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Abstract-As a country with most of its population 

dependent on rice as the main staple, Indonesia hosts vast 

area of rice fields. Unfortunately, the long term use of 

chemical fertilizer degraded the soil and chemical pesticides 

wiped away also the 'good' insects. In the midst of the 

common use of chemical fertilizer and pesticide, a group of 

farmers in Lubuk Bayas Village Perbaungan Disctrict 

Serdang Bedagai Regency committed themselves in organic 

farming using only organic materials with zero chemical for 

their fertilizer and pesticide. This paper aims to describe 

how the farmers could survive in organic farming while 

farmers usually have the perception that using organic 

fertilizer is not sufficient to improve production. The method 

used in exploring the answer is in-depth interview with the 

member of the farmers group and field observation. The 

results showed that organic zero chemical content of the 

fertilizer and pesticide spared Lubuk Bayas’ environment 

from the chemical residue from chemical fertilizer and 

pesticide that is harmful to soil and water bodies as well to 

‘good’ insects. Organic rice farmers in Lubuk Bayas have a 

good prospect in maintaining their style of farming. The 

productivity is slightly lower than the non-organic farms. 

But the selling price is higher and the farming cost is lower 

since the farmers self-produced the organic fertilizer and 

pesticide. In the end, the organic farmers earned more 

income than their non-organic counterpart.  

Keywords-environmental and economic aspects, organic 

rice farming, sustainability 

I. INTRODUCTION 

Indonesia is the fourth most populous country in the 

world. With rice as the main non-elastic staple food, the 

demand for rice is gigantic [1]. There are over seven 

million hectares of rice field currently available in the 

country [2]. Farmers’ capacity building and awareness 

raising campaign has succeeded in improving farmers’ 

willingness in growing organic commodities [3]. The 

advancement in information technology and education 

improved people’s awareness in health and healthy life, 

including healthy food. This has created the market for 

organic farming as the producer of raw material for 

organic food.  

Many farmers are reluctant to use organic fertilizers 

and pesticides, since they are not satisfied with the modest 

yield improvement from organic fertilizer. They also 

opined that organic pesticide is not effective in handling 

pests [5]. However, there are some farmers who are 

committed in developing organic farming. They also 

believe that organic farming is both good for the 

environment and profitable for the farmers. This paper 

aims to elaborate the environmental and economic aspects 

the farmers in Lubuk Bayas gained when they decided and 

consistent in performing organic farming. This paper aims 

to elaborate the environmental and economic aspects of the 

application of organic fertilizer in rice farming in Lubuk 

Bayas.  

II. MATERIALS AND METHOD 

This paper uses qualitative approach. The method used 

in collecting the data is in-depth interview. The key 

informant of the study is Mr. Kamarudin. He is currently 

the treasury of the farmers’ group that is doing the organic 

farming. However, he is actually one of the pioneers who 

first established organic farming in the village. He is also 

the one who trains the farmers to self-produce their organic 

fertilizer and pesticide.  

The study is located in Lubuk Bayas Village. Located 

in Perbaungan District, Serdang Bedagai Regency, North 

Sumatera Province, this village is one the rice production 

centres and is now also famous as the centre for organic 

rice production. However, not all of the rice fields in 

Lubuk Bayas are planted in organic way. There are some 

farmers that are still applying the conventional rice 

farming. 

III. FINDINGS AND DISCUSSION 

Environmental aspects 

Indonesia has a long history of rice farming. It dated 

back to more than 1600 years ago [4]. In former times, rice 

farming in Indonesia applied local varieties. Local 

varieties are more suitable to local natural characteristics. 

No fertilizer was used and no pesticide was applied.  

Green revolution was introduced in Indonesia around 

1970s [6]. With the huge state revenue from extracting and 

exporting crude oil, Indonesia put a significant amount of 

budget to develop rice agriculture, including subsidizing 

chemical fertilizer and sometimes pesticide [7]. Since 

heavily subsided, those fertilizers were very cheap. This 

has turned to create a new mindset that chemical fertilizer 

is good and the best for plant, which then led to 

dependency on chemical fertilizer [8].  
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The overall concept of green revolution has been 

criticized for being bias in the claim of its success in 

improving yield. The critics said that although yield has 

improved, it was a result of costly input. Thus when the 

input is taken into consideration, input per yield has 

declined in the green revolution scheme in comparison to 

pre-green revolution farming system [9, 10]. Beside of the 

critics over input per yield, the use of chemical fertilizer 

and pesticide, including herbicide, required in the green 

revolution scheme has been criticized for posing negative 

externalities to the environment [11]. The excess of 

fertilizer solved in irrigation water flows into water bodies 

and polluted them. The use of chemical pesticide wiped 

away also the ‘good’ insects. The use of chemical 

herbicide terminated the home of grasshoppers, thus turned 

grasshoppers’ status into pests [12, 13].  

