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Abstract.
Solid waste produced by oil palm mills consists of oil palm empty 
bunches, shells, fibers and sludge. Oil palm empty fruit bunches contain 
40 percent of cellulose, 24 percent of hemicellulose, 21 percent of lignin, 
and 15 percent of ash. This study aims to determine the production and 
the income potential of oyster mushrooms by using oil palm empty fruit 
bunches as a growth medium. This research is a quantitative descriptive 
study using an experimental design approach. Analysis of variance 
showed that all treatments had no significant effect on the length of 
mycelium fulfillment, the length of the mushroom stalk, the diameter of 
the fruit cap and the wet weight of the fungus. Treatment with K0 without 
empty fruit bunches of oil palm has the same growth and production 
potential as treatment of K1-K4 using oil palm empty fruit bunches. 
Fungal growth and production are influenced by environmental, 
nutritional and genetic factors. The potential production of oyster 
mushrooms with wood sawdust and 15 baglog empty fruit bunches 
growing media is 5.2 kilograms with a total cost of IDR 297,250. The 
total revenue for twice harvests for each baglog is IDR 312,000. 
Therefore, to support the potential for growth and production of oyster 
mushrooms, oil palm empty fruit bunches can be used as a medium for 
growing oyster mushrooms because they have the potential for income to
be used as a business.
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I. INTRODUCTION
Oyster mushroom is one of the horticultural products, and continues to be a 

favorite for vegetable lovers and vegetarians. The demand for mushrooms continues to 
increase and business actors respond by seriously opening up mushroom cultivation 
centers. Based on vegetable production in Indonesia, from 2015 to 2019 mushroom 
vegetable production fluctuated. In 2015, mushroom production increased by 
3,348,464 tons but in 2016 production decreased by 40,914 tons. In 2017, production 
decreased by 37,020 tons and in 2018, mushroom production greatly decreased as well 
by 31,052 tons. In 2019 mushroom production slightly increased by 33,163 tons, with 
the last growth in 2018 - 2019 of 6.80 percent [1]. Generally, the media that using for
growing oyster mushrooms are wood sawdust, agricultural lime, and rice bran. The use 
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of sawdust in the future is a concern when wood sawdust is difficult to obtain due to 
the currently reduced and limited forest potential. Wood sawdust is often also used in 
the manufacture of activated charcoal, charcoal bonds, and making bricks [2]. Another 
alternative for growing oyster mushroom plants is oil palm empty fruit bunches. It is an 
alternative and cheap substract for edible mushroom cultivation [3, 4]. The high 
content of cellulose and low content of lignin allows oil palm empty fruit bunch to be 
used as a media for growing oyster mushrooms [5]. 

Oil palm in West Sulawesi contributed highly to the farmers’ income [6].
Crude oil palm as an export product is the main source for income of farmers for some 
districts in West Sulawesi [7]. Based on data from the Central Statistics Agency, 2018, 
there are three districts in West Sulawesi province that contribute to regional income 
through the oil palm plantation sector. Mamuju Regency produced 12,822 tons of oil
palm, Pasangkayu Regency produced 142,976 tons, Central Mamuju Regency 
produced 106,003 tons. So that the total production of oil palm plantations in West 
Sulawesi is 261,801 tons [8]. In processing one ton of fresh fruit bunches of oil palm 
will produce as much as 23 percent or as much as 230 kilograms.One of the 
phenomena that occurs among farmers and in oil palm mills is the disposal and burning 
of empty oil palm bunches. Among farmers, oil palm empty fruit bunches are only 
piled under oil palm trees and sometimes farmers burn them directly. It is because they 
do not know that there is an economic value if empty oil palm fruit bunches are used 
optimally. This study aims to provide a solution to the utilization of oil palm empty 
fruit bunches that have not been managed and to determine the growth potential and 
income by adding oil palm empty fruit bunches as a medium for growing oyster 
mushrooms.

II. METHODS 
This research was conducted in 2020 in one of the districts in West Sulawesi, 

namely Mamuju Regency. The type of research is quantitative research through an 
experimental design approach. The tools used in this study were a mushroom house, 
wooden racks, sieves, tarpaulins, large and small basins, pans, scales, machetes, 
thermometers, rulers, and writing utensils. While the tools used were oil palm empty 
fruit bunches, F2 oyster mushroom seeds, bran, agricultural lime, sawdust, clean water, 
spirit, bunsen, rubber bands, newsprint, bamboo rings, and sugar plastic. The working 
procedures in this research are: making kumbung and planting racks. media 
manufacture, composting, media packaging, sterilization, mushroom seed inoculation, 
incubation, maintenance, and harvesting. 

