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Comparative study on granule size, humic substances, 

recovery and economics of wheat straw compost by 

different methods of composting 
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Abstract 
An experiment was conducted at college of agriculture, Nagpur during 2006-07 on comparative study the 

different methods of composting by using wheat straw. The experiment was laid out by randomized 

block design in seven treatments and replicated thrice. The different methods of composting were 

significant effect on granule size, humic substances, recovery and economics of wheat straw compost at 

maturity. The significantly highest humic and fulvic acid were recorded in Nagpur method (3.28 and 

23.21%) followed by MA method (3.02 and 23.19%) and lowest in local method (1.66 and 20.34%), at 

maturity of compost. The recovery of compost was maximum in aerobic composting methods i.e. Nadep 

(54.33%), MA (48.52%), Nagpur (48.24%) and Heap (46.72%) than anaerobic composting methods i.e. 

Trench (42.95%), Pit (41.46%) and Local (27.99%). On the basis of initial construction cost the 

economics worked out, the maximum gross and net monetary return were recorded in Nagpur and MA 

composting methods Nadep, Trench, Pit, Heap and Local methods of composting. Similarly, maximum 

benefit: cost ratio was recorded by Nagpur and Ma (1.60) compost methods over other methods of 

composting. 

 

Keywords: Granule size of mature compost, humic substances, recovery of compost, composting 

methods, wheat straw compost 

 

Introduction 

compost can be defined as the stabilized and sanitized product of composting, which has 

undergone an initial, rapid stage of decomposition, is beneficial to plant growth and has certain 

humic characteristics, making the composting of waste a key issue for sustainable agriculture 

and resource management (Gajalakshmi and Abbasi, 2008) [7] Composting is the natural 

process of 'rotting' or decomposition of organic matter by microorganisms under controlled 

conditions. Raw organic materials such as crop residues, animal wastes, food garbage, some 

municipal wastes and suitable industrial wastes, enhance their suitability for application to the 

soil as a fertilizing resource, after having undergone composting. Compost is a rich source of 

organic matter. Soil organic matter plays an important role in sustaining soil fertility, and 

hence in sustainable agricultural production. In addition to being a source of plant nutrient, it 

improves the physico-chemical and biological properties of the soil (Mahimairaja, S., 2008) 
[16]. Composting is becoming an increasingly important element of environmentally sound 

sustainable agriculture (Gorttappech, et al., 2000) [9]. Composting is improved handling 

characteristics of manure by reducing volume and weight (Willson and Hummel, 1975) [24].  

One way of improving the quality of applied wastes is composting, Benefits of composting 

range from a decrease in weight and volume of organic wastes, recycling of nutrients, 

maintaining or restoring organic matter and other important soil physical characteristics, 

reduction in land flling problems, and biodegradation of toxic compounds and other organic 

contaminants (Gomez, 1998) [8]. The result is the creation of a valuable, stable, end product 

through the increase of nutrient retention and availability, cation exchange capacity, humic 

components, vitamins, enzymes, antibiotics and growth hormones that serve as a source of 

organic matter (Sesay et al., 1997) [21]. Quantification of amount of nutrient, carbon and weight 

loss during composting in field conditions is important to understanding the composting 

process and implementing methods for conservation of nutrients to reduce potential adverse 

environmental impacts. Total and runoff loss of nutrient, carbon, and weight during 

composting of wheat straw has not been quantified (Martins and Dewes, 1992) [17]. The 

objective of this study was to determine the amount of nutrient, carbon, and weight loss during  



 

~ 32 ~ 

The Pharma Innovation Journal 

composting of wheat straw by different methods. Now-a-days 

composting is becoming an increasingly important element of 

environmentally sound sustainable agriculture (Javed Akhtar, 

M., 2007) [14]. There are number of composting methods 

developed throughout the India amongst which Nadep, Indore 

and Bangalore method were popularly known but there are 

some limitations with these methods for proper composting. 

Therefore, the present investigation was aimed to develop 

new methods, which are easily adoptable by farmers, cheaper 

and cost effective; hence, these methods are compared with 

Nagpur compost method and MA (middle aeration) compost 

method newly developed by College of Agriculture, Nagpur.  

