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Abstract 

Paddy straw is a significant agricultural residue generated in huge quantities which have various industrial applications which 

include bioethanol, biochar production, mushroom cultivation, compost, and silica extraction. This research aims to assess the 

biochemical composition of three different durations of paddy straw varieties including CO54 (short duration), CO50 (medium 

duration), and CR1009 (long duration). The findings highlight substantial variations in biochemical composition between the 

three duration-based varieties. Among the three varieties, the long-duration variety (CR1009) shows a higher lignocellulosic 

composition when compared to the short (CO 54) and medium-duration (CO 50) varieties, making it a better option for 

industrial applications requiring robust structural biomass. Compared to the other two varieties, the short-duration (CO 54) has 

better digestibility because of its easy digestibility, which makes it a suitable substrate for effective bioethanol production. The 

medium-duration variety CO50 with an intermediate composition and the high lignocellulosic content of CR1009 can be 

efficiently used for a wide range of industrial applications which includes bioethanol, biochar production, compost, mushroom 

cultivation, and silica extraction with suitable pre-treatment approaches. This study promotes resource-efficient and 

sustainable industrial practices by providing insightful information about the best way for utilization of paddy straw based on 

its biochemical characteristics. 
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Introduction 

Rice is one of the most significant crops, and it ranks third 

in production after wheat and maize [1]. Around 800 million 

metric tons of rice are produced annually worldwide, 

equivalent to a significant amount of paddy straw [2]. In 

addition to the grains, the rice crop produces at least 50% 

non-edible biomass in the form of straw, which includes the 

stem, leaf blades, leaf sheaths, and panicle post-harvest 

remnants [3]. After the grains were harvested, the paddy 

straw was traditionally used for field ploughing, 

composting, animal feed, flooring for cattle houses, straw 

crafts, field covering, and burning [4]. Increasing population 

leads to food demand, which consequently generates  excess 

paddy residues, which may cause severe environmental and 

socioeconomic issues if not managed sustainably [5]. While 

burning 1 kg of dry paddy straw, nearly 0.7–4.1 g of 

methane, 0.019–0.057 g of N2O released, and other gaseous 

pollutants such as CO2, SO2, NOx, HCl, carcinogenic PHA 

(polycyclic aromatic hydrocarbons), dioxins, and furans are 

also produced [6]. Approximately 85-90% of paddy straw is 

burned in the field during the rabi season [7]. States like 

Uttar Pradesh, Punjab, Haryana, and Maharashtra burned 

the greatest amount of crop residues [8]. Continuously 

burning leads to many health hazards to both animals and 

humans [9] 

There is a critical requirement to find a solution for 

economical and environment friendly approaches for the 

utilization of paddy straw. Because of its high cellulose, 

hemicellulose, and lignin content, it is an excellent substrate 

material for the generation of bioethanol, biodiesel, biochar, 

and biogas [3, 10]. Using the solid-state fermentation 

technique, a variety of different products can be produced 

from rice straw [11]. Moreover, various biomaterials that are 

primarily employed in tissue engineering, such as hydrogels, 

bio-nanocomposites, bio-aerogels, and biofilms, can be 

made from cellulosic polymers derived from industrial and 

agricultural wastes [12]. 

  

Material and methods 

Collection of samples 

Paddy straw samples of different duration varieties were 

collected from Paddy Breeding Station (PBS), Tamil Nadu 

Agricultural University, Coimbatore which includes CO 

54(short duration), CO 50 (medium duration) and CR1009 

(long duration). Collected paddy straw samples were shade 

dried for few days. For biochemical analysis shade dried 

straw samples were oven dried and ground into powder 

samples. 

  

EC, pH and moisture content 

The pH and electrolyte conductivity (EC) were measured 

using the Cavins et al. method [13]. Moisture content was 

estimated by oven dry method [14, 15]. 

  

Estimation of cellulose 

Cellulose content was estimated by using Updegroff 

method [16]. Powdered straw samples of 0.5 g was mixed 

with 3 ml of acetic: nitric acid reagent using a vortex mixer. 

