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Abstract. Rice-washed water is wastewater resulted from the rice
cleaning process that is rich in nutrients. The use of ramie chip waste
can be considered a potential substrate due to its lignocellulosic na-
ture, similar to other wastes studied. This study aimed to examine the
effect of rice-washed water on the mycelium and pinhead growth of
white oyster mushrooms grown in the ramie chip waste as the grow-
ing medium. The experiment was conducted for three months using a
completely randomized design with four rice-washed water treatments
and six replications. The rice-washed water concentration treatments
were 0% (KO0), 25% (K1), 50% (K2), and 100% (K3), which were
added to the ramie chip waste as the growing medium for white oyster
mushroom. The time of mycelium propagation velocity, the time the
first pinhead appearance, the number of mushroom bodies, and the
largest cap diameter were observed. The results showed that ramie
chip waste-derived media was suitable to cultivate white oyster mush-
rooms. Adding 100% rice-washed water to the media significantly af-
fected the speed of mycelium propagation (16.51 days) compared to
control (30 days) and the appearance of the first pinhead (31.5 days)
compared to control (38.5 days) as well as the number of fruiting bod-
ies of mushroom (8.8) compared to control (6.2). However, the rice-
washed water application did not significantly affect the diameter of
the largest mushroom cap.

Keywords: oyster mushrooms, ramie chips, rice-washed water

Citation

Budiono, R., Washfanisa, H. A., Mutaqin, A.Z., Kusmoro, J., Nurzaman, M., Setiawati, T., &
Hasan, R. (2024). The Growth of Oyster Mushroom on Ramie Chip Waste-Derived Media was
Accelerated by Rice-washed Water. Jurnal Biodjati, 9(2), 373-386.

Copyright © 2024 Jurnal Biodjati

This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/)



Jurnal Biodjati 9(2):373-386, November 2024

JURNAL BI§®D]ATL

http://journal.uinsgd.ac.id/index.php/biodjati

INTRODUCTION

Rice-washed water is wastewater resulting
from the rice cleaning process that contains car-
bohydrates, protein, cellulose, hemicellulose, and
vitamin B derived from pericarp and aleurone,
which are eroded from the grain (Alfianti et al.,
2021). Due to its content, Rice-washed water can
be used as plant organic fertilizer (Akib et al.,
2014; Nabayi, Sung, Zuan, & Paing, 2021). Al-
though large amounts of rice-washed water are
produced due to the high rice consumption in Indo-
nesia (Mangku, 2017), many people are unaware
of its potential use, so they dispose of it as waste-
water (Nabayi, Sung, Zuan, Paing, et al., 2021).

Ramie (Boehmeria nivea) is a fiber-produc-
ing plant known as China grass (Liu et al., 2012).
Ramie fiber is obtained through the decortication
process that produces waste in the form of scraps
from ramie trees that are not utilized for ramie fi-
ber. Ramie decortication produces a considerable
quantity of waste. One hectare of ramie fields can
produce 27.6 tons of dry leaves and 15 tons of
ramie wood chips yearly. Therefore, proper man-
agement is necessary to utilize environmentally
friendly ramie waste (Shu et al., 2020). An alterna-
tive use of ramie waste is as a mushroom-growing
medium because of its organic content, such as lig-
nin, hemicellulose, and cellulose (Xie et al., 2017).

The oyster mushroom (Pleurotus ostrea-
tus) is one of the most widely edible mushrooms
cultivated in the world, especially in tropical and
subtropical countries (Bulam et al., 2022; Deep-
alakshmi & Mirunalini, 2014; Ejigu et al., 2022;
Sénchez, 2010; Xie et al., 2017). Oyster mush-
rooms contain 19-35% protein with nine types
of amino acids (Egra et al., 2018). In Indonesia,
people cultivate oyster mushrooms because of
their efficacy, high economic value, and provide
good income (Egra et al., 2019). The Central Bu-
reau of Statistics reports that in 2017, the level
of mushroom consumption in Indonesia reached
47,753 tons, while its production was only 37,020
tons. Every year, the need for oyster mushrooms
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increases by 10% due to consumer demand.