 

Methods and materials 
Comparative study of different methods of composting with 

wheat straw was conducted to study the effect of these 

methods on granule size, humic substances, recovery and 

economics during composting. Research work was carried 

during 2006-07 at Department of Animal Husbandry and 

Dairy Science farm, College of Agriculture, Nagpur with 

seven treatments viz., T1: Nadep compost method, T2: 

Nagpur compost method, T3: Ma (Middle aeration) compost 

method, T4: Trench compost method, T5: Pit compost 

method, T6: Heap compost method, T7: Local compost 

method, replicated thrice in RBD design. Common dose of 

cow dung and gypsum was added in each treatment @ 12.50 

kg/tonne on oven dry basis (75 kg/tonne on wet basis) and 

gypsum @ 1% (10 kg/tonne). The cow dung and gypsum was 

mixed thoroughly in water and volume made 750 liters and 

then approximately 10% slurry in Nadep compost method 

(214 L), Nagpur compost method (184 L) and Ma compost 

method (184 L), Trench compost method (88 L) and Pit 

compost method (33 L), Heap compost method (14 L) and 

Local compost method (33 L) was sprinkled evenly on each 

layer of wheat straw. Before sprinkling slurry wheat straw 

was made wet by sprinkling about 40% of water over it. The 

pits were filled 1 ft. above top level and covered completely 

with soil + cow dung slurry. The granule size was determined 

from compost by sieve method using the different size of 

sieve as 2 mm, 1 mm, 0.5 mm, 0.25 mm and 0.1 mm 

weighted separately and calculated it (Leege and Thompson, 

1997) [15]. Humic substances were determined from compost 

by centrifuging method with 0.5N NaOH solution followed 

by decantation and drying on hot water bath at 400C 

(Stevenson, 1982) [22] and recovery of composting methods 

was also estimated/calculated at compost maturity on that 

basis weight losses during composting. Economic studies of 

compost is based on the recovery of compost, gross monetrery 

return, net monetrery return, B:C ratio and initial construction 

cost of compost pit and cost of material used for composting. 

The compost produced from a ton of wheat straw and cost of 

its production was worked out by considering the cost of 

materials used for composting. Similarly, the gross monetary 

return was worked out by considering the local market price 

of the compost and accordingly net monetary return and 

benefit: cost ratio was worked out. The economics was 

calculated on the basis of raw material used for composting as 

cotton waste (Rs. 400 / ton), wheat straw (Rs. 500/ton), dry 

grass (Rs. 600/ton), cow dung (Rs. 500/ton), gypsum (Rs. 

1200/ton) and labour (Rs. 300 each) and output of composting 

methods was also calculated on the basis of sale of compost 

with the cost as Nadep compost (Rs.500/ton) and other 

compost (Rs. 2500/ton). 

 

Recovery of compost: It was done by sieving the 

decomposed organic residue through 5 mm sieve. The fully 

decomposed and partially decomposed organic residue was 

separately recorded and on that basis recovery of the compost 

was estimated. 
 

 

 

Statistical analysis: The data of various observations was 

analyzed by the standard statistical method. The null 

hypothesis was tested by F–test of significance to know 

whether treatments effect were real or not. The standard error 

(S.E.) and critical difference (C. D.) at 5% level was 

computed wherever ΄F΄ test was significant (Panse and 

Sukhatme, 1985) [19].  

 

