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ABSTRACT 
 

The quality of compost depends on the characteristics of the composting materials (CM) and bulking 

materials (BM). The present study was conducted to evaluate the physicochemical properties of 

composting and bulking materials commonly used in Bangladesh. For this purpose, seven types of CT, 

such as poultry layer manure (T1), broiler litter with sawdust (T2), broiler litter with rice husk (T3), cattle 

manure (T4), goat manure (T5), horse manure (T6), and municipal solid wastes (T7) were investigated. 

Similarly, the physical and chemical properties of five BM, such as sawdust (T1), rice straw (T2), dry tree 

leaves (T3), wood shavings (T4), and rice husk (T5), were analyzed in the laboratory. Parameters studied 

included dry matter (DM), crude protein (CP), crude fiber (CF), ether extract (EE), ash, nitrogen (N), 

phosphorus (P), potassium (K), and pH. A total of 21 composting material samples and 15 bulking material 

samples were analyzed using standard methods. The data were analyzed using a Completely Randomized 

Design (CRD) in SAS. Results showed that T1, T2, and T3 of CM contained more N (2.30, 2.21, and 

2.04%, respectively) and comparatively less CF (4.98, 6.11, and 9.17%, respectively), with corresponding 

CN ratios of 19.87, 24.90, and 27.74. In case of BM, very low N was found in T4, T1, and T5 (0.08, 0.12, 

and 0.21%, respectively) and comparatively very high CN ratio (527.50, 434.17, and 199.57%, 

respectively). It might be stated that the chemical properties of these composting and bulking materials 

will help in preparing a high-quality compost mix. 
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1. INTRODUCTION 
 Composting materials are substances used to prepare compost through the natural decomposition process. 

These materials include a variety of organic waste items that can break down into nutrient-rich compost, which is 

then used to improve soil health and fertility. Common composting materials include manure (poultry, cattle, goat, 

horse, etc.), slaughterhouse waste, kitchen waste, yard waste, fruit waste, municipal solid waste, etc. (Sarker et al., 

2009, 2018, 2021; Roy et al., 2013; Rahman et al., 2020a and 2020b; Dhakal et al., 2023; Nazir et al., 2024). 

Composting materials should ideally be a mix of carbon-rich and nitrogen-rich materials to create balanced 

compost. Understanding the chemical composition of compost is essential for maximizing its benefits in agriculture, 

gardening, and landscaping (Lee et al., 2009; Rahman et al., 2024). By assessing and adjusting nutrient 

composition, pH balance, organic matter contents, and microbial activity, compost can be tailored to meet specific 

soil and plant needs, promoting sustainable and productive soil management practices (White et al., 2012; Miner et 

al., 2020). Bangladesh is densely populated with cattle, goats, sheep, buffalo, and poultry, which generate around 

156 million tons of cattle manure and 4.5 million tons of poultry manure annually (Modak et al., 2019). Huge 

amounts of manure are produced daily in Bangladesh, creating an unhygienic and nuisance environment through 

gaseous emissions (Liu et al., 2011). Moreover, Bangladesh generates approximately 23,000 tons of municipal solid 

waste (MSW) per day, which translates to about 8.4 million tons annually. This figure has been increasing steadily 

due to population growth, urbanization, and changes in consumption patterns. The management of MSW remains a 

significant challenge for Bangladesh, with efforts focused on improving waste collection, recycling, and sustainable 

https://doi.org/10.47278/journal.abr/2026.012
https://orcid.org/0009-0002-5484-8958
https://orcid.org/0000-0001-5691-3544
https://orcid.org/0000-0002-2102-3389
https://orcid.org/0000-0001-5828-5262
https://orcid.org/0000-0001-7444-9730
https://orcid.org/0000-0002-9279-4869
mailto:mmrahman.as@bau.edu.bd
http://creativecommons.org/licenses/by-nc-nd/4.0/


 Research Article                                            Agrobiological Records 

   ISSN: 2708-7182 (Print); ISSN: 2708-7190 (Online) 

 Open Access Journal 

 

 
Citation: Mustafa MMH, Hashem MA, Sumon MH, Sarker MSK, Rashid MA and Rahman MM, 2026. Characteristics of 

composting materials and bulking materials available in Bangladesh. Agrobiological Records 23: 141-148. 