The mixture was heated in a water bath at 100°C for 3 

minutes, cooled, and centrifuged for 15–20 minutes. The 
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supernatant was discarded, and the residue was washed with 

water. Subsequently, 10 ml of 67% H2SO4 was added to the 

residue, and the mixture was left for 1 hour. A 1 ml aliquot 

of this solution was diluted to 100 ml. From this diluted 

solution, 1 ml was taken, mixed with 10 ml of anthrone 

reagent, and thoroughly blended. The tubes were heated in a 

boiling water bath for 10 minutes, cooled, and the 

absorbance was measured at 630 nm. A blank was prepared 

using anthrone reagent and water. A standard curve was 

generated using 0.4–2 ml of a standard cellulose solution 

(equivalent to 40–200 µg of cellulose), adjusting the 

volume, and following the same procedure from the 

washing step to develop the colour. The cellulose content in 

the sample was calculated using the standard graph. 

  

Estimation of hemicellulose 

Hemicellulose content was determined by Van Soest 

method [17] 

1.    Percentage of neutral detergent fibre content 

First, weighed the empty crucible then the paddy straw 

powdered samples of 1 g were taken in the crucible and 

added 100 ml of neutral detergent solution at room 

temperature into crucible with 0.5 g of sodium sulphite and 

some drops of n-octanol. Then heated to boiling and reflux 

60 minutes from onset of boiling. Filtered and washed it for 

3 times with boiling water, then twice with cold acetone. 

Dried it for 8 hours at 105 °C and then cooled in a 

desiccator. Noted the final weight and calculated the 

percentage of neutral detergent fibre content. 

NDF % = (weight of crucible + weight of residue) - weight 

of crucible / weight of sample x 100. 

  

2.    Percentage of acid detergent fibre content 

First, weighed the empty crucible then the paddy straw 

powdered samples of 1 g were taken in the crucible and 

added 100 ml of acid detergent solution at room temperature 

into crucible and some drops of n-octanol. Then heated to 

boiling and reflux 60 minutes from onset of boiling. Filtered 

and washed it for 3 times with boiling water, then twice 

with cold acetone. Dried it for 8 hours at 105 °C and then 

cooled in a desiccator. Noted the final weight and calculate 

the percentage of acid detergent fibre content. 

ADF % = (weight of crucible + weight of residue) - weight 

of crucible / weight of sample x 100. 

Hemicellulose = Neutral Detergent Fibre (NDF%) – Acid 

Detergent Fibre (ADF%) 

  

Estimation of lignin 

Lignin content was determined by Stafford method [18]. 0.5 g 

of dried sample was ground with ether and centrifuged at 

2000g for 5min, discarded the supernatant. Then washed the 

sediment with water, recentrifuged and discarded the 

supernatant. Repeated washings twice and added 2ml of 

NaOH to the residue and extract obtained at 70-80°C for 12-

16hours. Then cooled for some time, added 0.45ml of 2N 

HCI and adjusted the pH to 7 or 8 with NaOH. The volume 

was made to 3ml with water. Finally centrifuged at 2000g 

for 5min. and collected the supernatant. To 0.8ml of extract, 

added 0.8ml of 0.1M sodium phosphate buffer, pH 7.0. To 

another aliquot of 0.8ml extract, added 0.8ml of 0.1N NaOH 

(pH 12.3). Measured the absorbance at 245 and 

350nm.Calculated the lignin concentration from the 

difference between A245 and A350 (E350) on pH 7.0 and 12.3 

samples with buffer and NaOH, respectively. Used a 

conversion factor, 32 to calculate the lignin content (32 x 

mg phenol = mg lignin, calculated from bagasse sample). 