Result and Discussion 

Effect on percent granule size: In the composting process, 

decomposition and microbial activity were rapid near the 

surface, as oxygen diffusion rate is very high, small particles 

have more surface area and can degrade more quickly (Hang, 

1993) [12]. Since the microorganisms grow primarily on 

substrate surface, the availability of the substrate to the 

microorganism is a function of the surface area of the 

particles (Nakasaki et al., 1987) [18]. A uniform mixture with 

relatively small, consistent particle increases the value of end 

product (Angers and Recous, 1997) [2]. The Leege and 

Thompson (1997) [15] have proposed to use 6 sieves and using 

both air dried/oven dried samples. Aerobic decomposition 

increase with smaller particle size, however smaller particle 

size reduces the effectiveness of the oxygen supply. The most 

preferable size of compost at maturity is 3 mm to 5 mm 

diameter. At the end of the process, the bulk density of 

compost would be expected to increase due to breakdown in 

the particle size of the material, resulting is more compact 

compost (Dey et al., 1998) [6]. The granule size of matured 

compost was significantly influenced and maximum 

percentage of surface size was reduced in 0.5 mm followed by 

1 mm, 2mm, 0.25 mm and 0.10 mm (table-1). The 

significantly maximum % granules diameter was reduced in 

MA method (40.33%) followed by Nagpur method (35.66%). 

Similar results were found by Hardy and Sivasithamparam, 

(1989) [11] and Villar et al., (1993). 

 

Effect on humic substances: Humic and fulvic acid content 

in wheat straw compost were significantly influenced by 

different methods of composting at the maturity and also the 

stability index parameter of the compost, respectively. During 

the composting, the content of amino acid N and amino sugar 

N increased in the wheat straw during the composting process 

by mineralization of organic matter and by incorporation of 

the added N is into microbial biomass and that metabolites. 

The increasing decay of wheat straw was accompanied by an 

accumulation of microbial tissue and reduced accessibility of 

the substrate to the microorganisms, as indicated by an 

increased quantity of humic and fulvic acids in compost 

during composting (Bannick and Ziechmann, 1991) [4]. Humic 

and fulvic acid are the most active fractions of organic matter. 

It has been demonstrated that the fluorescent intensity of 

humic acid and fulvic acid increased with decreasing 

molecular size (Aoyama, 2001) [3]. The fulvic acid fraction 

mineralized over twice as fast as the humic acid fraction, but 

less than one-third. The humification ratio was the percentage 
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of total extractable humic-C as related to the total organic-C 

and reported that the total content of humic material extracted 

from separated cattle manure compost increased from 377 

g/kg to 710 g/kg in organic matter. Humic material increased 

rapidly during the first 60 days and from 60 to 140 days, 

changed very gradually during the composting (Campbell et 

al., 1967) [5]. The humic and fulvic acid were increased 

significantly upto the maturity of compost. The significantly 

highest humic and fulvic acid was recorded in Nagpur method 

(3.28 and 23.21%) followed by MA method (3.02 and 

23.19%) and lowest in local method (1.66 and 20.34%), at 

maturity of compost (175 days). Similar results were reported 

by Velasco, (2004) [23], Qualls, (2004) [20], Hanninen et al., 

(1995) [10] and Hue and Liu, (1996) [13]. 

 

Recovery of compost: The recovery of compost was worked 

out at complete maturity of compost i.e. at 175 days of 

incubation of wheat straw. The results were statistically 

significant on recovery of fully decomposed wheat straw 

compost (Table-2). Maximum recovery of compost was in all 

aerobic methods than anaerobic composting methods. The 

significantly maximum recovery of compost was recorded in 

Nadep method (54.31%) over all other composting methods 

followed by MA (48.52%), Nagpur method (48.24%) and 

Heap method (46.72%) over anaerobic methods i.e. Trench 

method (42.95%), Pit method (41.46%) and Local compost 

method (27.99%). In aerobic method, the yield of manure 

obtained was up to 38 to 47% (Acharya, 1939) [1]. 

Economic of different composting methods: Economics 

from wheat straw composting by different methods was 

significantly influenced due to following factors i.e. moisture, 

aeration, chemical and bio-inoculants, temperature, pH and 

EC, climatic condition etc. The results were found statistically 

significant and the data is presented in table 2. The quantity 

and quality of compost produced was significantly influenced 

due to methods of composting and significantly, maximum 

production of compost for a ton of wheat straw was recorded 

by Nadep compost method over all other composting 

methods. The maximum production of compost in the Nadep 

method was associated with the addition of soil in it. Nadep 

methods was produced significantly maximum compost 

produced followed by Nagpur and MA methods over Trench, 

Pit, Heap and Local methods of composting. On contrary 

significantly maximum gross and net monetary return and 

B:C ratio were recorded by Nagpur compost method (Rs. 

