replies.
e) Focused the attention of students to problems being

discussed. [11]
Method granting task in the term a day referred to by

homework. In fact this method wider than homework, because
students learn not at home but maybe in laboratory, in the
library or in certain other places [8]. The implementation
consists on three phase:-old lecturer gives students working on
a task, and is responsible to the-old lecturer what has been
learned, worked, generally fulfillment in the form of FAQ,
discussion or a writing test.

Based on the above explanation can be concluded that the
approach of learning conventional observations this is learning
approach combining methode talks, FAQ, and the granting of
a task in the process of learning in class. This conventional
approach had the characteristics of among other things:

Based on the above explanation can be deduced that the
conventional approach in the review of this is learning
approach combining methode talks, FAQ, and the granting of
a task in the process of studying in class..

This conventional approach had characteristics among
others :
a) Lecturer considers the ability of the students of the same,
b) Use the class as the only place to learn, c) teach more
speaking engagements, d) Separation of subjects is apparent.
e) provide activities that do not variation, f) one-way
communication, g) learning emphasizes the achievement of
the effect of interactional based on the orientation of the

Group, h) Teaching using only the books and the information
only from the lecturer, i) only assess the results of the study.

The advantages of conventional learning approaches as
follows:
a) save time and costs, b) Students can organize better
questions and free up the subject matter taught, c) students
who have the ability to understand the material more quickly
can help her friend who was slow, so there is no need to find a
concept independently, d) Teacher easier understand the
ability of college students and its characteristics.

The conventional approach to learning is a weakness :
a) student experience depends greatly on the knowledge and
experience of lecturers, b) lectures active to transfer
knowledge, student only receive from lectures, c)the spread of
intrucsional does not allow students to learn actively, let alone
experienced a process of profound truth level assessment.

B. E-Learning Model

E-Learning is a word that is often used for all educational
activities that use computer or internet media. There is a
terminology that has a meaning similar to the e-learning, web
based learning, online learning, computer-based
learning/training, distance learning, computer-aide
instruction.

E-learning is basically has two types namely synchronous
(same time) and asynchronous (not at the same time). With
advantages: (1) costs, (2) Flexibility of time, (3). The
flexibility of the site, (4). The flexibility of learning speed, (5).
The standardization of teaching, teaching Effectiveness (6),
(7) the speed distribution (8). The availability of On-Demand,
(8) process automation of administration. And weaknesses are
(1) culture, (2). Investment, (3). Technology, (4).
Infrastructure, (5). Material [7].

E-learning as a form of information technologies appied
in education in the form of a virtual school, or as a process of
teaching and learning in digital form via the internet [12].

Lectures online by using the internet facilities, can be
done in the form of: A Fully online course, lessons with
content ranging from 80-100% online with web-based
terknologi support, no face-to-face lectures. A blended or
hybrid course, lessons with content ranging from 30-80% of
lectures online, using the web-based technology, and reduce
the number of face-to-face meetings in the class. A web-
enhanced course, technology based lesson content, ranging
from 1 to 29% of face-to-face lectures [4].

Many design e-learning lessons are not appropriate,
generally still shaped text books and a little animation. Not all
learning can be done with e-learning (Web), so this research
produces new innovations in teaching that is mixing the web
and face-to-face learning, known as blended learning [2].
Based on this encouraging researchers do initial research
towards teaching MPSI. The results of this research became
reference in developing model BL
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C. Blended Learning Model

Blended learning is a combination of learning
experiences face-to-face and online. The basic principle is
direct communication face-to-face and written communication
online [8]. Blended learning also was defined as:
 Integration of face-to-face and online learning to help

improve learning experiences in classrooms and expand
knowledge through the use of information and
communication technology. Blended strategy improve
student involvement in learning through online activities,
and increase the effectiveness and efficiency of the time in
college.

 A learning that combines online and face-to-face. The
proportion of content that is delivered online, typically
using the online discussion, and some face-to-face
meetings. "The Sloan Consortium blended program defines
conducted between 30 per cent and 79 per cent of the
content is delivered online, the rest of the learning content
delivered by teachers/lecturers through face-to-face or
other web-based methods of non, such as textbooks.

 Combination of multiple approaches to learning. Blended
learning can be achieved through the use of resources
"blended", virtual and physical resources [15].

Another definition of blended learning in the journal
portalgaruda.org is:
1. Thorne (2003), Blended learning is a combination of

multimedia technology, CD ROM, video streaming,
virtual classroom, voicemail, email and phone
conference, animated text online. All of this combined
with traditional forms of training in the classroom.

2. Harding, Kaczynski and Wood (2005), Blended
learning is an approach to learning that integrates the
learning of traditional face-to-face and distance
learning that uses online learning resources and a wide
selection of communication that can be used by
teachers and students.

3. Wilson & Smilanich (2005) concluded that blended learning
is the use of the most effective training solutions, applied
in a coordinated manner to achieve the desired learning
objectives.

4. MacDonald (2008), the term blended learning is usually
associated with incorporating online media on learning
programs, while at the same time retaining contacts face-
to-face and other traditional approaches to support
students. The term is also used in asynchronous media
such as email, forums, blogs or wikis coupled with
technology, text or audio synchronous[13].

Blended learning model is not merely a temporal
construction, but rather as a re-design the learning model with
the following characteristics:
1. A shift from a model of learning TCL to SCL, where

students become active and interactive.
2. Increased interaction between the student-instructor,

students, student content, and external resources.

3. The assessment mechanism of formative and summative
integrated for students, lecturers and teachers [6]

From some of the blended learning defenisi and
description of the etymology can be interpreted as that, the
process of learning with a blended learning not to instead of
traditional learning, but rather to improve the quality of the
learning process by making use of a wide range of approaches,
utilizing a wide range of media and technology.

a. Blended Learning Model Web Centric Course
(BLWCC)

Development of Blended Learning Model built in
categories including on MPSI lecture Learning Management
System (LMS), Web-Centric Course with several advantages:
(a) Increase the level of interaction between students learning
with the teacher or instructor (enhance interactivity), (b) allow
the occurrence of interaction of learning where and when
(time and place flexibility), (c) reach learners a broad in
coverage (potential to reach a global audience) , (d) facilitate
the completion and retention of learning material (easy
updating of content as well as archivable capabilities) [12].

Five keys to developing models of blended learning: 1)
a Live Event, 2) Self-Paced Learning, Collaboration, 3) 4) 5)
Performance Assessment Support Materials [3]. As well as
the three models (Web Course, Web-Centric Course,
Enhanced Web Course) and five models (Supplemental,
Replacement, Emporium, Fully Online and Buffet) be an
option in the development of model BL [14]
A blended learning model that was designed in the shape of
this research model replacement/Web Centric Course under
the name BLWCC, where this model will compress the
meeting in the classroom with online with a percentage of
meeting online is greater than the meeting in the classroom
that is, eight times online (66,67%) and face-to-face four times
(33,33%) for the meeting to 1, 3 rd meeting, meeting and
meeting of the 7 th to the 16 th.