https://doi.org/10.47278/journal.abr/2026.012  

 142 

disposal methods to mitigate environmental and health impacts. Compost preparation is one of the main solutions to 

mitigate environmental pollution and promote resource recovery (Ahsan et al., 2013). It is essential to determine the 

chemical composition of these composting materials to produce high-quality compost. The chemical composition of 

these composting materials plays a crucial role in their effectiveness as soil amendments and their impact on plant 

growth. Composting materials are a rich source of nitrogen (N), phosphorus (P), potassium (K), and other 

micronutrients that help in plant growth (Sharma et al., 2022; Zhang et al., 2023). The chemical properties of 

compost indicate the availability and concentration of these nutrients, which directly affects plant growth, soil 

health, and crop yield (Dharnaik and Patil, 2024; Hirzel et al., 2022). 

 Bulking materials are those substances added to compost piles to improve airflow, moisture retention, and 

overall structure (Alam et al., 2013; Won et al., 2016; Al-Amin et al., 2020; Rana et al., 2020). Bulking materials 

create air pockets within the compost pile, allowing oxygen to reach microbial communities responsible for 

decomposition. Adequate oxygen levels facilitate aerobic decomposition, which is more efficient and produces less 

odor than anaerobic decomposition. These are also help to regulate moisture levels in the compost pile by absorbing 

excess moisture and releasing it slowly. This prevents the compost from becoming too wet or waterlogged, which 

can impede microbial activity and lead to anaerobic conditions (Hossen et al., 2022). Moreover, these materials help 

to maintain the structural integrity of the compost pile as organic materials decompose and settle. They prevent 

compaction and ensure that air can circulate throughout the pile, promoting the decomposition and preventing the 

formation of hardness, anaerobic zones. Common bulking materials available in Bangladesh include  sawdust, rice 

straw, dry tree leaves, wood shavings, rice husk, corn cobs, etc (Alam et al., 2013). Bulking materials are typically 

added in small amounts relative to the volume of organic waste in the compost pile, often in a ratio of 1 part bulking 

material to 20 parts organic waste by volume. Adjusting the type and amount of bulking material ensures that 

compost piles remain well-aerated, sufficiently moist, and conducive to efficient decomposition. There are an 

estimated 2 million cubic meters of  sawdust generated annually. Sawdust emergences as promising resource for 

many advantages because of cheap, available abundantly and eco-friendly materials (Graves, 2000). 

To enhance compost quality, it is crucial to investigate the chemical properties of both composting materials 

and bulking agents before the composting process begins. Therefore, the primary objective of this experiment was 

to analyze the chemical properties of various composting materials. These materials included layer manure, broiler 

manure, cattle manure, goat manure, horse manure, municipal solid waste, sawdust, rice straw, dry tree leaves, 

wood shavings, and rice husk. The properties examined were pH, dry matter content, total organic carbon, ash 

content, crude fiber, ether extract, amount of nitrogen, phosphorus, potassium, and the carbon-to-nitrogen (C/N) 

ratio. These parameters are essential for understanding and optimizing the nutritional content of compost mix, 

thereby aiming to produce higher quality compost. 
 

2. MATERIALS AND METHODS 
2.1. Research Design 

 Seven CM, such as poultry layer manure, broiler litter with sawdust, broiler litter with rice husk, cattle manure, 

goat manure, horse manure, and municipal solid wastes, were treated as T1, T2, T3, T4, T5, T6, and T7, 

respectively. Another five BM, such as sawdust, dry rice straw, dry tree leaves, wood shavings, and rice husk, were 

treated as T1, T2, T3, T4, and T5, respectively. The triplicate samples were analyzed in the Animal Science and Soil 

Science laboratories at Bangladesh Agricultural University, Mymensingh-2202, Bangladesh, from 1st October 2021 

to 30th January 2022. All samples were analyzed with three replications, and the data were analyzed using a 

Completely Randomized Design (CRD) in SAS. 