  

Estimation of silica 
Using spectrophotometry, the silica concentration of paddy 
straw was estimated by Elliot and Snyder method [19]. Silica 
extract was prepared by taking 100 mg straw sample from 
each variety in a 50 mL poly propylene tube then it was 
dried at 60°C in a hot air oven. The tubes were then 
vortexed and autoclaved for 20 minutes at 121°C after 3 mL 
of a 50% NaOH solution was added. After that extracted 
solution was transferred to 50mL volumetric flask and make 
up the volume with distilled water. From this volumetric 
flask containing extracted solution, 1.0mL aliquot was taken 
and transferred to another 50mL volumetric flask. 
Following that, 10 mL of ammonium molybdate solution 
(54 g/L, pH 7.0) and 30 mL of 20% acetic acid were added 
solution was then thoroughly mixed. Afterwards 5mL of 
20%tartaric acid and 1mL reducing agent added. In this 
reducing agent was prepared by mixing solution A with 2g 
Na2SO3, 0.4g 1-amino-2-napthaline-4-sulphanilic acid in 
50mL distilled water; solution B with 25g NaHSO3 in 
200mL distilled water finally diluted it into 250mL. 
Following the addition of all reagents volume make up to 
50mL and measured the absorbance at 650nm after 30 
minutes. Standard silica solution was made with pure 
SiO2heated with Na2SO3and prepared stock solution of 
100ppm. From that working standard (0, 0.5, 1.0, 1.5, 2.0, 
2.5, 3.0, 3.5, 4.0 mL) were prepared in 50mL volumetric 
flask and colour development obtained by following 
previously mentioned steps. 
  
Total carbon, total nitrogen and C/N ratio 
Total carbon was estimated by using Walkey and Black 
method [20]. Taken 0.5g of powdered paddy straw samples of 
each variety in conical flask. Then 10mL of 1N K2Cr2O7 and 
20mL of concentrated H2SO4 added to it. Mixed them 
thoroughly and allowed to stand for 30 minutes. Afterwards 
200mL of distilled water and 10mL of orthophosphoric acid 
added to it. Finally, diphenylamine indicator added and 
titrated them against with 0.5N FAS. Dull green colour 
obtained as end point and calculated the total carbon 
content. Total nitrogen content was estimated by 
using Kjeldahl method [21, 22]. First powdered paddy straw 
samples were subjected to acid digestion and after digestion 
cooled them at room temperature. Titration and distillation 
were carried out using a Kelplus Ecotitrator and obtained 
total nitrogen content. Using the total carbon and total 
nitrogen content C/N ratio were calculated. 
  
FTIR analysis 
The functional groups in the aqueous sample of the selected 
ground paddy straw cultivars 
were determined by recording its Fourier Transform Infrare
d (FTIR) spectra with a Shimadzu MIRacle 10(ZnSe) ATR 
with a wave number of range 4000–400 cm⁻ [1] and a 
resolution of 4 cm⁻ [1]. 
  
Statistical analysis 
Using descriptive statistics, the biochemical characteristics 
of paddy straw were statistically examined. The same 
datasets were further utilized to prepare interactive plot, heat 
map and dendrogram. R Studio (version 4.4.2) was used for 
data analysis in order to generate descriptive statistics and 
graphical representations. 
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Results 

Biochemical parameters were estimated to characterize the 

variations among the different duration paddy straw 

varieties. For each variety, each parameter was replicated 

three times. Parameters including moisture content, pH, and 

EC for these three varieties ranged from 10.0 - 10.6%, 6.85 - 

7.26 and 1.043 - 1.045 dS/m (Table 1). The cellulose, 

hemicellulose, lignin and silica content ranged from 34.4 - 

46.7%, 17.8 - 24.0%, 5.61 - 14.17%, and 8.24 - 15.77% with 

a mean of 40.84%, 21.1%, 9.65%, and 11.74% (Table 1). 
 