The analytical technique used in this study was a completely randomized 
design through which treatments were given randomly to all experimental units.The 
experimental design can be carried out because the environment where the experiment 
is relatively homogeneous so that the media or experimental site did not have a 
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significant influence on the observed response. The general mathematical model for a 
completely randomized design is as follows:

= µ +  Ʈi +  Ƹij ………………………………..(1)

After that, an analysis of the calculation of the potential income from the production is 
carried out through randomized design experiments that have been carried out. Income
analysis can be known by first determining the total cost of production consisting of 
fixed and variable costs. The formula used to calculate the cost is as follows:

TC = FC + VC…………………………………………(2)
Description:
TC = Total Cost (IDR)
FC = Fixed Cost (IDR)
VC = Variabel Cost (IDR)

After calculating the total costs incurred, then calculating the total revenue 
which can be calculated by multiplying the production obtained by the estimated 
selling price. Total revenue is also named with gross output from multiplying of the 
total production in a hectare with the selling price of product [9]. The formula used is 
as follows:

TR = P x Q …………………………………………..(3)
Description:
TR = Total Revenue (IDR)
P = Price (IDR/Kilogram)
Q = Quantity (Kilogram)

From calculating the total costs and total revenue, it can be seen that the 
income obtained in this study, the income formula can be written as follows: 

π = TR – TC……....…………………………………(4)
Description:
π = Income (IDR)
TR = Total Revenue (IDR)
TC = Total Cost (IDR)

III. RESULT AND DISCUSSION 
3.1. Oyster Mushroom Growth Components
The growth of oyster mushrooms is an increase in size both in terms of

volume, weight, number of cells or the number of protoplasm that cannot return to its 
origin. The growth of oyster mushrooms is also a refinement of the structure and 
function of organs that accompany the growth process [10]. From the average 
calculation of the growth components of oyster mushrooms, the parameters observed 
were mycelium growth, oyster mushroom wet weight, mushroom stalk length, and 
mushroom cap diameter from all treatments K0 - K4 showed no significant difference. 
Meanwhile, from the calculation of the results of the analysis of variance, all 
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treatments did not have a significant effect on the length of mycelium fulfillment, 
mushroom stalk length, growth and wet weight of the fungus. The micellium was 
growing differently for each baglog based on the mushroom growth [3]. Treatment 
with K1 without oil palm empty fruit bunches had the same growth and production 
potential as treatment with K1-K4 using oil palm empty fruit bunch. The growth and 
production of fungi are influenced by environmental factors, utritional factors and 
genetic factors.

a. Mycelium fulfillment                           b. Mushroom wet weight

c. Mushroom stalk length                        d. Mushroom hood diameter 
Fig 1. Calculation of the average value of oyster mushroom growth components (a) 

mycelium fulfillment, (b) mushroom wet weight, (c) mushroom stalk length, (d) 
mushroom hood diameter

Oyster mushroom fruit growth factors are strongly influenced by two factors; 
environmental and nutritional factors [11]. Environmental factors in the form of 
radiation intensity, temperature, acidity, and humidity. Oyster mushroom body growth 
requires nitrogen, carbon, and carbohydrates. In addition, it requires elements of 
phosphorus, protein, calcium, oxygen and vitamins. The more nutrients that are 
absorbed, the more fruit will grow. The growth and development of oyster mushrooms 
are influenced by genetic factors, growing media, and environmental factors.

3.2. Total Revenue, Total Cost, and Income 
- Total Revenue
Total revenue of each treatment in 2 times the production of each baglog on 

average is able to produce oyster mushrooms as much as 0.1 - 0.2 kilograms. Which in 
the K0 treatment with the addition of 5 kilograms of sawdust media + 0 kilograms of 
empty oil palm fruit bunches + 0.75 kilograms of bran + 0.1 kilograms of lime resulted 
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in a wet weight of 1 kilograms of mushrooms. K1 treatment with the addition of 0 
kilograms sawdust + 5 kilograms empty palm oil bunches + 0.75 kilograms bran + 0.1 
kilograms lime resulted in a wet weight of 1 kilograms of mushrooms. K2 treatment 
with the addition of 2.5 kilograms sawdust + 2.5 kilograms oil palm empty bunches + 
0.75 kilograms bran + 0.1 kilograms lime resulted in a wet weight of 1.1 kilograms. K3 
treatment with the addition of 1.25 kilograms of sawdust + 3.75 kilograms of palm 
cosone bunches + 0.75 kilograms of bran + 0.1 kilograms of lime resulted in a wet 
weight of 1 kilograms of mushrooms.

