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Abstract 

The increasing generation of rice straw waste due to intensive rice cultivation necessitates 

efficient decomposition stratagems to enhance compost quality. This study assessed effect of 

Green Soil, Biozote and Biopower biological agents on composting process and nutrient 

enrichment of rice straw. Experiment followed RCB Design with four treatments (Control, 

Green Soil, Biozote and Biopower) and replicated thrice. Compost quality was assessed through 

temperature variations, pH changes and macronutrient (NPK) composition. Statistical analysis 

was performed using ANOVA and LSD test (p < 0.05) for significance testing. results showed 

that treatments incorporating biological agents significantly improved compost quality. 

Biopower treatment exhibited highest temperature peak (55°C) compared to control (50°C), 

indicating enhanced microbial activity. pH levels remained relatively stable across treatments 

(6.8–7.2) during composting. Nutrient analysis revealed that Biopower significantly increased 

nitrogen (2.40%), phosphorus (0.60%) and potassium (1.80%), followed by Biozote and Green 

Soil, which also showed improved nutrient content over control. Statistical analysis confirmed 

significant effect (p < 0.05) of biological agents on temperature and macronutrient content, 

whereas pH changes were not significantly different (p > 0.05). These findings suggest that 

applying Biopower, Biozote and Green Soil can accelerate decomposition and improve compost 

quality, offering effective strategy for sustainable organic waste management and soil fertility 

enhancement. Future studies should focus on field applications to assess long-term impact of 

these biological agents on soil health and crop productivity. 
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INTRODUCTION

The intensification of agricultural activities has led 

to significant increase in waste generation, 

particularly from crop residues i.e., rice straw. 

Effective management of this waste is essential to 

mitigate environmental and health concerns. 

Agricultural waste primarily consists of organic 

materials, including crop residues, animal manure 

and other byproducts, which can be valuable 

resources when properly utilized (Carricondo-

Martínez I, ). Among these, rice straw is one of most 

abundant agricultural residues, contributing 

substantially to biomass production (Priyadi P, ). 

In regions where rice farming is extensive, 

considerable amount of rice straw is generated, with 

approximately 60% of total harvest consisting of 

straw (Yang YR, ). While some of this biomass is 

used for livestock feed, composting and paper 

production, significant portion is either burned or 

left unutilized, leading to environmental concerns. 

Given its high cellulose and lignin content, rice 

straw presents both opportunities and challenges in 

waste management (Emendu ER, ). Although it has 

potential applications in bioethanol production and 

organic fertilizer development, its complex 

composition makes microbial degradation difficult 

(Samraj S, ). 

The presence of cellulose and lignin in rice straw 

acts as barrier to microbial breakdown, limiting its 

effective decomposition. As result, composting raw 

rice straw without proper treatment can lead to 

lower-quality organic fertilizer with limited nutrient 

availability (Kumar S, ). However, biological agents 

i.e., Trichoderma and Bacillus play crucial role in 

accelerating decomposition by breaking down 

complex organic matter into simpler, more 

accessible forms for plant absorption. These 

microorganisms facilitate nutrient release, 

particularly nitrogen (N), phosphorus (P) and 

potassium (K), which are essential for plant growth. 

The incorporation of biological agents in 

composting not only improves decomposition 

efficiency but also enhances soil fertility and 

structure. Additionally, it helps suppress pathogenic 

microorganisms and weed seeds, making final 

compost product more beneficial for agricultural 

applications (Rao AR, ). microbial activity in 

composting can be further enhanced by 

supplementing nitrogen-rich materials, which 

support degradation of organic matter and promote 

microbial growth (Khalif SAWM, ). 

Given advantages of using biological agents in 

composting, this study aims to evaluate impact of 

microbial consortium decomposers on quality of 

rice straw compost. By utilizing cellulolytic and 

lignolytic microorganisms, research seeks to 

enhance decomposition process, improve nutrient 

availability and develop efficient, sustainable 

approach to rice straw waste management. 