D. Emission Karbonmonoksida (CO)

Generally transfortasi the motor vehicle that is most
widely used by students to the campus, virtually every
student using it, so in the hours of lectures this condition
very clearly visible on campus. Unconsciously campus has
provided a level of emissions (CO) carbon monoxide on
the campus environment. The actual condition of these
emissions can be eliminar by the campus, in various ways,
one of which is the designing of the model classes. As it
known collectively, the lecture there is performed
conventionally, there are also utilizing the internet, as a
complement of coursework. The conventional model-
merge with the internet gave birth to a blended learning
model. This model allows students to College anywhere
and at any time, in accordance with the percentage
proportion of face-to-face meetings and online agreed and
designed by teachers. Presentation of the face-to-face
meetings are expected to be able to reduce the emission of
Co caused student vehicles.
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The results of research conducted by Mursid R, et
all. in the journal of environmental chemistry (2007) [
shows that any vehicle that operates contributes 2,718.19
Ïg/karbonmonoksida m3 of gas (CO) on the air. The higher
the traffic density will be higher carbon monoxide
emissions are also given. The spread of these emissions are
exposed to up to a distance of 50 m with the wind speed
for gas and up to a distance of 250 m to solid particles. The
results of this research show that there is a danger of
pollution of our surroundings, and this needs to be a
serious attention and handling so that such threats can be
addressed as early as possible.

If from the campus environment can reduce vehicle
emissions levels of contribution, then the campus actually
has been carrying out its function as a precursor toward
green technology.

III. RESEARCH METHODOLOGY

Do need analysis as the initial research to look at the
quality, effectiveness, and the question of conventional
learning lecture lecture on MPSI. Try to fix the issue and find
out the cause. The spread of the now instrument is performed
to measure the quality of learning, now grouped into four
dimensions of the dispersion in grating instrument (organizing
strategy delivery strategy, learning, learning, learning
management strategies, the evaluation study). Data on sports
and on analysis using SPSS application and fishbone diagram.

The initial results of the study will be used as a source for
developing learning models BL with Borg and Gall..

IV. RESULTS AND DISCUSSION

A. Face to face lectures
Need analysis has been made to the quality of

face-to-face learning on MPSI, need analysis is done by
spreading the now instruments to students, the
dissemination of these instruments is carried out by four
groups of dimensional spread (organizing strategy delivery
strategy, learning, learning, learning management
strategies, the evaluation study). The data processed with
SPSS application and analyzed with analysis of fishbone
diagram, to answer the question posed to 54 students as
shown in table 1 as follows:

From the description of the count's answer to the
actual mean from each lattice instrument (Azwar, 2003)
with the results of calculations put the teaching quality
categories are on enough.

B. Data Analysis
The analysis of research data that will be processed in

the form of quantitative data against the present students for
12 times, pretest and posttest. To Posttest data given treatment

by using a blended learning model of learning web centric
course (BLWCC).

a. Quantitative Data Analysis

In this research will be conducted quantitative analysis
data covering emissions, pretest posttest data, and
normalization and test-t data.

a) Emission Data

Student absence for 12 times out of a total of 16
meetings of the applicability of the model BLWCC, affect
the level of evokes to CO emissions environment from the
use of motor vehicles, according to Mursid R, URet.all
(2007) levels of emissions of CO range 2,718.19 Ig/m3

[10], so the model can reduce average CO emissions
amounted to 81,545.70 lg/m3 seen on table 2

 

b) Pretest Data

Before the treatment given to the object of research,
then pretest conducted, i.e. the test answer reserved
material MPSI. Pretest subject as many as 30 students.
Based on the results of a pretest, students achieved the
highest score is the lowest 12, 24 and a mean of 19.27;
mode of 19; median of 19.50, as in table 3 and pretest
score interval frequency distribution can be seen in table 4.

Table 3

Statistics Pretest

Table 4

Frequency distribution of interval score Pretest
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On the distribution of pretest intervals in table 4
visible students get a value between 11-20 there are as
many as 19 people, and a value between 21-30 there are a
total of 11 people. Total tested there were as many as 30
people. Interval graph looks at the picture 1

Fig.1. The graph of the pretest

he chart above, it is envisaged that the students who
get a value between 11-20 there are as many as 19 people,
and between 21-30 there are a total of 11 people.

c) Posttest Data

Granting posttest intended to see the
achievement of improved ability to understand
material after treatment using berries in model
learning BLWCC for 12 times, then held the posttest
ability to understand the material. The subject on 30
posttest students. From the end of the test results, the
highest score achieved in students is 52 and the lowest
score of 25. In the know that the mean student earned
at the time of posttest 42.63; mode 40; the median
score of 43.00. Frequency looks at the statistical data
table 5 and table 6 frequency Distributions posttest
score interval.

Statistics Posttest

1) The distribution of the data is interval score posttest on
table 6 and chart in Figure 2 to see that students who scored at
intervals of 21-30 there is one person, the interval 31-40 there
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were 13 people, interval 41-50 people, and there are 13, 51-60
intervals there is 3 people.
d) Test For Normality

Normality testing against the pretest and posttest data
distribution on the object of this research to show a normal
distribution. On the significance of Kolmogorof-Smirnov
and Shapiro-Wilk > 0.05, as shown in table 7.

e) Paired  t-Test
This test was conducted to compare the student's

score was achieved at the time of pretest and posttest,
does the ability of students to understand increases or
decreases, just after the BLWCC against models treat the
give lectures MPSI. From the results of testing students '
abilities of visible results increased understanding
material MPSI, as shown in table 8, 9.10
Table 8

Paired Samples Statistics

From the table of paired samples statistics over
students ' understanding of experience-enhancing look of
19.27 42.63 percent to percent.

Paired Samples Correlation

From table 9 paired samples correlations over look
that the correlation between pretest and posttest in the use
of models BLWCC of 0.648. This indicates a significant
relationship.