The use of zero chemical organic fertilizer in Lubuk 

Bayas spared the environment from these negative 

impacts. The farmers processed the fertilizer from 

materials mostly available in their surroundings. The 

ingredients of organic solid and liquid fertilizer and 

pesticide are presented in Table 1.  

TABLE I. THE INGREDIENTS OF THE ORGANIC FERTILIZER AND PESTICIDE 

Solid Fertilizer Liquid Fertilizer Pesticide 

1 tons of dried manure 

20 kg of rice bran 

150 kg of rice husk 
charcoal 

60 kg of soil under 
bamboo trees 

1 bottle of EM4 mixed 
with 14 litres of water 

160 litres of cow’s 

urine 

5 litres of cattle’s 

blood 

5 kg of fresh 

manure 

5 kg of rice bran 

3 kg of dried fish 

crumb 

5 kg of pumpkin’s 

leaf 

5 kg of bagasse 

160 liters of goats 

urine 

3 kg of scented 

lemon grass 

3 kg of unripe 

areca nut 

3 kg of betel leaf 

3 kg of jengkol’s 

shell 

2 kg of garlic 

3 kg of soursop’s 
leaf 

 

   Source: Interview 

In general, to process the organic fertilizer the farmers 

only need to ferment the ingredients. The fermentation 

process took three weeks to three months. With no 

chemical content, the result of the fermentation is safe for 

the environment.  

Economic aspects 

Economic aspects in rice farming comprises of input 

and output factor. Input factors involve seed, fertilizer, 

pesticide, while output factors involve yield, selling price 

and market elasticity.  

In both conventional and organic rice farming, seed is 

normally gained from the previous harvest. Chemical 

fertilizer in the conventional rice farming is not to be 

produced by farmers. To apply them, farmers must buy. 

However, although fertilizer subsidy program is ongoing, 

subsided fertilizer is not always available for the farmers in 

time when they need it. If the subsided fertilizer is not 

available, the farmers are forced to buy the non-subsided 

one. This would of course add to the overall cost.  

On the other hand, the organic farmers process the 

fertilizer and pesticide their own with materials from their 

surroundings, mostly free of charge since they are wastes. 

Cow’s blood they can take freely from the nearby 

slaughter house. Jengkol’s shell is waste. For sure they can 

take freely. Cow’s and goat’s urine is harvested from their 

own cow and goat. The materials that must be bought are 

scented lemon grass Rp. 20,000,-/kg, garlic Rp. 20,000,-

/kg, betel leaf Rp. 10,000,-/kg, areca nut Rp. 10,000,-/kg, 

and EM4 Rp. 20,000/bottle. Beside of being cheaper, they 

can also ensure the availability. For them, there is no such 

thing as fertilizer scarcity. 

In terms of yield, Mr. Kamarudin admitted that the 

yield of organic rice field is slightly lower than the 

conventional farming. This seemed as if it confirmed the 

allegation that organic fertilizer is not as effective as the 

chemical one. However, since chemical fertilizer slowly 

disrupt soil quality, to maintain productivity farmers need 

to raise the dosage. More dosage means more fertilizer. 

More fertilizer means higher cost. On the contrary, organic 

fertilizer cares for the soil. Therefore, the use of organic 

fertilizer does not increase through time and thus no 

additional cost for fertilizer needed. 

  Beside of cheaper fertilizer and pesticide, the selling 

price of the organic rice is considerably higher that the 

non-organic. The official basic purchase price (HPP) for 

the unmilled freshly harvested non-organic rice from the 

government is Rp. 3,700.-/kg, while the price of the 

organic rice reached Rp. 6,000.-/kg. The higher selling 

price substituted the lower yield of the organic rice. 

Consumers of organic rice are from the middle and 

upper income society with certain awareness and 

preference of healthy life. This market segment tends to be 

loyal customers with high elasticity in facing price 

variability. In turn, this ensures the absorbance of organic 

rice in the market. Another impact is that price can be 

maintained stable and price sink is almost entirely 

avoidable. 

IV. CONCLUSION 

The long use of chemical fertilizer and pesticide posted 

negative impacts to the environment, such as pollution of 

water bodies and the extinction of useful insects. The zero 

chemical content in organic fertilizer made and used in rice 

farming in Lubuk Bayas cared for the soil and is not 

harmful for the ‘good’ insects.  

Beside of being good for the environment, the use of 

the organic fertilizer and pesticide is also economically 

better. The materials for them are mostly available in 

surrounding Lubuk Bayas.  

The increasing awareness of healthy life raised the 

demand for organic food. This served as the market for 

organic rice produced in Lubuk Bayas. With the product 

segmentation targeting middle to high income 

communities, organic rice is sold at a higher price. This 

enables the farmers to sell their harvested rice, dried or on-

farm, at a higher price also. Therefore, although the yield 
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is lower, the income is actually higher than the 

conventional farming. 
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