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Abstract

The cattle in the village Tempok traditionally maintained, in the sense that 
no caged animals. On the afternoon of cattle grazing in the garden, the evening 
brought home and left on the home page. The problem, waste of cattle can cause 
environmental pollution. Based on the problems of making biogas training was 
conducted with the aim to increase knowledge and awareness of peasant farmers 
in minimizing environmental pollution and produce biogas reactor. The goal of 
this group was the farmers’ cattle Pinatoroan and Samperongan. The method used 
of the application of science and technology was extension and training program 
of making biogas. Waste of cattle produces methane (CH4), which can increase 
greenhouse gas emissions. One of the activities that can be done is processing of 
biogas as an effort to improve environmental quality. Biogas reactor is made of 
2 pieces and has successfully seen the fire coming out of the stove. This activity 
is done to reduce greenhouse gas emissions produced from waste of cattle. The 
result of the application of science and technology was to increase knowledge and 
awareness of peasant farmers in minimizing environmental pollution. Biogas reactor 
produces gas as a fuel substitute. Benefits derived from these activities is to reduce 
expenditures for kerosene, reducing the dependence of fuel wood, the home page be 
clean, pleasing to the eye and reduce odor.
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Introduct�on

Accord�ng to Putro (2007), global energy cr�s�s caused world o�l pr�ces reached 
U.S. $ 70/barrel. Th�s cond�t�on  �nfluenced the l�fe of Indones�an �nclud�ng rural 
people of the d�str�cts Tompaso. There �s a need to prov�de an alternat�ve energy 
supply through development non-fuel energy technolog�es wh�ch are env�ronmentally 
fr�endly. 
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Based on jo�nt dec�s�on of the M�n�ster of Home Affa�rs and M�n�ster of Agr�-
culture, No. 54 of year 1996: 304/KPTS/L.P.120/4/96, about Gu�del�nes for Imple-
mentat�on of Agr�cultural Extens�on, a program to �mprove farmer groups, based 
on local cond�t�ons and potent�al resources, and cons�der�ng the strateg�c env�ron-
ment that �nfluence �t, have been run (Department of An�mal Husbandry, 1998). 
The program was pr�mar�ly �ntended for low �ncome rural households. One energy 
technology �n accordance w�th the requ�rements of the rural households was b�ogas 
technology. Accord�ng to Sr�sertpol et al. (2010), b�ogas was one k�nd of energy and 
susta�nable development that were essent�al to energy and env�ronmental plann�ng. 
B�ogas from cattle waste could subst�tute kerosene wh�ch were expens�ve and scarce 
�n rural area. 

In D�str�ct Tompaso there were two groups of cattle farmers, namely group 
of cattle farmers P�natoroan and Samperongan. The groups ma�nta�ned the�r cattle 
trad�t�onally and extens�vely. On the morn�ng unt�l late afternoon the cattle were let 
graz�ng �n the f�eld. In the afternoon, around 18:00 o’clock, the cattle were brought 
back and let slept �n the�r home yard. The system caused env�ronmental problem due 
to unmanaged of the cattle dunk(El-Had�d� and A-Turk�, 2007). 

Based on these problems, we conducted a program to use cattle waste to make 
b�ogas. The purpose of program was to tra�n members of the cattle farmer groups 
to convert the�r cattle waste �nto b�ogas. Th�s program were cons�sted of two act�v�-
t�es namely extent�on serv�ce and tra�n�ng. These act�v�t�es were done as efforts to 
�ncrease awareness of the cattle farmers �n m�n�m�z�ng env�ronmental pollut�on.