K4 treatment with the addition of 0.4 kilograms of sawdust + 4.25 kilograms
of oil palm empty fruit bunches + 0.75 kilograms of bran + 0.1 kilograms of lime 
resulted in a wet weight of 1.1 kilograms of mushrooms. So, the total wet weight of 
mushrooms from K0 - K4 treatment is 5.2 kilograms.Revenue for each treatment where 
every 5 treatments there are 3 replications so that it becomes 15 baglogs in 2 times of 
production. Revenue can be calculated by the selling price (IDR) multiplied by the 
total of production units (kilograms). Revenue in treatment K0 is IDR 60,000, 
treatment K1 is IDR 60,000, the K2 treatment received IDR 66,000, the K3 treatment 
received IDR 60,000, and the K4 treatment received IDR 66,000. then the total revenue 
from 15 baglogs in 2 times of production is IDR 312,000. 

- Total Cost
Cost absorbs all the expenses of production which is used [12]. It consists of 

fixed costs and variable costs. Fixed costs incurred by calculating the depreciation cost 
of the tools used. The depreciation cost for tools such as scales is IDR 75,000, the 
tarpaulin depreciation expense is IDR 15,000, the depretiation cost of pan is IDR 
15,000, the depreciation cost of the machete is IDR 5,000, the depreciation cost of the 
thermometer is IDR 4,250, and the sprayer depreciation cost is IDR 6,000. Then, the 
total of fixed costs incurred to produce oyster mushrooms is IDR 120,250.The next 
step is calculating of variable costs. These costs changed in proportion to the quantity 
of output [13] or volume associated with these variable costs. The variable costs 
incurred include the cost of production facilities consisting of seed, plastic, spritus, 
bran, agricultural lime, rubber band, nail, and shipping for mushroom seed packages 
and thermometers. 

1. Seed cost
The number of oyster mushroom seeds used is 2 packs. The price of one 

packet of mushroom seeds is IDR 5,000. So that, the total cost incurred for the 
purchase of oyster mushroom seeds is IDR 10,000. The mushroom seeds used were F2 
oyster mushroom seeds. The type of florida in STP plastic is packaging, where the 
contents were more than sauce bottles using pure corn as a medium.

2. Plastic cost
The plastic used is polypropylene (PP) plastic with a size of 18 × 30 

centimeters, one roll of plastic is used at a price of IDR 9,000. So that the costs 
incurred for the purchase of plastic is only IDR 9,000.
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3. Spritus cost
The total of use of spritus is one bottle with a price of IDR 10,000 per bottle. 

So, the number of spritus costs incurred is IDR 10,000.
4. bran cost
The amount of bran used is 5 kilograms at a price of IDR 3,000 per kg, so the 

total cost incurred for the purchase of bran is IDR 15,000.
5. Agricultural lime cost
The amount of lime used is 2 kg at a price of IDR 2,500 per kg, so the total 

cost incurred for the purchase of lime is IDR 5,000.
6. Rubber band cost
The Total of use of rubber bands is one pack at a price of IDR 6,000 per pack, 

so the total costs incurred for the purchase of rubber bands are IDR 6,000.
7. Nail cost
The number of nails used is as much as 1/4 kg at a price of IDR 20,000 per kg, 

so the total cost incurred for the purchase of nails is IDR 5,000.
8. Shipping costs for mushroom seed packages and thermometers
Delivery of oyster mushroom seeds in two packs weighing 1 kg at a price of 

IDR 58,500. Meanwhile, the delivery of the 1 set thermometer package was IDR
58,500.Based on the results of the translation of the variable costs above for the cost of 
production facilities, the total variable costs incurred are IDR 177,000.Based on the 
total of production costs, in this case variable costs and fixed costs, so that the total 
production cost of oyster mushrooms is IDR 297,250.

- Income
Income or net income is the profit earned, where the results are obtained from 

the reduction between total revenues and total costs. Therefore, the income obtained 
from the oyster mushroom business potential is about IDR 14,750. In the future, if 
oyster mushrooms are produced in large quantities, the profits to be obtained will be 
even more. Through the support of technology, the use of empty fruit bunch as a media 
for oyster mushroom has been increasingly developed. Oyster mushroom cultivation 
had a great potential in Indonesia because it only produced 10,000 – 12,500 
tonnes/year while the market demand reached 21,900 tonnes/year [3]. 

IV. CONCLUSION 
The conclusions in this study are as follows:
[1] From the results of analysis of variance, all treatments did not have a 

significant effect on the length of mycelium fulfillment, mushroom stalk length, 
growth and wet weight of the fungus. treatment with K1 without oil palm empty fruit 
bunches had the same growth and production potential as treatment K1-K4. The 
growth and production of fungi are influenced by environmental, nutritional, and 
genetic factors.
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[2] Potential production of oyster mushrooms with wood sawdust and oil 
palm empty fruit bunches growing media of 15 baglogs from 2 times of production is 
5.2 kilograms, the total cost is IDR 297,250 where the revenue for two harvests for 
each baglog is IDR 312,000. So that, the income for oyster mushroom business 
potential is about IDR 14,750.
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