 

2.2. Parameters Studied 

 Parameters studied were dry matter (DM), crude protein (CP), crude fiber (CF), ether extract (EE), ash, nitrogen 

(N), phosphorus (P) and potassium (K) content and pH. The CN ratio was determined by dividing the value of N by 

the corresponding TOC value. The chemical analysis was done according to the method described by AOAC (2005). 

 

2.3. Statistical Analysis 

 The data were analyzed using a Completely Randomized Design (CRD) in SAS. Significant mean values were 

tested using Duncan's Multiple Range Test (DMRT). All results were presented as Mean ± SD. 
 

3. RESULTS AND DISCUSSION 
3.1. Physical and Chemical Properties of the Composting Materials  

 A pictorial view of composting materials available in Bangladesh is given in Fig. 1. The chemical composition 

of the composting materials is shown in Table 1. A moderate DM% was found among all composting materials, but 

a slightly higher DM (25.22) was found in T6 (horse manure). The lowest DM was found in T1 (18.78) among all 
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treatments. Rana et al. (2020) reported that the initial DM content of cattle manure was 22.15%, increasing to 

48.17% after 45 days of composting. 
Table 1: Chemical properties of the composting materials available in Bangladesh 

Parameters Treatment Level of sig 

T1 T2 T3 T4 T5 T6 T7 

DM (%) 18.78 ± 0.24c 21.83 ± 0.44b 21.72 ± 0.25b 20.76 ± 0.05b 22.27 ± 0.66b 25.22 ± 1.12a 22.24 ± 2.15b * 
TOC (%) 40.69 ± 0.10c 55.04 ± 0.36a 56.58 ± 0.34a 56.50 ± 1.01b 40.53 ± 2.24c 46.36 ± 2.11c 49.70 ± 1.10c ** 
Ash (%) 12.27 ± 0.01a 12.23 ± 0.25a 11.14 ± 0.35b 11.50 ± 0.05b 10.45 ± 1.44b 5.25 ± 1.55c 10.36 ± 0.32b ** 
EE (%) 1.35 ± 0.55c 1.32 ± 0.01c 1.22 ± 0.02c 1.47 ± 0.56b 1.54 ± 0.12b 1.81 ± 0.04b 3.60 ± 1.10a * 
CF (%) 4.98 ± 0.10c 6.11 ± 0.01c 9.17 ± 0.01c 32.13 ± 1.46a 24.44 ± 1.25b 35.14 ± 2.45a 31.33 ± 0.76a ** 
N (%) 2.30 ± 0.29a 2.21 ± 0.12b 2.04 ± 0.02c 1.94 ± 0.02d 1.52 ± 0.04d 1.45 ± 0.02d 1.01 ± 0.04d * 
C/N  17.69 ± 1.4b 24.90 ± 6.62b 27.74 ± 5.55a 29.12 ± 3.42a 26.66 ± 2.14a 31.97 ± 3.18b 49.21 ± 3.24a ** 
P (%) 0.33 ± 0.005a 0.20 ± 0.00c 0.18 ± 0.01c 0.24 ± 0.01b 0.21 ± 0.02c 0.25 ± 0.05a 0.31 ± 0.04a * 
K (%) 0.13 ± 0.10a 0.07 ± 0.01b 0.08 ± 0.01b 0.12 ± 0.02a 0.12 ± 0.02a 0.15 ± 0.04a 0.06 ± 0.00b * 
pH 8.11 ± 0.01a 8.10 ± 0.10a 8.01 ± 0.10a 7.60 ± 0.10b 7.510 ± 02b 8.15 ± 0.02a 7.02 ± 0.03c * 

 T1=poultry layer manure, T2=broiler litter with sawdust, T3=broiler litter with rice husk, T4=cattle manure, T5=goat manure, T6=horse manure, 
T7=municipal solid wastes. Values (Mean + SD) bearing different alphabets in a row differ significantly at **mean 0.01% and *mean 0.05% level 
of significance. 
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Fig. 1: Pictorial view of available composting materials. 