Table 1: Descriptive statistics of biochemical characterization of three different duration paddy straw varieties 
 

Paddy straw 

variety 
Moisture 

(%) 
EC pH Cellulose (%) Hemi cellulose (%) Lignin (%) Silica (%) 

Total 

carbon (%) 
Total 

nitrogen (%) 
C/N ratio 

Short duration 
CO 54 

10.33 ± 
0.17 

1.045 ± 
0.0003 

7.24 ± 
0.008 

34.53 ± 0.07 18.33 ± 0.44 5.61 ± 0.00 8.25 ± 0.003 
23.56 ± 

0.06 
0.47 ± 0.0008 

50.48 ± 
0.10 

Medium 
duration CO 

50 

10.20 
±0.20 

1.043±0.0003 
6.86 ± 
0.003 

41.37 ± 0.07 21.13 ± 0.85 
11.24 ±0. 

006 
11.24 ± 0.006 

24.18 ± 
0.02 

0.39 ± 0.0008 
62.44 ± 

0.14 

Long duration 
CR 1009 

10.16 ± 
0.17 

1.043±0.0003 
6.93 ± 
0.003 

46.63 ± 0.03 23.83 ± 0.16 
15.76 ± 
0.006 

15.76 ± 0.006 
25.14 ± 
0.008 

0.31 ± 0.0005 
80.57 ± 

0.13 

Range 
(10.0 - 
10.6) 

(1.043 - 
1.045) 

(6.85 - 7.26) (34.4 - 46.7) (17.8 - 24.0) 
(5.61 - 
14.17) 

(8.24 - 15.77) 
(23.45 - 
25.15) 

(0.311 - 0.468) 
(50.32 - 
80.77) 

Min 10 1.043 6.85 34.4 17.8 5.61 8.24 23.45 0.311 50.32 

Max 10.6 1.045 7.26 46.7 24 14.17 15.77 25.15 0.468 80.77 

 
These results were similar to Bhattacharya et al. 
experiment [3], it was observed that the range of cellulose, 
hemicelluloses, lignin, and Silicon varied from 28.5-41%,  

15.3-25.9%, 6.2-12.6%, and 5-8%. Using Heatmap, 
variations among these varieties in lignocellulosic 
composition was visualized (Fig. 1). 
 

 
 

Fig 1: Heat map of biochemical characteristics of selected three cultivars of rice straw (Long duration variety CR1009; Medium duration 
variety CO 50 and S- Short duration variety CO 54) 

 

The results showed that long duration paddy straw variety 
(CR1009) have high lignocellulosic composition compared 
to medium (CO50) and short duration (CO54) paddy straw 
varieties was depicted (Fig.2). Other parameters which 

include total carbon, total nitrogen and C/N ratio for these 
three varieties ranged from 23.45-25.15%,0.311-0.468%, 
and 50.3:1 - 80.7:1. 
 

 

 
 

Fig 2: Biochemical characterization of substrate potential of selected rice straw cultivars (Long duration variety CR1009; Medium duration 
variety CO 50 and S- Short duration variety CO 54) 

 

These paddy straw varieties were categorized into high, med
ium, and low ranges for these biochemical parameters using 
descriptive statistics (Table 1). The relatedness of paddy  

straw varieties was investigated using a dendrogram based 
on their biochemical parameters, mainly lignocellulosic 
composition (Fig.3). 
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Fig 3: Dendrogram using Average Linkage (Between Groups) derived from Hierarchical cluster analysis (Long duration variety CR1009; 

Medium duration variety CO 50 and S- Short duration variety CO 54) 

 

The presence of functional groups in the lignocellulosic materials of these three different paddy straw varieties was confirmed 

by the FTIR analysis. (Table 2). 

 
Table 2: Analysis of peaks corresponding to different functional groups present in rice straw by FTIR analysis 

 

 Major components Wave number (cm [-1]) FTIR reading Functional group References 

Cellulose 3300-3500 3348.42, 3348.42, 3320.13 OH- bond [3, 10] 

Hemicellulose 1750–1510 1635.64, 1643.35, 1643.35 C=O stretching vibrations in acetyl fragments [23] 

Lignin 

1650-1515 1635.64, 1643.35, 1643.35 Aromatic [3, 10]. 