Mater�als and Methods

Based on the background and the problems above, extent�on serv�ce and tra�n�ng 
for groups of cattle farmers Semporongan and P�notoroan have been conducted. 
P�notoroan group cons�sted of 23 members wh�le the Samperongan group have 20 
members. In  l�vestock development, espec�ally beef cattle, extens�on serv�ce take an 
�mportant role espec�ally �n  strengthen�ng of farmer groups and �ncrease  adopt�on 
of farm technology (Abdullah, 2008). Extens�on serv�ce that have been conducted 
�n the rural Tempok were a�med at chang�ng  of the farmer behav�or toward a better 
d�rect�on (Pambudy, 1999). Mater�als and med�a used were brochures and LCD 
projector. After the extens�on serv�ces, the farmers were tra�ned �n mak�ng b�ogas 
reactor and how to produce b�ogas. Mater�als and equ�pment used was waste of 
cattle, two old drum conta�ner, hoses, and gas stove. Extens�on serv�ce have been 
successfully carr�ed out can be seen from the compactness of the group members �n 
response to the manufacture of b�ogas. Technology adopt�on �s measured from the 
b�ogas reactor has been successful �n produc�ng a flame.
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Results and D�scuss�on

The number of cattle owned by members of the Semporongan group was 55 
and P�natoroan group owned 64 cattle. The cattle were pr�vately owned by the group. 
The cattle released waste da�ly. Unmanaged cattle waste produced methane (CH4), 
wh�ch �ncreased greenhouse gas em�ss�ons (GHG). Methane was a greenhouse gas 
that accumulates �n the atmosphere due to human act�v�t�es (Masse et al., 2003). 
Therefore, cattle farm�ng have been blamed to cause global warm�ng. 

L�vestock waste was a potent�al source of CH4 em�ss�ons (Moss, 1993 �n Masse 
et al., 2003). Therefore, �t should be converted �nto b�ogas. Accord�ng to Y�r�doe et 
al. (2009), product�on of b�ogas �n general, was cons�dered f�nanc�ally feas�ble �f �t 
was made from 50 cows or 200 sows.  

In average, a fam�ly energy needs for cook�ng was 2000 l�ters per day. 
Accord�ng Putro (2007), household cook�ng energy needs can be met from waste 
of 3 cattle. Therefore, b�ogas produced by the group was cons�dered f�nanc�ally 
feas�ble (numbers of cattle owned by the group were more than 50 w�th average of 
cattle owned was 3). 

B�ogas technology has been �ntroduced and developed qu�te a long t�me �n 
Indones�a (W�dodo et al., 2009). B�ogas technology can be appl�ed to the scale of 
household, commerc�al or v�llage (Eze, 2009). Bond and Templeton (2011) ex-
pla�ned that the b�ogas conta�ns 50-70% CH4 and 30-50% CO2. In nature, methane 
gas was always there, but there was a need for equ�pment and spec�f�c cond�t�ons to 
accelerate the format�on of gas (Putro, 2007).

B�ogas reactor was a dev�ce that can process waste �nto b�ogas. Each b�ogas 
reactor un�t had been made from two drum conta�ner. The other two drums were 
used to bu�ld a gas reservo�r. Cattle waste was m�xed w�th water �n the rat�o 1: 1, 
st�rred unt�l d�ssolved and then �nserted �nto the b�ogas reactor. B�ogas reactor was 
made s�mply to be access�ble to the farmers (F�gure 1). Lo et al. (1984) noted that 
unw�ll�ngness of North Amer�can farmers to adopt the b�ogas technology were due 
to the h�gh cap�tal �nvestment for construct�on of b�ogas. The earl�er reactor had 
been made for convert�ng p�g waste (Adl et al, 2012).

 A larger drum w�th a capac�ty of 200 l�ters were f�lled w�th water. The drum 
served as a control gas format�on. Then a smaller drum w�th a capac�ty of 120 l�ters 
were then be put �nto the larger. The drum were fed w�th fresh cattle waste every 
day. The b�ogas process could reduce the rat�o of carbon to n�trogen (C/N) 21.82 to 
14.19 (Chen et al, 2010).