 

 The Total Organic Carbon (TOC) of composting materials ranged between 40.53 to 56.58%. The highest TOC 

was found in T3 (56.58%), followed by T2 (55.04%), and the rest of them were moderate. Different composting 

materials exhibited different TOC content, which was statistically significant (P<0.01). The TOC of composting 

materials is the key component for compost quality (Sudharsan & Ajay, 2013; Rahman et al., 2013). The TOC 

represents the amount of carbon bound in organic compounds. High TOC levels indicate a significant presence of 

organic material, essential for the microbial processes that enhance composting. The TOC also helps to estimate the 

potential nutrient content in the compost (Kim et al., 2012). Organic carbon is a major component of composting 

materials, which is vital for soil fertility and plant growth. 

 Ash contents of the composting materials were ranged between 5.25 to 12.27. The lowest ash content was in T6 

(5.25%), and the highest was in T1 (12.27%) among all treatments. Differences were found in ash content in 

different composting materials, and these were statistically significant (P<0.01). Higher ash content in layer manure 

might be due to the addition of Ca supplement and grids in their ration (Quiroga et al., 2010). The EE is the amount 

of total lipid substance along with free fatty acids. The range of EE was 1.22 to 3.60% among all composting 

materials available in Bangladesh. The highest EE content was found in T7 (3.60%) and the lowest EE content was 

found in T3 (1.22%). Differences were found in EE content in different composting materials and these were 

statistically significant (P<0.05). Rahman et al. (2020a) found that the EE content of manure ranged between 2.01 

to 2.44%, which is very similar to the present study. 

 The CF content of composting materials is very important in determining the composting period. The highest 

CF was found in T6 (35.14%) and the lowest CF content was found in T1 (4.98%). Differences were found in CF 

content in different composting materials and these were statistically significant (P<0.01). The lowest CF in layer 

manure might be to the nature of layer ration. The CF of the composting materials provides structure and aeration in 
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the compost pile. This helps in maintaining air spaces, which are essential for aerobic decomposition by 

microorganisms. Bulking materials, like  sawdust, straw, wood chips, and tree leaves, help to absorb excess 

moisture and prevent the compost pile from becoming too wet. This balance prevents anaerobic conditions that can 

cause odors and slow decomposition in the composting pile. Poultry manure contains less CF compared to ruminant 

and horse manure, which might be due to their feed characteristics (Ashworth et al., 2020). 

 Nitrogen content of the composting materials is the key factor of the compost. Table 1 shows the N content of 

different composting materials available in Bangladesh. Comparatively higher N content was found in T1, T2, and 

T3 (2.30, 2.21, and 2.04%, respectively), and comparatively lower N was found in T7, T6, and T5. The differences 

were statistically significant at 5% level (P<0.05). The N content of the composting materials might be conserved in 

the compost as NO3 during the aerobic decomposition process (Rahman et al., 2008; Sharma et al., 2022). 

 The CN ratio of the composting materials is a value calculated by dividing the TOC by the N content of the 

sample. The CN ratio of different composting materials ranged between 17.69 to 49.21. The lowest CN ratio was 

found in T1 (17.69), and the highest CN ratio was found in T7 (49.21). A lower CN ratio indicates higher N content 

in the composting materials, and a higher CN ratio indicates lower N content. The variations in CN ratio were 

significant at different composting materials (P<0.01). Al-Amin et al. (2020), Rana et al. (2020), Rahman et al. 

(2020a), and Sarker et al. (2021) conducted several composting investigations and found a very close CN ratio in 

different composting materials. Ekinci et al. (2021) stated that the initial CN ratios of olive mill pomace, poultry 

and dairy manure, and straw ranged from 20.03 to 39.99. 

 Significant differences (P < 0.05) in P content were found among the different composting materials. The 

highest amount of P was found in T1 (0.33%), and the lowest amount of P was found in T3 (0.18%). The highest K 

content was found in T6 (0.15%), and the lowest in T7 (0.06%); the differences were significant (P < 0.01) among 

the composting materials. Khater (2015) found very close P content (0.21%) and K (0.17%) in cattle manure. The 

pH values of all composting materials were estimated, ranging from 7.02 to 8.15. The values were also significantly 

different among different composting materials. Kozik et al. (2011) found that the highest value of the pH was 9.0. 