Mushroom cultivation commonly uses ag-
ricultural organic waste as the growing media
(Pérez-Chavez et al., 2019) such as sawdust, plant
stems and twigs, straw, bagasse, coconut coir,
dried banana leaves, rice-washed water, and var-
ious other organic materials (Kamthan & Tiwari,
2017). Oyster mushrooms require growing media
that contains carbohydrates, protein, vitamins, car-
bon, cellulose nitrogen, hemicellulose, and lignin
(Latif et al., 2023; Rambey et al., 2018). Ramie
waste is rich in nutrients, such as protein, lignin,
cellulose, and some essential elements (Suryanah
etal., 2017; Susanti et al., 2015). Therefore, it can
potentially be used as a novel growing medium
for mushroom cultivation. Adding rice-washed
water into the ramie chip waste-derived media is
expected to increase the growth of white oyster
mushrooms. Previous studies showed that add-
ing rice-washed water into agarose, rice blog,
and grass clippings growing media increased the
mycelium length and the fruit body size of white
oyster mushrooms. In this study, rice-washed
water was added into the ramie chips waste de-
rived as a major medium for growing the white
oyster mushrooms as the novel waste materi-
al utilized for growing media of mushrooms.

MATERIALS AND METHODS.

Material and research design

The mycelium source of white oyster
mushroom (Pleurotus ostreatus (Jacq.) P.
Kumm) was obtained from a mushroom culti-
vation center in Cianjur, West Java, Indonesia.
Ramie chips were obtained from a ramie cul-
tivation center in Wonosobo, East Java. The
study used a completely randomized design
consisting of four treatments of rice-washed
water with six repetitions. The rice-washed
water concentration (w/v) was based on the
rice-to-water (R:W) ratio that was used in
washing rice grain. They were 0% (KO) as
control, 25% (K1), 50% (K2), and 100% (K3).
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Baglog for growth media and sterilization
Baglog for mushroom growth media
was made from a mixture of 80% ramie chips
(w/w), 15% (w/w) rice bran, 3% (w/w) corn
bran, 1.4% lime (w/w), and 0.6 gypsum %
(w/w). The media was mixed until evenly dis-
tributed, and then 60% (v/w) water was added
and remixed until the mixture was homoge-
neous. The media that had been mixed was
compacted using a filler machine and put into
1 kg of polypropylene plastic each. After that,
the media was sterilized by steaming in a con-
tainer for 8-9 hours at a temperature of 900C to
eliminate pathogenic microbes (Piryadi, 2013).

The application of rice-washed water

The rice-washed water was obtained
from the first washing process of white rice.
Rice washing used 1000 ml of water with
pH 8 for 250, 500, and 1000 g of rice to pro-
duce the rice-washed water concentrations
used in this study of 25%, 50%, and 100%.
Rice was stirred 50 times until the water was
thick white (homogeneous). The control (0%)
was the water not used for rice washing.
Rice-washed water application was carried
out by injecting 100 ml of 0%, 25%, 50%,
and 100% rice-washed water using a syringe
into each baglog of growth media at ten dif-
ferent spots. Rice-washed water injection was
conducted seven days after the mushroom
mycelium began to grow during incubation.

Mushroom growth and parameter obser-
vation

The mycelium that thoroughly colo-
nized the baglog was ready to initiate mush-
room pin head growth. Stimulation was car-
ried out by opening the cover of the baglog to
allow the mushrooms to grow. The growth pa-
rameters measured in this study were the time
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the mycelium expanded fully covered the
baglog (the day after inoculating, DAI), the
time of appearance of the first pinheads/pri-
mordia (DAI), the number of mushroom fruit
bodies, and the diameter of the mushroom cap.

Data analysis

The data of Oyster mushroom growth
parameters were analyzed using one-way
Anova test and was followed by Duncan
Multiple Range Test (DMRT) using SPSS
version 24.0. Prior to Anova test, the nor-
mality homogeneity tests were carried out.

RESULTS AND DISCUSSION.

Mycelium growth

Figure 1 shows the mycelium of an
oyster white mushroom (Pleurotus ostreatus)
that completely covered the baglog of growth
media derived from ramie chip waste with
application of different concentrations of rice-
washed water. The application of rice-washed
water accelerated the expansion of the myce-
lium throughout the growth medium surface.
Table 1 shows the effect of Rice-washed water
at various concentrations on the time required
for the mycelium to expand and fully cover
the growth media surface. The ramie chip
waste-derived media can grow the mycelium
of white oyster mushrooms, as shown in the
KO treatment. Adding rice-washed water into
the ramie chip waste-derived growth media
significantly accelerated the time required by
mycelium to expand and fully cover the surface
media compared to the control (K0). However,
K1 and K2 had no significant difference with
KO. It was assumed that the 25% and 50%
rice-washed water concentrations provided
inadequate nutrients to accelerate mycelium
growth using ramie chip waste-derived media.
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Figure 1. Mycelium of white oyster mushroom (Pleurotus ostreatus) expanded to fill the baglog of growth medium
at 37" day after inoculation in control (A), 25% (B), 50% (C), and 100% (D) of rice-washed water