V. CONCLUSION

Model BLWCC can reduce the emission of
karbonmonosida of 81,545.70 of 12 times lectures are
conducted online, due to the absence of motor students on
campus. The ability of the students also increased after
given a treat with model BLWCC

Paired Samples Test

From table 10 paired samples test above we can know that the
sig (2-tailed) is 0000. This means the value smaller than 0.05
(? = 5%). So it can be deduced that the difference in the ability
of students to understand the pretest and posttest give model
BLWCC for each of the respondents was not equal to zero, so
the BLWCC proven model can help increase the results of the
study. From the T table on the significance of 0.05:2 = 0.025
(test 2 sides with degree movies of freedom (df) n-1 = 29
result retrieved for the table of t + 2,045-2.045/. Can be
inferred values of t-female <-t-table (-27,266-2.045 and
significance < < 0.05 (0.000 < 0.05) then H is denied. This
shows there is no difference in test scores between MPSI
material understanding before (pretest) and after (posttest)
with model BLWCC

C. APLICATION OF MODEL BLWCC
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Abstract—This study aimed to describe the analysis of the
needs of the computer-based training model pedagogy
competence in order to design innovation quality learning in
Vocational Education. Methods This study used quantitative
descriptive, with data collection tool in the form of
questionnaires, interviews, observation and documentation
sheets. The results of the needs analysis and description of the
study found that the level of competence of graduates in the field
of informatics and computer engineering at the level of well
categorized, namely from the aspect of basic computer skills.
Eligibility pedagogy Vocational Education graduates categorized
at levels sufficient, namely in terms of device design aspects of
learning and mastery of aspects of class on learning to walk.
Besides, the information obtained from the interviews and
observations at several schools, show competence pedagogy
graduates of informatics and computer engineering field is still at
a level sufficient. Other facts also obtained from the analysis of
the needs of teachers, stating that graduates of informatics and
computer engineering education still has the competence
pedagogy is still low, as it also the competence of graduates is still
low, and less answer the needs as a teacher. It is time for
informatics and computer engineering graduate conducting
upgrading, training and workshops to enhance the scientific
competence and pedagogy. Innovation quality learning in
vocational education is largely determined by the quality of its
teachers.

Keywords : Need Analysis, Computer-Based Instruction,
Competence Pedagogy

I. INTRODUCTION

Education is a fundamental requirement for a person's life,
because it is through education allows people to get knowledge
and skills, and can improve morals and minds in attitude, so he
knows the ethics and norms in society. Government Regulation
No. 32 in 2013 which is a process of learning in vocational
education, because students are given the opportunity to
develop the potential and creativity so it is expected to have the
appropriate skills specializations. High Vocational Education is
an education that prepares students to be able to face changes -
changes in the community. Educators who have skills in the
field of vocational education generated through higher
education in the field of vocational training.

Based on Government Regulation (PP) No. 18 of 2007 on
teachers, declared that the competence that must be possessed
by Master includes pedagogy competence, personal
competence and social competence acquired through

professional education. Terms professional teachers must have
personal capability in this case the teacher is expected to have
the knowledge, skills and the skills and attitudes that are
reliable so as to implement the learning process effectively.
Formal legal foundation of human resource development of
teachers is Law No.14 of 2005 on Teachers and Lecturers.
Article 10 paragraph (1) of the Act states that the competence
of teachers includes pedagogy competence, personal
competence, social competence, and professional competence
acquired through professional education. Furthermore, these
four competencies outlined in the Minister of National
Education (game) No. 16 Year 2007 on Teachers Competency
Standards and Qualifications. Operational basis to increase the
competence of teachers are Permennegpan and Rb No. 19 of
2009 on Functional Master and credit figures.

College graduates specialized trades leading education in
the field of Information Engineering and Computer Guru is a
teacher who gives students experiences to the development of
Information and Communication Technology so that part
cannot be separated from human life, especially vocational
students in the city field. In the current era of globalization,
information and communication technology plays an important
role in several aspects of human life. Information and
communication technologies provide a very positive impact in
many ways, including: decision support; increased efficiency
and productivity; supporting the activity of work and learning;
and can even improve the quality of human life. The role of
information and communication technologies will increase as
the development time and eventually become a basic element
in the life of the inhabitants of earth's creatures.

Low quality and competence of graduates vocational
education informatics and computer reflected yet designed an
optimal knowledge in learning devices. Still there are teachers
who do not have a sense of responsibility towards discipline in
the classroom. Problems competence quality educators with the
needs of education marked by the number of teachers who
teach the teachers do not have the competence Informatics and
Computer Engineering. Problems of teachers in developing
their potential as educators. Improving the quality of
competence educators can be achieved through education and
training programs (Training). Training qualified teachers who
can produce a superior, robust, high-tech, and have sufficient
competence to be able to compete and excel.

Quality training will be able to produce a superior teacher,
resilient, high-tech, and have sufficient competence, so that
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they can compete and excel. Basically the implementation of
teacher training have many goals. The main purpose of the
training of teachers, namely a) Determine the feasibility of
teachers as agents of learning, b) Improve the process and the
quality of education, c) Improving the dignity of teachers, d)
Increasing professionalism.

Not all types of training can improve the competence and
professionalism of teachers, because many aspects that affect,
among other things: 1) the quality of the program, 2) the
quality of sources, 3) quality of academic facilities, 4) the
quality of supporting facilities, 5) quality of service, and 6) the
quality of the training process. Education and ongoing training
for teachers under the auspices of the Ministry of Education
and Culture by LPMP (Institute for Education Quality
Assurance). Training conducted by the package system, which
packages the field of training and training materials that have
been determined by the center, so that the material and
strategies often monotonous. The duration of training is usually
diverse, ranging between 36- 90 hours of lessons per class. The
problems experienced in the conventional training model is the
difficulty in reaching all teachers are there, so one person is not
necessarily vocational teachers will receive training within one
to seven years. Ideally, every teacher receive training every two
to four years. Education and training models used are still not
in accordance with the character of vocational teachers,
because not yet have the conceptual basis and techniques
operational clear, so we can say the current training is not
optimal. Training model developed should be improving
teacher competence Information and Communication
Technology.

The development model of teacher training is closely
related to efforts to improve the quality of the training process.
Training model holds a very important role in achieving the
success of the training process, meaning that if a design of a
training model developed well and through the steps necessary,
will be a great opportunity can be used optimally and can
improve the quality of training. If the quality of the training
increases are expected to increase the competence of teachers.
Based on the above considerations is expected that teachers
receive computer-based training can balace between a college
education and the needs in education. Computer-based training
model should be developed in accordance with the character
and ability of vocational teachers, have the conceptual basis,
and clear operations. Vocational teacher training model should
also be able to: 1) trigger the spirit of learning so as to have the
independence and self-development in learning; 2) spur
creativity to create media in learning; and 3) fun (enjoyable), so
that an educator will have the level of skills required by the
school. Developed a training model should be able to promote
creativity and innovation by a vocational teacher in
implementing computer-based training.

II. RESEARCH METHODS

Model development is done in this study using research and
development approach called the Research and Development
(R & D). According to Borg and Gall (2003: 569) defines
research and development are:

Education research and development (R & D) is a
process used to develop and validate education products.
The steps of this process are usually referred to as R & D
cycle, the which consists of studying research findings
pertinent to the product to be developed, developing the
products based on Reviews These findings, field testing it in
the setting where it will be used Eventually, and revising it
to correct the deficiencies found in the filed-testing stage. In
more rigorous program of R & D, this cycle is repeated
until the field-test the data indicate that the product meets
its behaviorally defined objectives.