 

3.2. Physical and Chemical Properties of the Bulking Materials 

 Available bulking materials for composting in Bangladesh are shown in Fig. 2 and the chemical properties of 

these bulking materials are shown in Table 2. A higher DM% was found in all bulking materials. The highest DM 

was observed in T5 (92.13), and the lowest DM was observed in T1 (72.20), and these variations were significant at 

1% level (P<0.01). Graves (2000) stated a lower DM content in sawdust (70%) and tree leaves (62%). The TOC 

value ranged from 41.91 to 52.10% in the available bulking material samples. The TOC values of the bulking 

materials also showed significant variations among the treatments (P<0.01). 

  

 
Saw dust 

 
Rice straw 

 
Rice husk 

  
                                                     Dry tree leaves                                Wood shavings 

 
 

 

Fig. 2: Pictorial view of available bulking materials. 
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A moderate ash content was found in T1 to T4 (3.76 to 8.52%), but a higher ash content was found in T5 

(13.87%), and the variations were significant (P<0.01) among different bulking materials. Alam et al. (2013) found 

13% ash in sawdust-containing layer litter compost, which is very close to the present study. Comparatively lower 

EE content was found in all available bulking materials, but differences were significant (P<0.05) among the 

treatments. Normally, bulking materials consist of plant-based or fibrous parts and contain low fat content. Hossain 

et al. (2012) stated that sawdust contained 0.6-2.0% fat, which is very close to that of sawdust in this study, but 

higher than that of rice husk. 

 
Table 2: Chemical properties of the bulking materials available in Bangladesh 

Parameter Treatment Level of significance 

T1 T2 T3 T4 T5 

DM (%) 72.20 ± 1.10c 85.24 ± 2.11b 86.22 ± 1.14b 86.80 ± 0.55b 92.13 ± 1.81a ** 
TOC (%) 52.10 ± 0.10a 50.50 ± 0.50a 45.36 ± 0.74b 42.20 ± 0.15c 41.91 ± 0.01c ** 
Ash (%) 3.76 ± 0.01d 8.52 ± 0.01b 6.51 ± 0.01c 5.36 ± 0.32c 13.87 ± 0.01a ** 

EE (%) 0.81 ± 0.01a 0.91 ± 0.01a 0.96 ± 0.01b 0.25 ± 0.20c 0.23 ± 0.00d * 
CF (%) 45.25 ± 0.01a 32.41 ± 0.97d 34.98 ± 0.36c 34.16 ± 1.04c 36.34 ± 0.01b ** 
N (%) 0.12 ± 0.012a 0.35 ± 0.009a 0.62 ± 0.36a 0.08 ± 0.00a 0.21 ± 0.01a ** 

C/N  434.17 ± 15.29a 144.2 ± 12.83b 73.1 ± 12.27c 527.50 ± 9.74a 199.57 ± 11.68b ** 
P (%) 0.37 ± 0.01a 0.42 ± 0.025a 0.41 ± 0.01a 0.31 ± 0.01b 0.16 ± 0.01c * 
K (%) 0.21 ± 0.01b 0.14 ± 0.02b 0.51 ± 0.01a 0.03 ± 0.00c 0.14 ± 0.05b * 

pH 8.10 ± 0.10b 8.20 ± 0.10b 8.50 ± 0.10a 7.80 ± 0.10c 7.60 ± 0.10c * 

T1= sawdust, T2=rice straw, T3=dry tree leaves, T4=wood shavings, T5=rice husk, Values (Mean + SD) bearing different alphabets in a row 
differ significantly at **mean 0.01% and *mean 0.05% level of significance. 

 

Higher CF contents were found in all available bulking materials. The highest CF was found in T1 (45.25%)) 

and the lowest CF content was found in T2 (32.41%) and the differences were significant among the bulking 

materials (P<0.05). Graves (2000) stated that sawdust, wood shavings and dry rice straw were carbonaceous 

materials and rich in CF. These are characterized by good degradability, provide good structure, good odor 

absorption, and are available everywhere. These positive characteristics make these materials excellent composting 

amendments. Comparatively higher N was found in T3 (0.62%), followed by T2 (0.35%) and the lowest N was 

found in T4 (0.08%). There were significant differences in N content among the bulking materials tested (P<0.01). 