The ramie chip waste-derived growth
media that was treated with 100% rice-
washed water accelerated the time required
for the mycelium to expand and fill the en-
tire baglog surface compared to other treat-
ments that contained fewer nutrients at other
rice-washed water concentration treatment.
Rice-washed water contains many vitamins,
minerals, and elements such as N, P, K, and
C (Dewi et al., 2022; Limbongan, 2023). The
differential impact of 25% and 50% concen-
trations of rice-washed water, in comparison
to the 100% concentration, on the growth of
oyster ostreatus mycelium can be ascribed to
the availability of nutrients and the physio-
logical requisites of the mycelium. The 100%
concentration of rice-washed water presents
a more copious supply of essential nutrients

including nitrogen, phosphorus, potassium,
and carbon, which are imperative for the rapid
growth and metabolic activities of the myce-
lium. Diminished concentrations may fail to
fulfill the optimal nutrient threshold necessary
for accelerated growth, resulting in a decel-
eration of mycelial expansion. This physio-
logical rationale is corroborated by the nutri-
ent-dependent growth patterns documented in
various studies pertaining to mushroom culti-
vation. The 100% rice-washed water concen-
tration provides a superior nutrient density,
which is critical for the metabolic processes
and growth of the mycelium. Lesser concen-
trations may not furnish adequate nutrients
to sustain optimal rates of growth (Shifri-
yah & Badami, 2012; Tamba et al., 2024).

Table 1. The time occupied by white oyster mushroom (Pleurotus ostreatus) expanded through out a baglog of
growth media treated with various concentrations of rice-washed water. The different leters above bars
indicate significantly different effects among treatments based on DMRT analysis, o = 0.05.

Rice-washed water treatment

Time of mycelium expanded fully

Treatment . . covered the surface of growth media
in growth media
(day)
KO 0% 30.04°
Kl 25% 30.272
K2 50% 29.05°
K3 100% 16.51°

Budiono et al.

376



Jurnal Biodjati 9(2):373-386, November 2024

JURNAL BI§®D]ATL

http://journal.uinsgd.ac.id/index.php/biodjati

The ramie chip waste-derived growth
media that was treated with 100% rice-
washed water accelerated the time required
for the mycelium to expand and fill the en-
tire baglog surface compared to other treat-
ments that contained fewer nutrients at other
rice-washed water concentration treatment.
Rice-washed water contains many vitamins,
minerals, and elements such as N, P, K, and
C (Dewi et al., 2022; Limbongan, 2023). The
differential impact of 25% and 50% concen-
trations of rice-washed water, in comparison
to the 100% concentration, on the growth of
oyster ostreatus mycelium can be ascribed to
the availability of nutrients and the physio-
logical requisites of the mycelium. The 100%
concentration of rice-washed water presents
a more copious supply of essential nutrients
including nitrogen, phosphorus, potassium,
and carbon, which are imperative for the rapid
growth and metabolic activities of the myce-
lium. Diminished concentrations may fail to
fulfill the optimal nutrient threshold necessary
for accelerated growth, resulting in a decel-
eration of mycelial expansion. This physio-
logical rationale is corroborated by the nutri-
ent-dependent growth patterns documented in
various studies pertaining to mushroom culti-
vation. The 100% rice-washed water concen-
tration provides a superior nutrient density,
which is critical for the metabolic processes
and growth of the mycelium. Lesser concen-
trations may not furnish adequate nutrients
to sustain optimal rates of growth (Shifti-
yah & Badami, 2012; Tamba et al., 2024).