Development of the training model is referred to as
computer-based training model (CBI) with the activities of the
Forum Group Discussion (FGD). The development method
used in this study refers to the research and development of 4D
models (Define, Design, Development and Deliberate). Then
4D will be developed into 5 steps: 1) Define is the first step
needs analysis, 2) Design is the second step of the planning /
design products, 3) Development is the third step of model
development by asking the validity and practicalities as well as
the Forum Group Discussion (FGD) for product models
produced, 4) Deliberate is the fourth step carrying out limited
testing against models of computer-based training (CBI), and
5) is the fifth step carry out trials expanded in vocational
education graduates.

Efforts to design development training model and test the
effectiveness of training models that have been developed, this
study will be conducted in three phases: Phase I analysis of
needs (need analysis) and design model (product design),
Phase II to develop the validity and the practicalities and Phase
III would test the model. In this study will only focus the first
phase I requirement analysis and design models.
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III. RESULT AND DISCUSSION

Based on the analysis needs of graduate education of
Informatics and Computer Engineering University of Bung
Hatta on pedagogy competence, it is necessary to do a needs
analysis. To ensure the ability of researchers in designing
learning device will provide a needs analysis questionnaire to
30 students were written in the score level respondents. The
questionnaire is divided by eight (8) categories of questions,
namely: Indicator 1 is a question that leads to the ability to
design a Learning Tool, Indicators 2 capability Understand and
Develop Your Potential, Indicator 3 capabilities Work Ethics,
Responsibility is high and a sense of pride to be a teacher of
ICT Indicators 4 ability Implementation and Planning
Education, Indicators 5 Know Your ability Characteristics of
students, Indicators 6 ability Teaching and Educating, 7
Indicators Communication Skills with learners, Indicators 8
capability Assessment and Evaluation. All parts of the
questions about the competence development pedagogy item
which will be part of the design of computer-based training
model. Part 1 Up to 8 with the item in question, with answers
yes and no.

The achievement of the objective of graduates vocational
education informatics and computer to be part of the
development of computer models of training and competence
pedagogy, Indicator 1 Needs Learning Tool consists of 4
questions with - Average 77.5% answered yes for an answer.
Indicator 2 capability Understand and Develop Your Potential
consists of 7 questions with the average - average of 74.3 for a
yes answer. Indicator 3 Work Ethic capability, high
responsibility and pride to be a teacher of ICT consists of 8
questions with the average - average 72% with a yes. Indicator
4 Ability Learning Implementation and Planning consists of 3
questions with the average - average 72.2% with a yes.
Indicators 5 Know Your Ability Characteristics of Students is

composed of 6 questions with the average - average 79.4%
with a yes. Indicators 6 Ability Teaching and Educating
consists of 10 questions with the average - average 74.6% with
a yes, Indicators 7 Communication Skills with Learners
consists of 5 questions with the average - average 68.6% with a
yes, the indicator 8 Capability Assessment Evaluation consists
of 5 questions with the average - average 67.3% with a yes.
Thus, the above indicators reinforce researchers to conduct
research in order to build a computer-based training model on
pedagogy competence in vocational colleges.

IV. CONCLUSION

Based on the results of the needs analysis and discussion, it
can be concluded that the competence pedagogy already on the
category quite well, but when entering the world of work they
have to be trained first. In terms of preparing learning tools and
know the progress of learners and responsibilities for learners,
especially the world of education, for example, graduates have
the competence is lacking because of the learning process in
college they only focused on how to design it, but never taught
how to implement it.

While the level of achievement of competence pedagogy
based on the opinion of several conditions is still low, it is
evident from the results of the visit and observations made to
some schools, they said that graduates of vocational education,
especially Education Informatics and Computer Engineering is
not ready, the competence of graduates is still very low,
especially on creativity possessed by graduates in solving
problems related to learning device, the issues have a work
ethic and responsibility, and undertake assessment and
evaluation techniques to students. The advice given by the
school is the need for training in order to optimize the ability of
a candidate teacher in the learning process, especially learning
technique with the training is expected to open up horizons of
learners with real issues that require concrete solutions to solve
them.
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Abstract-The condition of lecturing in department of
physic education especially in atomic physic and
nuclear lecturing with no modul, old books and no
learning media. It is influence the quality of atomic
physic and nuclear lecturing. So, lecture and students
need tools like e-modul for help them study it . We
need software for create e-modul. One of the software
can be used as a learning media for e-modul is software
3D Pageflop Profesional.

This research is development research with ADDIE
model consist of problem analysis, design e-modul,
development, implementation, and evalution. The
purpose of research to look students' perceptions of e-
modul used. The research will be held during the
lecturing of atomic physic and nuclear by looking at
students perceptions of the e-modul used. The e-modul
of atomic physic and nuclear lecturing take on topic
radioactivy. It according to syllabus lecturing of atomic
physics and nuclear. Researcher hope this research can
improve the quality learning in class and increase
motivation student to study Atomic Physic and Nuclear
Lecturing. The e-modul has been validated by expert
and result of students perception average percentage
89% with strongly degree criteria.

Keywords : e-modul, Atomic Physic and Nuclear
Lecturing, and 3D Pageflop Profesional

I.INTRODUCTION
Atomic Physic and Nuclear Lecturing is one of

the course studied in physic education study program.
Atomic Physic and Nuclear Lecturing is an important
course for learning physics in physic education study
program. Atomic Physic and Nuclear Lecturing has
relation with the other course like modern physic,
quantum physic and fundamental of physic. Based on
the observation of the learning process and obtained
information of some basic problems in atomic
physics lecture course, One of the problems learning
media and references to be used in the lecture. Using

of books already very old and need new one.
Learning process also use a lot of different references
and publishers of book. This condition make different
concept between one book and the others. In
addition, collection book about atomic and nuclear
physic very limited collecting. If this situation
allowed to continue, it will have a negative impact
quality of learning and learning outcomes the course
atomic physic and nuclear.

II. RESEARCH  METHOD
This research is classified as Research and
Development. For develop this module, we use
ADDIE model. ADDIE is an acronym for analysis,
design, development, implementation, and Evaluate.
According to Branch (2009) flowchart ADDIE
development can we see in figure 1.

.

Figure 1. Flowchart of EDDIE model

III.RESULT AND DISCUSSION
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Analysis the development e-modul on atomic
physic and nuclear lecturing based on need analysis
of the lecturing.  The condition of lecturer in atomic
physic and nuclear lecturing with no modul or good
learning media. It is based on lecturing during two
semester observation that’s do by researcher. It is as
reference to develop good modul.

Design of this modul based on the results of the
analysis GBPP and SAP in this case, the topic of the
e-modul is radioactivity. Researcher collect some
references like book, article, figure, and video about
radioactivity. And then researcher prepare the other
e-modul supporting like installer software 3D fageplp
professional and its 3D reader.

For develop this modul, we do validation form
expert and take data student perception. Validation
expert for e-modul based on 3D fageflip professional
on atomic physic and nuclear lecturing with
radioactivity topic which include the media and
content of the e-modul is done by one person; The
result of validation on content of the e-modul can be
see on Table 1.