Graves (2000) stated that rice straw, sawdust, wood shavings and rice husk contained 0.70, 0.24, 0.09 and 0.30%, 

respectively which is also very close with the present study. 

 A great variation in the CN ratio was found among the tested bulking materials. The widest CN ratio was found 

in T4 (527.50) followed by T1 (434.17), T5 (199.57), T2 (144.29) and the narrowest CN ratio was found in T3 

(73.16). The variations were significant among different bulking materials (P<0.01). For rapid composting, an 

initial CN ratio between 20:1 to 40:1 is recommended. However, narrow ratio, such as 14:1, are also effective and 

practical, particularly when composting animal mortalities. Narrow C:N ratios are more effective in composting but 

necessitate adding substantial amounts of a carbon source, like straw,  sawdust, or wood shavings, which decreases 

the amount of mortalities that can be composted (Graves, 2000). When carbon is overly abundant compared to 

nitrogen, causing the wider C:N ratio to exceed the ideal range, the composting process decelerates. Here, the 

availability of nitrogen becomes the limiting factor. With limited nitrogen available, microorganisms take more 

time to break down the excess carbon. It may take multiple generations of microorganisms to lower the C:N ratio to 

a more optimal level. Higher P content was found in T3 (0.42%) compared to others. The values were significantly 

different at 5% level (P<0.05). The K content in different bulking materials also showed a significant difference, 

and the highest K was found in T3 (0.65%). Khater (2015) found very close P content (0.36%) and K (0.42%) in 

plant residues. The pH value ranged between 7.60 to 8.50 in all bulking materials. The values were also 

significantly different among different composting materials (P<0.05). The pH values were very similar with the 

findings of Khater (2015). 

 According to the Environmental Engineering National Handbook, published by the United States Department 

of Agriculture and prepared by Graves (2000), several common raw materials were used in composting. These 

materials include approximately 30 items such as cattle manure, poultry manure, horse manure, swine manure, fish 

processing wastes, fruit and vegetable wastes, crop residue, finished compost, grass clippings, leaves, limes, 

livestock manure, newspaper, paper mill sludge, peat moss, sawdust and shavings, bark, cardboard, seaweed and 

other aquatic plants, seepages and sewer sludge, slaughterhouse and meatpacking waste, spoiled hay and silage, 

straw, wood ash, and wood chips. Huerta-Pujol et al. (2010) emphasized the importance of identifying and utilizing 

reliable methods to control the physical and chemical properties of organic wastes during composting. This control 

is essential for making informed decisions about compost performance directly on site. Quality control measures 

throughout compost production, as highlighted by Inbar et al. (1993), should ensure appropriate chemical and 

physical characteristics and achieve a sufficient level of compost maturity, as noted by Benito et al. (2003). The 
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advantages of compost on crop yield and soil health, as reported in the literature by Hoitink et al. (1997) and Atiyeh 

et al. (2001), are closely tied to the physico-chemical, and biological characteristics of compost as stated by He et 

al. (1995). 

 Yang (2000) highlighted ideal conditions for successful composting, emphasizing the selection of compostable 

materials, composting processes, changes in properties during composting, and the production of versatile bio-

fertilizers. A range of materials, from high-fertilizer-value animal wastes to low-fertilizer-content straw and husks, 

are utilized in composting, often in combinations where components may be processed separately at times. The 

substrate's optimal conditions include a CN ratio of 30–40, pH levels between 6 and 8, and a moisture content of 

60–65%. These optimum conditions for composting would be maintained through the suitable combination of 

composting materials and bulking materials. 

 

4. CONCLUSION 

 The physico-chemical properties of composting and bulking materials, such as moisture content, pH, 

temperature, carbon-to-nitrogen ratio, and particle size, are crucial for the efficiency and effectiveness of the 

composting process. These properties influence microbial activity, decomposition rates, and the quality of the final 

compost. Correct information about these properties helps to identify the amounts of composting materials and 

bulking materials for standardizing the moisture and CN ratio of compost mix. Optimum moisture and CN ratio of 

compost mix ensures optimal conditions for the breakdown of organic matter, leading to the production of nutrient-

rich compost that can enhance soil quality.  
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