Rice-washed water encompasses es-
sential elements such as nitrogen, phospho-
rus, and potassium, which are vital for cel-
lular functions and energy production within
the mycelium. The diminished availability
of these elements at 25% and 50% concen-
trations could hinder growth (Desisa et al.,
2024). The growth of mycelium is significant-
ly contingent upon the availability of nutrients
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that facilitate its metabolic activities. An ele-
vated concentration of nutrients can adequate-
ly satisfy the heightened metabolic demands
encountered during phases of rapid growth.
Empirical studies have demonstrated that
nutrient-enriched environments substantially
augment the growth rate and yield of mush-
rooms, suggesting that nutrient concentra-
tion exerts a direct influence on physiological
growth parameters (Sruthi et al., 2024). In this
regard, the 100% concentration appears to re-
side within the advantageous range for the ex-
pansion of Pleurotus ostreatus mycelium. The
treatment of 100% rice-washed water provid-
ed adequate nutrients that help the develop-
ment of white oyster mushroom mycelium to
expand the mycelium spread and cover the
entire baglog. In contrast, the 25% and 50%
concentrations treatments of rice-washed wa-
ter have no effect compared to 100% concen-
tration due to having lower content of nutri-
ents such as NH4+, NO3-, N, P, K, Mg and
Cu dissolved. These nutrients are essential to
support plant growth and development. The
oyster mushroom mycelium needed nutrition,
such as cellulose, hemicellulose, and protein,
to support its growth and development (Ejigu
et al., 2022). The mycelium of mushroom
proliferation in baglog was influenced by in-
ternal factors such as genetics and external
factors such as media composition and con-
centration (Elawati et al., 2022). Cellulose,
hemicellulose, and lignin can accelerate the
growth of mushroom mycelium (Rambey et
al., 2020; Wu et al., 2023; Yang et al., 2013).

Pinhead/Primordia Appearance

Figure 2 shows that pinhead white oys-
ter mushrooms (Pleurotus ostreatus) can grow
on the media that utilize ramie chip waste
with or without rice-washed water treatment
as additional nutrients. Ramie chip waste was
suitable as the basal growth media for white
oyster mushrooms (K0). Moreover, adding
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rice-washed water into the media affects the
first pinhead's emergence time. The time of the
first oyster mushroom primordia appearance
was different between control and rice-washed
water -treated media (Table 2). The application
of rice-washed water into growth media that
uses ramie chip waste affects the appearance

of white tyrant fungus primordia. The time re-
quired for the appearance of the first primor-
dia of white oyster mushrooms in the control
was 38.5 days, significantly different from
the K3 and K4 treatments, which required a
shorter time, 35.3 and 31.5 days, respectively.

Figure 2. Pinhead white oyster mushroom (Pleurotus ostreatus) grown in hemp chip waste media treated
with rice-washed water of 0% (A), 25% (B), (c) 50% (C), and 100% (D)

Table 2. The time appearance (days after inoculation) of the first pin head of white oyster mushroom
grown in ramie chips with different rice-washed water concentrations. The different letters
above bars indicate significantly different effects among treatments based on DMRT analysis, a = 0.05.

Rice-washed water treatment

Treatment in growth media Time of primordia appearance (days)
KO0 0% 38.5%
K1 25% 38.0%
K2 50% 35.3°
K3 100% 31.5¢

Different letters at the same row indicate significant difference at P<0.05.

The treatments of 50% and 100% rice-
washed water into the growth medium sig-
nificantly accelerated the pinhead appearance
compared to other treatments. The nutritional
content of rice-washed water in both treat-
ments was sufficient to stimulate the appear-
ance of a mushroom pinhead. The formation
of mushroom pinheads was correlated with the
growth of mycelium covering the surface of
the mushroom growth media in this study. The
mushroom fruit body emerged more quickly
if the maximum mycelium development was
achieved throughout the growth media. The

Budiono et al.

sooner the pinhead appears, the sooner the
fruit body can be obtained (Tasnin etal., 2015).

Additional nutrients are also needed to
optimally meet the needs of mushroom growth,
including protein, potassium, and nitrogen
contained in the media (Muswati et al., 2021).
Potassium content in the growth media influ-
enced the formation of pinheads and the devel-
opment of mushroom fruit bodies. Hence, the
possibility of forming pinheads was better as
the provision of rice-washed water increased
the growth of oyster mushroom pinheads be-
cause rice-washed water was rich in nutrients,
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such as nitrogen, phosphorus, potassium, cal-
cium, magnesium, sulfur, iron, and vitamin
B1 (Rambey et al., 2020). Lignocellulose
contained in ramie chip waste was a source of
nutrition for mushrooms because of its abili-
ty to degrade these compounds and make it a
source of energy for mushroom growth (Kum-
la et al., 2020; Lestari & Priambodo, 2020).