Table 1. Result Of validation content of e-modul

No Assesme
nt

Indicator

Statemen
t

Assesment Sugg
estio

ns
Yes no

1. Relations
hip
content
between
SK and
KD

Complete
ness
content
according
to SK and
KD

√

Latitude
content
according
to SK and
KD

√

The depth
of the
content
according
SK and
KD

√

2. Accuracy
of
Content

Concepts
and
definition
described
accurately

√

No Assesme
nt

Indicator

Statemen
t

Assesment Sugg
estio

ns
Yes no

Explanati
on of the
principles
of content
accurately

√

Using of
Example
questions
accurately

√

Pictures,
diagrams,
and
illustratio
ns are
displayed
accurately

√

The
breadth of
content
submitted
through
3D
Pageflip
Profession
al

√

The
breadth of
content
presented

√

3. Supportin
g Leaning
Of
Content

The
reasoning
in the
content
submitted

√

There are
linkage
between
the
content

√

The
language
used is
able to
communic
ate with
readers

√

There is √
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No Assesme
nt

Indicator

Statemen
t

Assesment Sugg
estio

ns
Yes no

applicatio
n given in
the
content of
the e-
modul
Interesting
content

√

Support to
look for
the other
learning
topic

√

4. Regency
of the
content

The
content
presented
according
with
developm
ents in
science

√

The New
of Figure,
diagrams
and
illustratio
ns

√

The new
of
animation
and video

√

Variation
of case

√

The new
references

√

While the result validation on media of the e-
modul can see on table 2.
Table 1. Result Of validation Media of e-modul
No Indicator

assesment
Statement Statement Sugg

estio
ns

Yes NO

1. design
cover
module

Suitable title
for module

√

Suitable size
of letter

√

Suitable color
of writing

√

Suitable
using of
words

√

No Indicator
assesment

Statement Statement Sugg
estio

ns
Yes NO

Using clear
writing

√

Suitable
combine
between text
and
background
color

√

2. Display
Figure

Suitable color √
Suitable size
of figure

√

Compliance
images with
background

√

Variation
image

√

3. Display
Video and
animation

Suitable color √
Suitable size
video and
animation

√

Compliance
between
video and its
background

√

Variation
between
video and
animation

√

4. Design Consistency,
format,
organize and
attractive
module

√

For data student perception do with 20 students of
physic education study program. While the result of
perception data with student physic education study
program can see in table 3.

Table 3. Result data student perception
Indicator

assessment Statement
Score Criteria

Display Module
Clarity of
the text

The text
or writing
on this
module is
easy to
read

89 Strongly
Degree
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Indicator
assessment Statement

Score Criteria

Clarity of
the figure

Size of
image
clarity
picture
presented
is
appropriat
e (not too
big and
not too
small)

87 Strongly
Degree

The color
and shape
of the
displayed
image is
clear

86
Strongly
Degree

Attractiven
ess of
figure

Figure
presented
interesting

9
1
Strongly
Degree

Compliance
figure with
content

The
images
presented
in
accordanc
e with the
content

8
7
Strongly
Degree

Clarity of
animation

Animation
presented
is
appropriat
e (not too
big and
not too
small)

9
1
Strongly
Degree

The
attractivene
ss of the
animation

Interesting
animation

8
8
Strongly
Degree

Compliance
animation
with
content

Animation
presented
according
with
content

8
8

Strongly
Degree

Clarity of
video

The video
presented
is
appropriat

8
5
Strongly
Degree

Indicator
assessment Statement

Score Criteria

e (not too
big and
not too
small)

The
attractivene
ss of the
video

Video
presented
interesting

8
8

Strongly
Degree

Compliance
video with
content

Video
presented
according
with
content

8
4

Strongly
Degree

Presented Content of
the module

Content
presentatio
n

Content
presented
from the
simple to
the
complex

8
1
Strongly
Degree

Content
presented
simple
and
understan
dbale

7
7

Degree

Clear
order of
the
content

8
3

Strongly
Degree

Clarity
sentences

Using
Sentence
in the
module
easy to
understan
d

8
3
Strongly
Degree

Using
language
is
communic
ative and
not make
boring

8
0
Strongly
Degree

Clarity of
terms

Using
terms in
this
module
accompan
ied by an
explanatio

7
7
Degree
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Indicator
assessment Statement

Score Criteria

n and
easy to
understan
d

Compliance
example
with
content

This
module
explains
the  using
an
appropriat
e example
problems
and
accompan
ied it by
completio
n

8
2
Strongly
Degree

The advantages of
Module

Easy
Learning

Instructio
ns for use
module
clear and
can help
user to use
it

8
5
Strongly
Degree

The lesson
in the
module
can help
make it
easier to
understan
d the
material

7
9
Degree

Interest
using the
module

This
module is
interesting
to learn

8
7
Strongly
Degree

Increased
learning
motivation

This
module
can help
increase
motivatio
n to learn
physics

8
5
Strongly
Degree

Range Percentage
Range percentage criteria

80%-100% Strongly Agree
60%-79,99% Agree
40%-59,99% doubtful

20%-39,99% disagree
0-19,99% Strongly Disagree

From table 1 and table 2 we can see that there is
small revision for product e-module on atomic physic
and nuclear lecturing. From the table 3 we see that all
of the item assessment strongly degree and just 4
item with criteria degree. These indication that this is
good product and suitable for production. While
Implementation and evaluation e will be use in
atomic physic and nuclear lecturing on next semester

IV. CONCLUSION
Based on the development and the results

discussion,  it can be concluded that the development
e-modul on atomic physics  and nuclear lecturing
very good  for learning because it has been tested for
feasibility by the validator as expert and students
perception with the percentage average of 89% with
strongly degree criteria.
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Abstract - This article aims to describe the process and the
result of a measurement development for English students’
core competencies practices in learning process. Self-
evaluation questionnaire was developed to measure the
students’ core competencies practices in their learning
process. Sixth steps were applied in the instrument
constructions; they were literature studies; defining
constructs and sub-constructs; constructing indicators;
assessing and judging indicators; defining face validity,
confirming content validity, consistency testing; and
confirming constructs validity. The result came out with
three main constructs; soft skills, hard skills and academic
character. Soft skills classified into six sub-constructs with
49 indicators.   Hard skill was classified into 11 indicators
with no classification into sub-construct. While academic
character classified into seven sub-constructs with 48
indicators.

Keywords: core competencies, soft skills, hard skills,
academic character, Indonesian Conceptual Framework-
KKNI.

I. INTRODUCTION
Much research on development of core competencies, generic
skills, life skills or interpersonal skills at university had been
discussed broadly and hugely published since 1990.Most of
the research was conducted in field settings where the most
commonly used method of data collection is the survey
questionnaire. Unfortunately, the measurement developed and
used often has lacked reliability and Validity which has led to
difficulties in interpreting research results  This is because of
the procedure and the process of the measurement
development was unexplained and unjustifiable(Esposito,
2002).