The b�ogas were resulted after 3-4 weeks of cattle waste convert�on �n the 
b�ogas reactor. B�ogas was produced by bacter�a that convert organ�c mater�al �n the 
absence of oxygen (anaerob�c process) (Putro, 2007). Th�s process took place dur-
�ng process�ng or fermentat�on. The resulted gas was cons�sted ma�nly out of CH4 
and CO2. If the content of CH4 gas was more than 50%, then the m�xture was h�ghly 
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flammable gas. The CH4 gas content �n the b�ogas produced from cattle waste �n th�s 
tra�n�ng were about 60%.

F�gure 1. B�ogas Reactors us�ng Drum (Oley et al., 2009)

The b�ogas reactor was connected to the reservo�r gas, methane gas generated 
out through the hose to the gas reservo�r. The result�ng methane gas can come out 
through the hose from the gas reservo�r to the gas stove. After 4 weeks, the gas can 
be heated up and used for cook�ng. B�ogas product�on could part�ally replace fos-
s�l fuel energy so as to reduce the env�ronmental �mpact. B�ogas was cleaner fuels 
and renewable energy (Sch�evano et al, 2009). Furthermore, Barnhart (2012) sa�d 
that household-scale b�ogas technology could be used for cook�ng as a subst�tute to 
f�rewood and �mproved human health and the env�ronment.

Tra�n�ng of mak�ng b�ogas for cattle farmers �n the v�llage of Tempok very 
benef�c�al to the ava�lab�l�ty of fuel energy. As a result, household expend�tures for 
kerosene, wh�ch was �ncreas�ngly expens�ve and scarce, could be suppressed. In 
add�t�on, th�s act�v�ty could be benef�c�al for reduct�on of env�ronmental pollut�on. 
Accord�ng to S�mpson (1979), b�ogas product�on may also benef�ted from reduct�on 
of fl�es and mosqu�toes reproduct�on cycle. Wh�le, Aklaku et al (2006) expla�ned 
that the presence of b�ogas as an energy source would free the farmer from the de-
pendence on wood fuel, reduced bad smell and the presence of an�mal pests such as 
fl�es. Accord�ng B�yatmoko and W�jokongko (2011), an �mportant benef�t of b�ogas 
as a fuel alternat�ve was because of �t was cheap, the raw mater�als were eas�ly ava�l-
able, and because �t was env�ronmentally fr�endly. Methane gas that w�ll burn and 
destroy ozone could be opt�mally ut�l�zed as a source of fuel �n rural commun�t�es.

Accord�ng Amj�d et al (2011), the opportun�ty cost of women �ncreased �n the 
presence of b�ogas and gave a pos�t�ve �mpact on households. But �ts appl�cat�on 
as an alternat�ve energy source was l�m�ted because of several problems �nclud�ng 
costly �nvestment for development of each farmer. W�dodo et al (2009) conducted a 
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study to develop a b�ogas reactor for scale of the group farmers. In th�s case the de-
velopment of the v�llage Tempok need government �ntervent�on. Accord�ng B�yat-
moko and W�jokongko (2011), there was an urgency for soc�al�sat�on of b�ogas uses 
and �mprov�ng publ�c perce�v�ng �n b�ogas ut�l�zat�on. Th�s cond�t�on, espec�ally �n 
rural commun�t�es, �nclud�ng �mprovement of capac�ty �n techn�cal and manage-
ment d�gester care.

Conclus�on

Appl�cat�on of sc�ence and technology can �mprove farmer knowledge and 
awareness of �n m�n�m�z�ng env�ronmental pollut�on. The ava�lab�l�ty of two un�ts 
of b�ogas reactor �n the Tempok V�llage produced gas that can be used as a fuel 
subst�tute for petroleum. Benef�ts der�ved from these act�v�t�es were reduct�on of 
expend�tures for kerosene, reduc�ng the dependence on fuel wood, produced a better 
env�ronment for the farmer by means of cleaner yard and less smell of cattle waste.
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