600-900 
601.79, 601.79, 601.76, 

686.66, 678.94, 686.66 
CH out-of-plane bending vibrations [24] 

 

CR1009, CO 50, and CO 54 showed the peak values such as 

3302.33 cm [-1], 3348.42 cm [-1], and 3348.42 cm [-1], which 

proved the presence of cellulose. Then, for the peak values 

for lignin include 1643.35 cm [-1], 1643.35 cm [-1], and  

1635.64 cm [-1]. Peak values for hemicelluloses comprise 

of 1635.64 cm [-1], 1643.35 cm [-1], 1643.35cm [-1](Fig. 

4a,4b,4c). These results were similar to the findings of 

Bhattacharyya et al. and Malik et al. experiments [3, 10]. 

 

 
 

Fig 4a: FTIR analysis of short duration variety CO 54 

 

 
 

Fig 4b: FTIR analysis of medium duration variety CO 50 
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Fig 4c: FTIR analysis of long duration variety CR1009 

 

Discussion 

The main constituents of rice straw are cellulose, 

hemicellulose, and lignin which are the essential building 

blocks of plant cell walls [25]. In-field techniques such as 

open-field burning or soil incorporation can be used to 

manage rice straw, while off-field uses include use in 

manufacturing (acoustic materials, 3D objects, composites, 

cement bricks, and handmade paper), energy production 

(thermal power, combustion, bioethanol, biogas, and 

biochar), and agriculture (bedding, compost, and mushroom 

cultivation) [26]. 

The most abundant biomass feedstock is rice straw, which 

can yield 205 billion litres of bioethanol per year (5% of 

total consumption). It is high in cellulose (32-47%), 

hemicellulose (19-27%), and lignin (5-24%), with glucose, 

xylose, and arabinose as its main carbohydrates [27, 28, 29]. In 

order to produce biofuels and other valuable products, these 

lignin and carbohydrate complexes must be broken and the 

polysaccharides hydrolyzed into their subsequent 

monomers [30]. Paddy straw is a viable resource for the 

generation of ethanol due to its abundance of hexose (C6) 

and pentose (C5) sugars, which 

can be degraded into simple sugars and then fermented [31]. 

The purpose of pre-treatment is to enhance cellulose 

accessibility to cellulases by reducing cellulosic 

crystallinity, reducing structural barriers produced by 

hemicelluloses, and separating lignin from cellulose [32, 33]. 

When compared to raw straw, which had a cellulose content 

of 32.6%, steam pretreatment and biological treatment 

raised it to 39.5% and 37.6%, respectively. T. 

hirsuta selectively broke down lignin, increasing the 

concentration of cellulose, an essential characteristic for 

effective biomass utilization [34, 35]. Likewise, alkali-

pretreated paddy straw containing T. reesei and S. 

cerevisiae is preferred because it has reduced enzyme 

loading, a shorter reaction time, and a higher ethanol 

yield [36, 37]. High levels of cellulose and hemicelluloses of 

paddy straw, which hydrolyze easily to produce fermentable 

sugars [1, 38] 

Rice straw is rich in silica, which prevents ethanol 

production and enzymatic hydrolysis. The lignin and silica 

in paddy straw are broken down by various pretreatment 

techniques, such as physical, chemical, biological, and 

physiochemical methods [39]. After pretreatment with 

organosolv, which removes most of the lignin content, and 

sodium carbonate helps in eliminating more than 91% of 

silica content, the ethanol yields boosted significantly from 

39.3% to 78.7% [40]. The most environmentally friendly 

method is the green solvent-based pretreatment, which 

makes use of bio-based solvents like ethyl lactate, which are 

non-toxic, biodegradable, and improve enzymatic 

digestibility [41]. Low silica and lignin content with medium 

to high cellulose content is suitable for bioethanol 

production. Short duration variety CO54 with low lignin and 

silica content can be easily digested than CO50 and 

CR1009, so it can be better utilized for bioethanol 

production. With proper pretreatment CO50 and CR1009 

paddy straw are also utilized for bioethanol production. 