In relation to this study, Indonesian Qualification Framework
(KKNI) emphasized on Core Competencies Outcomes of
graduate. To implement the KKNI, Indonesian Higher
Education Curriculum suggested core competencies
development must be embedded in the teaching and learning
process in undergraduate program. Every program needs to
design and formulate how to embed core competencies

development in the teaching and learning process as well as
the instrument for evaluating the development of core
competencies itself (Tim Kurikulum dan Pembelajaran
Direktorat Pembelajaran dan Kemahasiswaan, 2014).

Thought the KKNI had been established since 2013, however
the implementation of core competencies development in
teaching and learning process at English Department of
University of Jambi is not practice yet in real action. This
caused by there is no to guidance and instrumentation of core
competencies practices. In relation to the issue, the researcher
initiated to conduct a research to produce a model of core
competencies development in the teaching and learning
process at English Department of University of Jambi. The
first phase of the research is instrumentation development and
need analysis on core competencies development model.  This
paper reports the process and outcomes of the first phase of
the development.

II. THE OBJECTIVE

This paper aims to define, describe and discuss the process
and outcomes of instrument development for core
competencies practices in teaching and learning process at
English Department at University of Jambi. This paper also
aims to report and discuss the content main construct, sub
construct and indicator developed. And validity and reliable of
the instruments are also discussed.

III. DEFINING CORE COMPETENCIES AND IT’S
INSTRUMENTATION

In this study, by refereeing to some previous resources such as
Hadiyanto & Suratno, 2015, Bialik, et., al. (2015), Hassan., et.
al. (2013), Hadiyanto & Mohammed Sani (2013),
Hadiyanto.(2011), Hadiyanto, (2010), Person, Ann ., et. al.
(2009) and Zalizan., et. al (2006) core competencies
reconceptualise and redefine as skills developed during
teaching and learning process at university in order to provide
students with three major competencies; Soft Skills, Hard
Skills and Character. Soft skills include communication skills,
IT Skills, numeracy skills, learning how to learn skills,
problem solving skills, working with others and subjects core
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competencies. Hard skills related to major knowledge skills; in
these study hard skills is the ability of students use their four
major English skills and specific skills of each major skill in
real practices. Academic character is defined as the practical
values which are automatically embed in the students learning
activities to support their soft and hard skills performance.
In relation to Preparing the classroom for core competencies
development certainly requires proper planning and
preparation. Giving a full lecture or demonstrating the core
competencies practices; soft skills, hard skills and academic
character are not proven methods of developing the skills
among the students. The literature stresses the importance of
both theory and practice as necessary elements in the process
of learning (and the development of core competencies
through real practice, yet many writers assert that students
have difficulty in transferring theoretical concepts acquired in
the classroom to practical applications in the workplace in
areas as varied as aviation, all disciplines knowledge. For
answering the issues some expert suggested that important
opportunities for the development of core competencies must
occur in the selection of delivery methods. Teaching contexts
can provide an explicit focus on the development of core
competencies, thus providing students with opportunities to
develop them. The students’ core competencies will be highly
promoted if the large opportunity given to the students to
practice these attributes within learning activities and
otherwise (Hadiyanto & Suratno, 2015, Hassan., et. al. 2013,
Hadiyanto, 2010).

Students learn most effectively when they have the
opportunity to interact with other students. Interaction among
students typically leads to group problem solving. When
students are unable to meet together, appropriate interactive
technology for learning such as E-mail, E-learning, Online
learning, Online course some current ICT application, should
be provided to encourage their it skills as well encourage their
small group and individual communication. Assignments in
which students work together and then report back or present
to the class as a whole, encourage student-to-student
interaction. Ensure clear directions and realistic goals for
group assignments. Distant students need to reflect on what
they are learning. They need to examine the existing
knowledge frameworks in their heads and how these are being
added to or changed by incoming information (Hadiyanto,
2010).

In short there are many ways of achieving the goals and
learning outcomes or program objectives that have been set by
each institution. Nevertheless the approaches used in
designing the curriculum and the selection of the teaching-
learning activities must be based on sound learning principles.
Students learning activities should be designed with a view of
encouraging students to actively participate in their process of
learning.  Priority is placed on lecturer setting goals and
objectives for the students’ engagement and activities related
to the promotion of   core competencies (Hadiyanto, 2013;

Washer 2007; .Zalizan Mohammad Jelas & NorzainiAzman
2005)

Measurement of core competencies practices in the process of
learning was discussed in literature study at previous stage.
Some theories were retrieved and characterized into practical
statements of core competencies. In daily teaching, hard Skills
are typically easy to observe, quantify and measure. The
evaluation formally designs for this type of skills for every
subject. However the hard skills in term practices in real
contact were rarely measured by educator. Soft skills are
typically hard to observe, quantify and measure by a test. Self-
evaluation questionnaire model were be developed to measure
students’ experience, learning activities, learning strategies
and how they cope with E-learning, online learning and ICT
based learning. Academic Character qualities are defined as
distinct from soft skills, which represent the ability to fell,
knows, express and practice of humanism values in learning
activities context. In this study, academic character
encompasses into seven characters, honesty, appreciating,
tolerance,  discipline,  patient,  confidence and  responsible
(Bialik, et., al 2015; British Council, 2015;Tim Kurikulum dan
Pembelajaran Direktorat Pembelajaran dan Kemahasiswaan,
2014; Wilson., et. al. 2014; Lowden, et. al. 2011; Hadiyanto,
2010; Hadiyanto, 2011; Hadiyanto, 2013; Zalizan 2006; and
Vezzuto, 2004)

IV. METHOD

The development used qualitative and quantified method in
deferent steps and analysis.  The measurement was design
with model of self-evaluation. The first step was analysis of
HE curriculum and literature studies including previous
existing instrument; the second step was defining constructs
and sub-constructs to be developed; the third step was
indicator development, and assessment and judgment of
researchers to see the appropriateness of each item under the
belonging construct, the fourth step was holding a seminar
among lecturers to analyze face validity, confirm content
validity as well as check technical errors in the instrument; the
fifth steps confirmatory factor analysis and the last step was
consistency analysis.

V. THE OUTCOME OF INSTRUMENT DEVELOPMENT

The outcomes of Indonesian HE curriculum guidelines and
literature studies as the first step of instrumentation
development come out with three mains construct of core
competencies: Soft Skills, Hard Skills and Academic
Character. The second step was defining sub-constructs. The
result categorized soft skills into communication, IT Skills,
Numeracy, Learning how to learn, Problem Solving Skills,
Working with others. Hard Skill was not divided. Based most
of hard skills practices had been embedded into hard skills,
and based on KKNI itself hard skills only 20% of total skills
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needed, and it’s already measure by CGPA. In this case hard
skills cover the general content subject practices.