Mushroom Fruiting Body

Figure 3 shows the fruiting bodies of
white oyster mushrooms growing on ramie
chip waste media with 0, 25, 50, and 100%
rice-washed water treatment. Growth media
derived from ramie chip waste was suitable
for cultivating white oyster mushrooms. Add-
ing rice-washed water to the growth medium
did not significantly affect the total number of
mushroom fruit bodies formed, except for the
100% rice-washed water concentration treat-
ment (Table 3). In this study, the rice-washed
water was submitted once at the beginning of
the incubation step. No additional rice-washed
water was injected into the growing media
during incubation, causing the nutrients in
the growing media provided by rice-washed
water to be much decreased during the my-
celium's growth phase. Applying rice-washed
water with a concentration of less than 100%
in this study did not provide sufficient addi-
tional nutrients into ramie chip media to initi-
ate the higher number of fruit bodies formed.
The treatment of 100% concentration of rice
wash water offers an abundant supply of key
nutrients essential for mycelial growth. Low-
er concentrations may not meet the necessary
nutrient levels for optimal growth, hindering
mycelial expansion. This is supported by re-
search on nutrient-dependent growth in mush-
room cultivation. The 100% rice-washed
water concentration is crucial for mycelial
metabolic processes and growth. Reduced
concentrations may lack sufficient nutrients
for optimal growth rates (Tamba et al., 2024).

Jurnal Biodjati 9(2):373—386, November 2024

Several essential plant nutrients have
been reported contained in the rice-washed
water, such as 35.4 -115 ppm of total N, 25.3
—98.0 ppm of P, 112.9 - 153.1 ppm of K, 13.5
—36.5 ppm of Mg, and 0.02 — 0.14 ppm of Zn.
These elements easily leached out from 1.4
to 35.2% in rice washing processing (Dewi et
al., 2022; Nabayi, Sung, Zuan, Paing, et al.,
2021). The nutrients contained in rice-washed
water were influenced by the rice-and-wa-
ter ratio (R:W) and the intensity of washing
(Nabayi, Sung, Zuan, & Paing, 2021). There-
fore, the higher the ratio of R:W or the higher
the concentration of rice-washed water, the
higher the nutrient content dissolved. In this
study, the 100% concentration of rice wash-
ing water (1000 g of rice-washed with 1000
ml of water) contained more nutrients than
other treatments and was sufficient to sup-
port significantly more fruit bodies of oys-
ter mushroom formed. After the incubation
process, the mushroom-growing media lost
nutrients, so it is necessary to add nutrients
for the growth of the fruit bodies so that the
nutrient content was maintained in the media
(Bellettini et al., 2019; Girmay et al., 2016).

Nutritional requirements for mushroom
growth include cellulose, hemicellulose,
lignin, calcium, and nitrogen. The high C/N
ratio allows nutrients to form larger fruit bod-
ies. Insufficient N in the media caused the edi-
ble mushroom fruit bodies small (Cesur et al.,
2022; Muswati et al., 2021; Sakamoto, 2018).
According to Nabayi, Sung, Zuan, Paing, et
al. (2021), the higher concentration of rice-
washed water, higher content of N dissolved.
This study suggests that higher concentrations
of rice-washed water result in greater N con-
tent due to the easy dissolution of plant-avail-
able nitrogen compounds, leading to a lower
C/N ratio at 100% concentration compared to
lower concentrations. The carbon-to-nitrogen
(C/N) ratio is a pivotal factor in mushroom
cultivation, influencing the size and yield of
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fruiting bodies. A balanced C/N ratio ensures
optimal nutrient availability, promoting larger
fruit bodies. Different mushroom species re-
quire specific C/N ratios for optimal growth,
such as in Lentinus species, the mycelial
growth was optimal at C/N ratios of 10:1 and
40:1 (Dulay et al., 2020), while, in Pleurotus
pulmonarius showed the highest yield reached

at a C/N ratio of 120:1 (Osunde et al., 2019).
A higher C/N ratio is beneficial for superior
weight, stipe length, and pileus diameter com-
pared. Therefore, the C/N ratio content for
each treatment in this study is needed to fur-
ther investigation to reveal the optimum ratio
in the growth media for Pleurotus ostreatus.

Figure 3. The fruit bodies of white oyster mushroom (Pleurotus ostreatus) were grown in the ramie
chips waste with the addition of rice-washed water of 0% (A), 25% (B), 50% (C), and 100% (D).