MATERIALS AND METHODS 

Pre-analysis of Raw Materials 

Rice straw samples were collected from different 

representing dominant rice varieties grown in 

region. straw was air-dried to lower its moisture 

content and then chopped into 5–10 cm pieces using 

mechanical chopper. To enhance microbial activity 

and accelerate decomposition, green materials were 

incorporated at ratio of 1:2 (green material to rice 

straw). 

Composting Process 

https://trendbioresearch.com/index.php/TBR/index
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The study was conducted at Arid Zone Research 

Center, Dera Ismail Khan, from April to September 

2024. experiment evaluated impact of biological 

agents on rice straw composting using four 

treatments: T0 (control: rice straw + water), T1 (rice 

straw + Green Soil), T2 (rice straw + Biozote) and 

T3 (rice straw + Biopower). Each treatment received 

decomposer application at rate of 1 kg per ton of rice 

straw. Moisture levels were maintained through 

periodic watering and regular turning was 

performed to ensure proper aeration. composting 

process followed pit composting method and was 

arranged in Randomized Block Design (RBD) with 

three replications. 

Monitoring During Composting Process 

Temperature and pH were monitored daily 

throughout composting period. Temperature 

readings were taken from four points within 

compost pile: near surface, at center and at two 

intermediate depths. thermometer was inserted into 

compost to record variations. 

For pH measurement, 10 g of compost was collected 

from five different locations within composting pile. 

samples were mixed with 90 mL of distilled water in 

250-mL beaker, stirred for 20 minutes and left to 

settle before measurement using digital electrode pH 

meter. electrode was cleaned with distilled water 

before and after each reading. Moisture content was 

determined using gravimetric method, where 

compost samples were dried to constant weight to 

calculate percentage of water content. 

Chemical Analysis of Compost 

The final compost was analyzed for its chemical 

composition, including total nitrogen (N), available 

phosphorus (P), potassium (K). 

Statistical Analysis 

The experiment was designed using Completely 

Randomized Design (CRD) with four treatments 

and six replications. Data were analyzed using one-

way analysis of variance (ANOVA) and treatment 

means were compared using least significant 

difference (LSD) test at p<0.05.  

RESULTS 

Temperature Dynamics during Composting 

The temperature changes throughout composting 

process are illustrated in Figure 1. Initially, all 

treatments exhibited gradual increase in 

temperature, reaching peak values between 50°C 

and 55°C around day 15 to 22. highest temperature 

was observed in Green Soil treatment (55°C), 

followed closely by Biozote (53°C) and Biopower 

(52°C), whereas control exhibited lowest peak 

temperature of 50°C. After reaching their respective 

peaks, temperatures steadily declined across all 

treatments, stabilizing around 35–38°C by day 50.
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Figure 1. Variation in Temperature during Composting Process 

The significant rise in temperature in early phase 

aligns with thermophilic stage of composting, where 

microbial activity intensifies decomposition. higher 

temperatures in biological agent treatments indicate 

enhanced microbial activity and accelerated 

breakdown of organic matter, particularly in Green 

Soil treatment. Statistical analysis revealed that 

treatments significantly affected temperature 

variations (p < 0.05), with all biological agent 

treatments maintaining significantly higher 

temperatures than control. decline in temperature 

after day 22 marks transition to maturation phase, 

where microbial activity slows as organic matter 

stabilizes. 

pH Fluctuations During Composting 

Figure 2 presents pH variations recorded throughout 

composting period. initial pH across all treatments 

was around 7.2, which gradually decreased to 6.8–

6.9 by day 50. Among treatments, Green Soil 

maintained slightly higher pH than Biozote and 

Biopower, though differences were not statistically 

significant (p > 0.05).
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Figure 2. Variation in pH during Composting Process 

The gradual pH decline is consistent with organic 

acid formation during decomposition. This decrease 

is mainly attributed to microbial metabolism, which 

produces organic acids that temporarily lower pH. 

However, as composting progresses, 

ammonification and humification processes help 

buffer pH levels, preventing extreme shifts. 

relatively stable pH range (6.8–7.2) across 

treatments indicates that biological agents 

maintained optimal conditions for microbial activity 

and organic matter degradation. 