The third step was indicator development, assessment and
judgment of researchers to see the appropriateness of each
item under the belonging construct. The result coming with
numbers of indicators toward each sub-construct (scale). Core
competencies in term of soft skills coming with 49 indicators
and categorized into six sub-constructs of indicators. Core
competencies in term of Hard skills coming with 10
indicators, while Academic Character was coming with
seventh sub constructs with 49 indicators. The fourth step
was holding a seminar attended by some lecturers and master
degree students to analyze face validity, confirm content
validity as well as check grammatical errors of the instrument
of core competencies practices as a whole. Some indicators
had been revised by considering participants’ suggestion, and
as the result all indicators toward each sub-construct can be
understood and agreed by the seminar participants. The
number of indicator had been revised based on sub-construct
were one indicator of communication skills, four indicators of
numeracy, three indicators of problem solving skills, and one
indicator of working in team. While there was no indicator of
hard skills revised. In term of academic character, two
indicators of honesty, three indicators of patient, three
indicators of confidence and three indicators responsible were
revised.

The fifth step was trying out the questionnaires and
consistency testing with 50 respondents. Pallant (2011) and
Hair, et. al (   )  suggested that Cronbach alpha coefficient .60
for a construct consists of 10 items and below,  while
coefficient .70 is recommended for a construct that consists of
more than 10 items.  And Corrected item-total correlation at
0.30 is acceptable. The result of consistency analysis is
presented in Table 2.

The result of consistency analysis found that 10 indicators of
Core Competencies yielded  low consistency or did not
obtained recommended corrected item total correlation value
at .300 (Julie Pallant, 2012, Hair, et. al 2011). The ten
unreliable indicators distributed into sub-constructs as follow:
two indicators of communication skills, two indicators of
numeracy skills, two indicators of working with others, two
indicators of hard skills, three indicators of academic
characters in term of honesty. The indicators were not deleted
but they were revised in term of content and phrases. Then the
content and statement of indicators had been revised and
redistributed for sample size 150 and above. Sample size at
150 and bigger is good to run factor analysis in order to
confirm construct validity (Julie Pallant, 2012, Hair, et. al
2011).
The sixth steps confirmatory factor analysis was conducted
with sample size 186 and above. The criterion for the
construct validity was considered as acceptable if the items in
each construct yielded loading factor  at least 0.40 or higher,

in others way to say the statement used in the construct is
measured what supposed to measure (Hair at al. 2011 &
Pallant  20011). The factor loading was investigated thought
Component Matrix and Rotated Component Matrix.  The
result of factor analysis is presented in Table 2 and 3.

Table 3 confirms that all of the items were related strongly
with its construct. All statements now are valid to measure its
construct.  The statements in communication skills yielded
factor loading in the range .452 to .647, information
technology in the range .477 to .740, numeracy in the range
.462 to .764, learning how to learn in the range .478 to .709,
and problem solving between .634 to .770 and working with
others between .539 to .719.  Hard skills yielded factor loading
.599 to .722. The factor loading of each variable (items)
confirm that the statements of the construct explain and
measure what supposed to do.

Construct validity of Academic Character in term of loading
factor as shown in Table 4 confirms that all of the items were
related strongly toward its construct. On other hand, the
statements used to measure academic character are valid to
measure its construct.  The loading factors yielded are from
.469 to .647 for honesty, .542 to .746 for appreciation, .675 to
.784 for discipline, .503 to .775 for patient,.639 to .795 for
confidence and  .577 to .722 for responsibility.

It is concluded that the process of the instrument development
had produced valid and reliable measurement of the students’
practices of core competencies during their study at English
department at Universitas Jambi. Table 4 shows the final
result of main content of statements toward its construct in
core competencies development.

VI. DISCUSSION

A set of questionnaire was developed to acquire information
of the practices of core competencies through the students’
engagement and activities.  Questionnaire academically is able
to measure the students’ core competencies practices in
teaching and learning process. The instrument core
competencies consist of three main scales soft skills and, hard
skills and academic character. Soft skills and academic
character was developed in multiple measures each of which
consists of multiple items, while hard skills were developed on
a single scale which consists of multiple items. The instrument
was design in questionnaire form with 5 like rt scale
alternative answers. The number 1 to 5 was used to describe
respondent core competencies practices. We should note that
there are many different types of measures, but the vast
majority of scales used by behavioral scientists in survey
questionnaires are Likert scales that utilize an interval level of
measurement.
It might be there is some similar instrument in measuring soft
skills, generics skills, interpersonal professional skills, and
character however it is not found yet the instrumentations
developed in measuring core competencies practices in the
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process of teaching in learning. While many researchers may
not be interested in measurement development per se, they just
looking at and use an existing Instrument without knowing
how the instrumentation developed   as the result they often
used inadequate,  inappropriate or unreliable and could not
measure what expected to measure. Some available
questionnaire developed aims to measure graduates’ soft
skills, generic skills or interpersonal skills performance at
work place, however this instrument developed to investigate
the development of core competencies applied in the
classroom setting, embedded between soft skills, hard skills
and academic character.

The instrument development are following research ethic,
logic, scientific and using both qualitative and quantitative
data, in term of theory and practice. The procedure and steps
applied in the development processed are very clear,
academically responsibility and normally used and accepted
and commonly understood by social scientist.  In addition, it is
true that this instrument developed to measure core
competencies practices teaching and learning process for EFL
students at English Department of Jambi University, however
it is academically adaptable and usable for any field of courses
in term of investigating core competencies practices in
teaching and learning activities.

VII. CONCLUSION

This article presented the process measurement of core
competencies practices in teaching and learning activities at
English Department of Jambi University. Four out of five
steps had been done; they are; analysis of HE curriculum and
literature studies including previous existing instrument;
defining constructs and sub-constructs; indicators
development, and assessment and judgment of researchers and
holding a seminar among lecturers. While the fifth step is
confirmatory factor analysis, and ideally conducted on sample
size at least 150. However, it assumed that there will be no
changes made for the main construct and also sub-construct,
however the changes might be made for indicators based on
the analysis result later. The result the fourth steps come out
with core competencies soft skills, hard skills and academic
character. Soft skills is coming with 49 indicators and
categorized into six sub-constructs; hard skills coming with 10
indicators, while Academic Character was coming with
seventh sub-constructs with 49 indicators.
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Table 1. Corrected Item-Total Correlation and Cronbach's Alpha if Item Deleted
Construct Number of

Indicator
Corrected Item-

Total Correlation
Cronbach's Alpha if

Item Deleted
CORE COMPETENCIES 107 - .952

I. Soft Skill 49 - .903
a. Communication 9 .331 - .592 .766
b. It Skills 6 .281 - 450 .632

c. Numeracy 8 .022 - .636 .758
d. LHTL 11 .327 - .596 .815

e. Prob. Solving Skills 7 .389 - .523 .742
f. Working with others 8 .247 - 388 .694
II. Hard Skill 10 .181 - .555 .723
III. Academic Character
a. Honesty 8 .044 - .453 .559

b. Appreciating 17 .439 - .617 .799

c. Tolerance 5 .315 - .451 .636
d. Discipline 8 .391 - .680 .809

e. Patient 8 .305 - .512 .748
f. Confidence 6 .497 - .632 .777
g. Responsible 7 .473 - .670 .813