The fruiting bodies of the white oys-
ter mushrooms produced in this study had
an excellent appearance. The high content of
complex carbohydrates in the growth media
as a carbon source influenced pinhead growth
optimally, forming relatively more fruit bod-
ies (Wahidah & Saputra, 2015). A large num-

ber of fruit bodies formed were caused by a
large number of growing pinheads (Hendri,
2015) that correlated to the nutrients con-
tained in the growth media distributed to
each pinhead that formed the fruit body of
a mature mushroom (Muswati et al., 2021).

Table 3. The average number of white oyster mushroom fruit bodies in the ramie chip waste-derived media
with the addition of various rice-washed water concentrations

Rice-washed water treatment

Total number of mushroom fruit

Treatment in growth media bodies
KO 0% 6.17°
Kl 25% 7.50°
K2 50% 6.75°
K3 100% 8.83°

Different letters at the same row indicate significant difference at P<0.05.

Budiono et al.
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The Mushroom Cap Size

Figure 4 shows white oyster mushrooms
with caps grown on media derived from ra-
mie chip waste with different concentrations
of rice-washed water. Ramie chip waste was
suitable as a primary medium for oyster mush-
room cultivation, as shown by the growth of
mushrooms, including cap width ranging
from 8.18 to 10.62 cm. This result was com-
parable to the size of oyster mushroom cups
using primary media derived from corncob
and rice, empty palm fruit bunch waste (Apri-

yani et al., 2019; Elawati et al., 2022; Yang et
al., 2013) and was more extensive than using
sawdust, twigs (Herliyana, 2023). The ANO-
VA test showed that adding rice-washed water
to the ramie chip waste-derived growth me-
dium did not significantly affect the diameter
of the mushroom cap (Table 3). The result in-
dicated that the nutrients supplied by one ap-
plication of rice-washed water could not sig-
nificantly increase the diameter of the cap on
growing media derived from raie chip waste.

Figure 4. White oyster mushroom cap (Pleurotus otreatus) grown on media derived from hemp chip waste with
the addition of 0% (A), 25% (B), 50% (C), and 100% (D) rice-washed water

Ramie contains 16.35-29% of crude
protein, 6.36-8.56% of crude oil, 13.61-29%
crude fiber, and 4.00-8.50% lignin (Despal et
al.,2011; Suryanah et al., 2017). The nutrients
in the ramie chip waste-derived growth media
were able to meet the needs of nutrients, espe-
cially nitrogen as a source of protein needed

to compose actively growing tissues so that
it can support the maximum development of
the mushroom fruit bodies and enlargement
of the mushroom cap diameter (Laksono,
2019). Therefore, adding rice-washed wa-
ter to the growth media did not significantly
affect the size of the oyster mushroom cap.

Table 4. The largest diameter of the cap of white oyster mushroom grown in the ramie chip waste-derived
media with the addition of various rice-washed water concentrations

Rice-washed water treatment

Treatment in growth media Width of the mushroom cap (cm)
KO 0% 9.78%
K1 25% 8.18%
K2 50% 9.83?
K3 100% 10.62%

Different letters at the same row indicate significant difference at P<0.05.

Jurnal Biodjati 9(2):373—386, November 2024
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The diameter of the mushroom cap was
affected by temperature, humidity, and nutri-
ent content in the media. The optimum tem-
perature for the growth of white oyster mush-
rooms is between 22 — 28 0C with a humidity
of 80 — 90%. Inappropriate environmental
factors, such as temperature and humidity,
will inhibit the growth and formation of the
mushroom cap optimally (Sakamoto, 2018).
The growth room condition in this study pos-
sessed a temperature of 23.5 - 28.5 0C and a
humidity of 75 - 90%. These conditions were
suitable for mushroom development so that
the cap could grow normally. In this study,
mushroom caps with larger diameters were
observed in the media that contained fewer
mushroom bodies. This result was in accor-
dance with (Muswati et al., 2021; Tasnin et
al., 2015) that the larger the mushroom cap
size, the fewer mushroom bodies are formed.

CONCLUSION

The use of rice-washed water in ramie
chip waste media significantly influenced the
growth parameters of white oyster mushrooms.
Mycelium  colonization and  pinhead
development times were notably reduced
in rice-washed water-treated media. The
number of pinheads increased significantly
in the rice-washed water media. However,
there was no substantial improvement in the
diameter of the largest mushroom cap. A 100%
concentration of rice-washed water produced
optimal results for mycelium growth,
primordia emergence timing, total mushroom
yield, and the diameter of the largest cap.
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