Nutrient Composition of Final Compost 

The compost nutrient status in terms of nitrogen (N), 

phosphorus (P) and potassium (K) is shown in 

Figure 3. nitrogen content significantly increased 

across all treatments compared to control. highest 

nitrogen content was recorded in Biopower 

(2.40%), followed by Biozote (1.85%) and Green 

Soil (1.50%), whereas control had lowest nitrogen 

level (1.10%). increase in nitrogen content is likely 

due to enhanced microbial nitrogen fixation and 

organic matter mineralization facilitated by 

biological agents. Statistical analysis confirmed 

significant difference (p < 0.05) between treatments, 

with Biopower outperforming all others. 

Phosphorus (P) content also showed slight increase 

across treatments. highest phosphorus content was 

recorded in Biopower (0.60%), followed by 

Biozote (0.55%) and Green Soil (0.50%), while 

control remained at 0.45%. However, differences 

between treatments were not statistically significant 

(p > 0.05). This suggests that while biological agents 

contribute to phosphorus availability, effect may not 

be as pronounced as in nitrogen enhancement. 

Potassium (K) levels followed similar trend, with 

Biopower recording highest concentration (1.80%), 

followed by Biozote (1.50%) and Green Soil 

(1.30%), while control had lowest (1.10%). 

significant increase (p < 0.05) in potassium content 

across treatments suggests that biological agents 

facilitate breakdown of potassium-containing 

organic compounds, making nutrients more 

bioavailable.
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Figure 3. Final Nutrient Status of Compost Using Different Bioagents 

DISCUSSION 

The results highlight effectiveness of biological 

agents in improving compost quality. higher 

temperatures observed in Green Soil, Biozote and 

Biopower treatments suggest that these biological 

agents accelerate organic matter decomposition by 

enhancing microbial activity. peak temperature of 

55°C in Green Soil aligns with optimal thermophilic 

composting conditions, promoting pathogen 

reduction and lignocellulosic degradation. Similar 

findings have been reported in previous studies, 

indicating that biological additives enhance 

composting efficiency by increasing microbial 

diversity and metabolic activity (Luskar L, ), 

(Sujatha K, ). 

The gradual decline in pH throughout composting 

process aligns with microbial metabolic processes 

that produce organic acids. However, relatively 

stable pH range (6.8–7.2) across treatments suggests 

that biological agents did not lead to excessive 

acidification, maintaining favorable conditions for 

microbial activity (Jamwal V). 

The nutrient content results indicate that Biopower 

was most effective treatment in enhancing compost 

quality, particularly in nitrogen enrichment (2.40% 

N) and potassium availability (1.80% K). This 

suggests that microbial strains in Biopower may 

have superior nitrogen-fixing and potassium-

solubilizing capabilities, enhancing nutrient 

bioavailability. Biozote and Green Soil also 

improved compost nutrient status compared to 

control, though to lesser extent. 

The incorporation of biological agents significantly 

improved compost quality by enhancing microbial 

decomposition, optimizing temperature and pH 

conditions and increasing macronutrient content. 

findings underscore potential of biological 

supplements in sustainable composting practices, 

offering viable strategy for improving organic waste 

management and soil fertility. 

CONCLUSION 

This study revealed that incorporating biological 

agents can significantly enhance the composting 

process by optimizing temperature regulation, 

maintaining a stable pH and improving nutrient 

availability. The Green Soil, Biozote and Biopower 
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treatments exhibited higher peak temperatures (50–

55°C) than control, indicating enhanced microbial 

activity and more efficient organic matter 

decomposition. The pH remained within optimal 

range (6.8–7.2) across all treatments, supporting 

favorable conditions for microbial function. These 

findings underscore potential of biological additives 

in accelerating organic matter breakdown and 

enriching compost with essential macronutrients. 

Future research should focus on evaluating the long-

term field performance of these treatments under 

diverse agro-climatic conditions to assess their 

impact on soil health and crop productivity. 
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