Table 2 Loading factor (L.F) of item upon component of core competencies
Soft Skills Hard Skills

Com. IT Num. LHTL PBS WT
No. L.F No. L.F No. L.F No. L.F No. L.F No. L.F No. L.F
A1 .558 B1 .520 C1 .664 D1 .636 E1 .670 F1 .669 G1 .670
A2 .536 B2 .574 C2 .638 D2 .685 E2 .752 F2 .539 G2 .662
A3 .647 B3 .653 C3 .363 D3 .690 E3 .657 F3 .693 G3 .722
A4 .452 B4 .477 C4 .764 D4 .644 E4 .647 F4 .662 G4 .599
A5 .645 B5 .667 C5 .715 D5 .536 E5 .770 F5 .645 G5 .630
A6 .569 B6 .740 C6 .528 D6 .709 E6 .718 F6 .719 G6 .506
A7 .585 C7 .462 D7 .478 E7 .634 F7 .491 G7 .683
A8 .633 C8 .682 D8 .617 F8 .706 G8 .638
A9 .629 D9 .656 G9 .614

D10 .548 G10 .685
D11 .625

Com. = Communication Skills; IT = Information Technology; Num. = Numeracy; LHTL = Learning How to Learn; PBS =
Problem Based Learning; WT= Working in Team
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Table 3 Loading factor (L.F) of item upon component of core competencies
Academic Character

Honesty Appreciation Tolerance Discipline Patient Confidence Responsibility
No. L.F No. L.F No. L.F No. L.F No. L.F No. L.F No. L.F

H1 .647 I1 .653 J1 .727 K1 .737 L1 .629 M1 .726 N1 .722
H2 .537 I2 .563 J2 .696 K2 .519 L2 .636 M2 .795 N2 .709
H3 .555 I3 .675 J3 .784 K3 .481 L3 .503 M3 .758 N3 .620
H4 .490 I4 .653 J4 .762 K4 .654 L4 .765 M4 .698 N4 .665
H5 .469 I5 .587 J5 .675 K5 .695 L5 .775 M5 .639 N5 .577
H6 .649 I6 .542 K6 .578 L6 .664 N6 .618
H7 .579 I7 .746 K7 .721 L7 .745 N7 .578
H8 .616 K8 .707 L8 .672

Table 1 Results of Construct, Sub-construct and Indicators Development of Core Competencies
Core Competencies Indicators

Soft Skills
A. Communication 1. Doing presentation, 2. Using Different formats, 3. Using Vocabularies,

expressions and body language, 4. Integrating ideas or information, 5.
Summarizing key issues (Oral), 6. Giving feedback, 7. Communicating
some ideas in writing, 8. Writing a report, 9. Summarizing key issues
(written).

B. It Skills 1. 1. Selecting relevant information, 2. Sharing references, resources and
information, 3. Developing assignment in the form of text, image, chart,
etc, 4. Presenting using some illustrations in power point,5. Using software
or application features, 6. Developing the structure of presentation

C. Numeracy 1. Reading tables, charts, graphs and numbers, 2. Measuring learning
activities and outcome, 3. Using effective and efficient ways, 4. Presenting
based on points but calculable, 5. Labeling tables, charts and graphs, 6.
Managing time for working on assignment, 7. Improving on use of
numeracy to support learning, 8. Identifying the relevant information
sources

D. Learning how to learn 1. Improving academic performance, 2. Assessing the effectiveness and
efficiency, 3. Identifying factors impacted on learning outcomes, 4. Setting
realistic targets and plan, 5. Learning independently and be responsible, 6.
Identifying ways my work best, 7. Putting together ideas or concepts, 8.
Reviewing what and how to learn, 9. Consulting with lecturers, 10.
Adapting learning strategy, 11. Comparing information from various
resources.

E. Problem Solving
Skills

1. Identifying a problem, 2. Solving problems with several ways, 3. Using
different methods to analyses a problem, 4. Accommodating diverse
perspectives, 5. Solving problems by resources provided, 6. Presenting an
approach to solve a problem

F. Working with others 1. Learning activities in a group, 2. Having conversations with different
races in learning, 3. Working in team, 4. Resolving conflicts in team work,
5. Giving feedback to improve team work, 6. Keeping yourself and others
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motivated, 7. Respecting diverse perspectives, 8. Thinking and offering
ideas to a group work

Hard Skills

1. Applying specific knowledge and skills, 2. Discussing ideas specific
knowledge of a course, 3. Connecting prior knowledge with topic of
discussion, 4. Transfering knowledge based on into practices, 5.
Interpreting subject-content into technical practices, 6. Practicing your
subject-content knowledge, 7. Answering technical questions proposed by
enhancing your technical skills, 8. Developing specific competence, 9.
Representing specific competencies

Academic Character

A. Honesty 1. Telling what I can do and cannot, 2. Admit friends’ strength, 3.
Confessing my weakness, 4. Telling true resources, 5. Not to present and
report a fictive data, 6. Not copying and pasting for assignment, 7. Not
pretending to understand, 8. Giving a lie appraisal.

B. Appreciating 1. Honoring friends’ improvement, 2. Listening to friend, 3. Paying
attention to a friends’ presentation, 4. Respecting friends equally, 5.
Encouraging less active friend, 6. Prioritizing harmony in giving different
ideas, 7. Giving appraisal to friends’ effort and work.

C. Tolerance 1. Appreciating differences of ideas, 2. Appreciating the attitude of others,
3. Accepting the ways of friends in presenting, 4. Appreciating ways of a
friend in completing assignment, 5. Accepting diversity in a group.

D. Discipline 1. Following academic rules, 2. Coming to a class earlier, 3. Submitting
assignment by the deadline, 4. Organizing learning activities daily, 5.
Scheduling, timing and prioritizing activities, 6. Targeting learning output
to be obtained, 7. Following rules set by classroom agreement, 8. Following
a style in completing assignment.

E. Patient 1. Self-Devoting, 2. Hearing long explanation, 3. Accepting the result, 4.
Controlling emotion, 5. Staying motivated, 6. Working on assignment even
under pressure

F. Confidence 1. Pushing downnervousesness, 2. Encouraging to present, 3. Being
confident, 4. Encouraging to participate, 5. Encouraging to be more
confident to perform, 6. Assuring own ability.

G. Responsible 1. Completing my own part as group, 2. Own involving in group
discussion, 3. Taking a part as moderator, 4. Own Checking for some errors
and mistakes, 5. Own revising of report, 6. Taking a role of group leader, 7.
Completing assignment
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