Biochar, or biomass-derived charcoal, is the highly aromatic 

material that remains when biomass is thermally broken 

down while oxygen is either completely or partially 

excluded [42]. Paddy straw contains lignocellulosic 

components, which include cellulose (32–47%), 

hemicellulose (19–28%), and lignin (5–24%), have been 

shown to produce good yields of biochar when rice straw 

(RS) is pyrolyzed [43, 44, 45, 46]. Various thermochemical 

conversion techniques for biochar derived from paddy straw 

include pyrolysis [47], torrefaction or carbonization [48], 

hydrothermal liquefaction [49], and gasification [50]. A 

potential approach to improve soil fertility, increase carbon 

storage, and reduce greenhouse gas emissions, pyrolysis of 

rice straw is the best way to produce biochar for soil 

amendment [51]. A low-cost, environmentally friendly 

adsorbent for treating wastewater, rice straw-derived 

biochar (RSB), is enhanced through pyrolysis and 

modification techniques [52]. Xiao et al [53]. investigated how 

silicon (Si) and carbon (C) in rice straw-derived biochar 

change when subjected to different pyrolysis temperatures 

(150-700°C). The pyrolysis occurs at specific temperature 

ranges: (i) cellulose (semi-crystalline) decomposes at 305–

375°C, (ii) hemicellulose (branched polymer) at 200–350°C, 

and (iii) lignin (phenolic) at 250–500° [54, 55, 56]. The 

decomposition of biomass takes place in a wide temperature 

range when the lignin content is high. Biochar derived from 

feedstock rich in 

lignin releases less dissolved organic matter through leachin

g and provides greater stability [57]. Higher lignin content 

promotes biochar production, resulting in a higher yield of 

biochar [58]. Medium to high lignin content is suitable for 

biochar production. Medium (CO50) and long (CR1009) 

varieties are matched this criterion makes better biochar for 

good yield. 

Silica (SiO2) is a very significant inorganic material that has 

been widely used in a variety of applications, including 

electric and thermal insulators, absorbents, optical fibers, 

glasses, food additives, and pharmaceutical products [59, 60]. 

An effective way for turning agricultural waste into useful 

materials was demonstrated by Nandiyanto et al [61]. who 
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created a simple extraction process to create silica particles 

from rice straw waste. Using base dissolution and acid 

precipitation, amorphous silica with a 90.8% yield was 

recovered from rice straw ash [62]. According to Jyani et 

al [63]. silica was effectively extracted from paddy straw by a 

green solvent-based pretreatment employing ethyl lactate, 

yielding 1.57 g per 2.5 g PSA with 62.8% recovery. 

After pre-treating the biomass of paddy straw with dilute 

sulphuric acid to eliminate polysaccharides and other 

impurities and delignified the biomass using an alkaline 

mixture to extract nano-silica of uniform shape with an 

average size of ~17 nm was successfully separated at a 

9.26% yield with simultaneous extraction of lignin from 

paddy straw [64]. Using rice straw, an effective zinc complex 

with lignin, silica, and fatty acid natural materials was 

produced, which was successfully utilized as an activator 

and antioxidant in the fabrication of rubber composites [65]. 

High-lignin paddy straw can be used in the production of 

adhesives, coatings, and bio-based polymers, reducing 

dependency on petrochemical products [66]. Due to high 

silica and lignin content in long duration variety (CR1009), 

silica extraction better option for the production of 

nanoparticles and lignin-based composites, which can be 

utilized for various industrial applications. 