2219.25, 833.24 and 1.60) over all other methods of 

composting except MA compost (Rs. 2217.17, 829.67 and 

1.60) respectively. The significantly maximum B:C ratio 1.60 

was recorded by Nagpur and MA compost method, 

respectively. In this method, we get additional benefits of Rs. 

430.84 to 427.27l over Nadep compost method. The quality of 

compost of Nagpur and MA compost methods was also 

superior than Nadep, Trench, Pit, Heap and Local methods of 

composting. 

 
Table 1: Effect of composting methods on granules size and humic substances of wheat straw compost at maturity 

 

Composting methods 
Granules size (%) Humic substances (%) 

2 mm 1 mm 0.5 mm 0.25 mm 0.10 mm Humic acid Fulvic acid 

T-1 Nadep 20.16 16.33 34.50 13.66 11.00 1.92 21.82 

T-2 Nagpur 17.83 24.00 35.66 11.50 6.50 3.28 23.21 

T-3 Ma 12.5 17.33 40.33 13.16 10.66 3.02 23.19 

T-4 Trench 13.33 17.83 38.16 14.16 10.83 2.36 22.17 

T-5 Pit 15.83 18.66 34.50 14.33 11.33 2.65 20.86 

T-6 Heap 17.00 19.50 28.50 16.00 11.50 2.64 20.88 

T-7 Local 18.16 21.66 31.66 12.00 10.83 1.66 20.34 

S.E.(m) ± 0.376 0.325 0.239 0.551 0.223 0.016 0.042 

C.D. (p=0.05) 1.159 1.002 0.739 1.698 0.687 0.049 0.128 

 

Table 2: Effect of composting methods on Recovery and economics of wheat straw compost at maturity 
 

Composting 

methods 

Total material taken 

for composting 

(Kg/Pit) 

Production 

of compost 

(Kg/pit) 

Recovery 

of compost 

(%) 

Cost of compost 

production (Rs.) 

Gross 

monetary 

return (Rs.) 

Net 

monetary 

return (Rs.) 

B:C 

ratio 

T-1 NADEP 2118.5 1150.6 54.31 1324 1726.40 402.40 1.30 

T-2 Nagpur 1840 887.7 48.24 1386 2219.25 833.24 1.60 

T-3 MA 1840 890.2 48.38 1386 2217.17 829.67 1.60 

T-4 Trench 877 376.3 42.95 632 941.75 309.75 1.49 

T-5 Pit 329 136.4 41.46 260 341.00 81.00 1.31 

T-6 Heap 128 59.8 46.72 130 149.50 19.50 1.15 

T-7 Local 329 92.1 27.99 254 230.25 23.75 0.91 

S.E.(m) ± - 0.395 0.215 - 2.986 2.644 0.006 

C.D. (p=0.05) - 1.217 0.663 - 9.204 8.152 0.017 

 

Conclusion 

Composting is a self-decomposition process so that the 

granule size increased and reduced in the anaerobic 

composting methods than aerobic methods. All these methods 

high quality compost products were obtained from middle 

aeration (MA) and Nagpur compost methods the cow dung 

slurry inoculation was the most potential, so it is 

recommended to accelerate the biological process. Moreover, 

inoculated composting methods enhanced quality of compost 

in the final product. Nagpur and MA compost method 

improved the quality of compost by humic acid, fulvic acid 

increased and reduced the granule size in the anaerobic 

composting methods than aerobic methods. Considering the 

recovery and economics of the compost produced, maximum 

compost was produced by aerobic methods i.e. Nadep, 

Nagpur, Ma and Heap composting method than anaerobic 



 

~ 34 ~ 

The Pharma Innovation Journal 

method like Trench, Pit and Local. The maximum net 

monetary return and Benefit: Cost ratio was recorded by 

Nagpur and Ma composting methods. The MA (middle 

aeration) method have very low initial investment (Rs. 1440/) 

as compared to Nadep (Rs.10000/-) and Nagpur method 

(Rs.6170/-). 
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