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Table 1 Physical Characteristics Evaluation of Fermented Rice Straw with Volvariella volvacea.

Score Physical scoring details
Color Odor Texture Mycelium Growth pH
1 Yellow (like fresh straw), Strong sour/rotten Hard, coarse, difficult No mycelium observed < 5.0 (inhibits beneficial microbes)
no color change smell to tear like fresh
straw
2 Brownish yellow, slight Slight sour or musty Slightly softened, but  Sparse mycelium in 5.1-5.5 (early fermentation)
color change smell still hard spots
3 Moderate brown, Slight Moderately softened,  Partial mycelium growth  5.6-6.5 (suitable for mushroom
starting to darken fungal/mushroom-like easier to tear growth)
smell
4 Dark brown, similar to Mild fermented smell, Soft and crumbly Moderate mycelium 6.6-7.5 (ideal for microbial activity
compost like soil throughout pile and decomposition)
5 Dark brown-black, Clean smell, like well- Friable, like Dense mycelium > 7.5 (possibly due to protein-

clearly decomposed composted fertilizer

composted soil

throughout the straw degrading microbes or complete

composting)

Note: Score 25-21 = Excellent, Score 20-16 = Good, Score 15-11 = Fair, Score < 10 = Poor.
Adapted from Department of Livestock Development (2001); Ratneetoo (2009); Gummert et al. (2020)
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Table 2 Evaluation of physical characteristics of rice straw fermented with Volvariella volvacea.

Items RSW 7D RSVV 14 D RSVV 21 D RSVV 28 D
Color 1; Yellow 2; Brownish yellow 3; Moderate brown 4; Dark brown
Odor 1; Rotten smell 2; Musty smell 3; Slight fungal 4; Mild fermented smell
Texture 1; Hard 2; Moderately softened 3; Soft and crumbly 4; Friable
Mycelium Growth 1; No mycelium 2; Partial mycelium growth 3, Moderate mycelium 1; No mycelium
pH 4; 6.60 4; 6.80 4; 7.20 5;7.70
Total 8; Poor 12; Fair 16; Good 18; Good

IWustration

Note: Score 25-21 = Excellent, score 20-16 = Good, score 15-11 = Fair, score < 10 = Poor.
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Snsluszezmsadieludiden Winavadadulelevhludnuaels
@986 (Rhizoid) LmaLsﬁwgin"jaL?J'asuaaﬁﬁm,ﬁa@m%mﬁmmi niou
Uaesiouluiidendnluiwaglaa vinlilassaadelounnosnuas
|8 e an13t 0o 0VBILUATILS 8 § N9l e dINTsaE oY
hemicellulose-lignin complex wazinafula (Wachirapakorn,
1998) usnaniiinuaneviasudafiavinsaunsananouled
goudaleliluuiunannn (TellezTellez et al, 2013) Hunari
1180l NDF uaz ADF amas @aunisifiud uveslusfunenu
Tt 21 Ju onadunaunainnsiaiguesduniduaznisazay
veslusAuginmaind@ulein (Belewu & Babalola, 2009) ng
21NN13518971UV84 Ko et al. (2005) T1eudntusiuludaniniy
Fedfisdy Wumaanisudulovendaiidamnésey agnlsh
aunnisanuluadeinuinlusivluszezina 28 Su den
anasdlawieudu 21 Tu eradunasinnisgesaanelneioules
Tusfilea vionsgadslulasiauluguueulanie Ssaonndasiu
5789183 Wanapat et al. (2009) finuinisudnermsveudl
wun T aTusiulugasusnneuavananilessesnaiuuiy
wonndiMsifi uvendilugasiieenaiinainnistseaane
deorhauasnisavauuisnn dwalidadiuresasetunis
Wduileioutuassuridfianasannszuiunsdosaans

Table 3 Evaluation of chemical composition of rice straw fermented with Volvariella volvacea.

Items Dry matter chemical composition (% of dry matter)
Crude protein Ether extract NDF ADF Ash Organic matter

RSV 0 D 23.70° 2.83° 1.78¢ 80.75° 66.79° 12.50° 87.50°
RSW 7 D 20.99° 5.85° 1.91° 77.36° 63.03° 1452 85.49°
RSVV 14 D 21.24° 6.22™ 2.05° 75.29° 60.81° 16.23° 83.77°
RSVV 21 D 24.25° 767° 212° 73.56° 56.99° 17.80° 82.20°
RSVV 28 D 28.61° 6.70° 2.26° 73.44° 56.85° 20.72° 79.28°
SEM 0.93 0.55 0.05 0.92 1.29 0.93 0.94
P-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Polynomial trend

Linear <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Quadratic <0.01 <0.01 0.70 <0.01 0.14 0.09 0.19

Cubic 0.41 0.62 0.62 0.43 0.48 0.06 0.14

Quartic 0.79 <0.01 0.39 0.22 0.30 0.49 0.62

#¢ Means with different superscripts in row are significantly different (p<0.05), SEM = standard error of the mean,
NDF = neutral detergent fiber, ADF = acid detergent fiber.
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Figure 1 Polynomial trend analysis of the chemical composition of fermented rice straw with Volvariella volvacea.
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The objective of this study was to evaluate the physical characteristics and chemical
composition of rice straw fermented with Volvariella volvacea (straw mushroom) for use as

Acc;pted: 4.August 2025 roughage in ruminants. A completely randomized design (CRD) was employed with five
Online published: 2 September 2025 fermentation periods: 0, 7, 14, 21, and 28 days (RSVV 0D, 7D, 14D, 21D, and 28D), each with
Kgyword three replications. Water-saturated rice straw was mixed with mushroom spawn at a 2:1 ratio,
Rice straw packed into molds lined with waterproof plastic, and covered with a black tarp. Physical
Volvar iella. volvacea characteristics, including color, odor, texture, mycelial growth, and pH, were assessed. Chemical
Fer) mgntatton composition parameters such as dry matter (DM), crude protein (CP), ether extract (EE), neutral
Ruminants detergent fiber (NDF), acid detergent fiber (ADF), ash, and organic matter (OM) were analyzed.
Roughage The results revealed that fermentation for 28 days (RSVV 28D) yielded the highest physical quality

score (18 points) with an appropriate pH of 7.70. DM and EE contents were significantly increased,
while NDF and ADF levels were reduced, indicating degradation of lignocellulosic structures by
fungal enzymes. Crude protein content increased until day 21, then decreased on day 28 (p<0.01).
In conclusion, fermenting rice straw with V. volvacea for 21-28 days is the most effective duration
for improving its quality as roughage for ruminants.
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