Agricultural residue (rice straw, rice bran, sawdust, 

molasses) is an excellent source for mushroom 

cultivation [67]. Rice straw is a good substrate for mushroom 

growth, as evidenced by the 10% higher oyster mushroom 

yield in paddy straw compared to wheat straw [68]. The 

commercial cultivation of Calocybe indica can be done with 

rice straw as a substrate which yields nutritional mushrooms 

within 15 days [69]. P. florida fungal hyphae deeply enter 

rice straw, breaking down lignin and improving 

digestibility [70]. According to Li et al [71]., lignin was 

significantly degraded during the primordia formation 

period and spawn running, and its degradation slowed down 

following the primordia stages in P. ostreatus cultivation. 

The cultivation of mushrooms requires carbon (cellulose, 

hemicellulose, and lignin), nitrogen, and inorganic elements. 

The high silica content of rice straw creates a barrier to 

mushroom growth, which makes it difficult to extract 

nutrients [72, 73]. Kaur et al [74]. investigated the dual use of 

paddy straw, the first cultivation of P. florida mushrooms in 

paddy straw, which yields 53.1%, and the synthesis of 

SiO2 nanoparticles from spent straw, which was extracted 

32.5%.Lignin content in paddy straw plays a crucial role, 

and it is converted into a nitrogen-rich lignin-humus 

complex which offers a source of protein for mushroom 

mycelium growth [75, 76, 77]. Volvariella volvacea produces a 

range of cellulase enzymes for the breakdown of cellulose 

which requires the substrate with high cellulose content [78]. 

High cellulose, hemicellulose in CR1009are suitable for 

mushroom cultivation with proper pre-treatment to remove 

silica content. Short (CO54) and medium (CO50) duration 

varieties are also utilized for mushroom cultivation, though 

it has low silica content with low to moderate cellulose and 

hemicellulose content. 

Rice straw is a difficult target because of its high lignin 

content and broader C/N ratio [79]. Rice straw decomposes 

slowly due to its high C:N ratio. It breaks down more 

quickly and improves nutrient availability when combined 

with low C: N materials, such as cattle manure, and 

inoculated with bacteria that break down lignocellulose [80]. 

Poultry droppings were added to paddy straw in 8:1 ratio to 

reduce its C:N ratio and accelerate the composting 

process [81]. Sharma et al [82]. explored the quick paddy straw 

composting with the help of an efficient microorganism 

consortium which includes Lactobacillus spp., 

Phanerochaete chrysosporium, Streptomyces globisporous, 

Candida tropicalis and an enriched photosynthetic bacterial 

inoculum. Based on this short duration variety CO54, which 

has comparatively narrow C:N ratio compared with the 

other two varieties. CO54 can be easily decomposed than 

CO50 and CR1009. With appropriate co-composting 

approaches, which can narrow down the C:N ratio of 

CR1009 and CO50 paddy straw for making them suitable 

for composting. 

  

Conclusion 

In present study, the different-duration paddy straw 

varieties, including short (CO54), medium (CO50), and long 

(CR1009) duration varieties, were biochemically 

characterized. The results showed significant variations in 

their biochemical composition, which might influence their 

industrial applications. Short-duration variety (CO54) with 

low silica and lignin content showed higher digestibility, 

making them suitable for bioethanol production and 

composting, whereas long-duration variety (CR1009), with 

higher lignin content and silica, is better suited for biochar 

production and silica extraction. With a balanced 

lignocellulosic composition, the medium duration variety 

(CO50) offers better adaptability in industrial applications 

especially as a suitable substrate for mushroom cultivation. 

CR1009 paddy straw can be utilized for many industrial 

applications because of its high lingo cellulosic 

composition, by following economic and resource-efficient 

pre-treatment approaches. With better pretreatment 

approaches towards paddy straw based on their biochemical 

characterization, it can be fully utilized with many 

applications. A better understanding of their biochemical 

composition will be very useful for identifying their 

suitability in industrial applications. The transformation of 

agricultural wastes, particularly paddy straw into usable 

products not only reduces environmental pollution caused 

by open-field burning but also promotes eco-friendly 

alternatives in agriculture and industry. Future research 

should focus on process optimization and techno-economic 

analysis to scale up its use in real-world applications. 
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