Effect of crop residue mixtures and decomposing cultures
 on physical and biological properties of compost 


Abstract:
Composting not only reduces the amount of waste sent to landfills but also improves soil health, enhances plant growth and supports sustainable agriculture. This eco-friendly practice plays a vital role in promoting environmental sustainability and managing organic waste efficiently. The study aims to evaluate the effect of crop residue mixtures and decomposing cultures on physical and biological properties of compost, aiming to optimize composting process and improve compost quality. An experiment was conducted at farm, Centre for Organic Agriculture Research and Training (COART), Department of Agronomy, Dr. Panjabrao Deshmukh Krishi Vidyapeeth (PDKV), Akola during the year 2024. The experiment was laid out in factorial randomized block design with 12 treatment (4 main and 3 subfactors) with 3 replications. During composting process, temperature initial rose up to 35 Days After Filling (DAF) and thereafter declined after reaching maximum temperature till maturity of compost. Treatment CR1 - Soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%) recorded the highest temperature (55.17°C) at 35 DAF and thereafter declined till maturity of compost. Among decomposing cultures, PDKV decomposing culture recorded the highest temperature during composting process. Significantly the highest final yield (26.28 kg) and early maturity of compost (106 days) was obtained by application of soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cow dung slurry (30%) mixture, while use of PDKV culture resulted in the highest yield (26.36 kg) and early maturity (109 days) at maturity of compost. This composted mixture contained higher consortium of bacteria, fungi and actinomycetes than other treatments. Similar trend was observed with PDKV culture during composting intervals.
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1.Introduction:
Crop residue management is a critical problem in India, where vast amounts of agricultural waste are generated after harvesting. Farmers often burn crop residues, to quickly clear fields for the next planting season. This practice while temporarily convenient leads to severe environmental consequences such as air pollution, loss of soil fertility and health hazards (Amal et al., 2014). Crop residues incorporate a large number of nutrients in the soil for crop production and affect soil water movement, runoff, and infiltration (Sarkar et al., 2020). The burning of crop residue releases harmful particulate matter contributing to smog and respiratory diseases. Additionally, the practice depletes essential nutrients from the soil reducing its long-term productivity. Effective management of crop residue is crucial and solutions like converting waste into compost, bioenergy or using it as animal feed can help mitigate these issues and promote sustainable farming practices in India (Raza et al., 2022). In recent years, utilising harvest wastes produced as a result of crop production, or various fabrication wastes whose raw materials are agricultural products (such as vegetable residues), as inputs in agricultural production has become a widely adopted practice for preventing environmental pollution, and waste (Kartal et al., 2024).
Composting emerges as a valuable solution for managing crop residues, providing benefits for both agriculture and the environment. By transforming agricultural waste into enriched compost, it contributes organic matter and nutrients to the soil, promoting enhanced fertility and improved crop yields (Bobade et al., 2025). Composting provides a sustainable solution to the crop residue problem in India. Instead of burning the leftover crop residues, farmers can turn them into nutrient-rich compost which can improve soil health and enhance agricultural productivity (Zahra et al., 2014). Composting involves breaking down organic materials through aerobic processes. This not only reduces the harmful environmental effects of burning but also recycles valuable organic matter back into the soil, enriching it with essential nutrients like nitrogen, phosphorus and potassium. Over time, this helps in improving soil structure, increasing water retention and promoting better crop yields. Additionally, composting reduces the dependence on chemical fertilizers which can be expensive and environmentally damaging.
The objective of the present study is evaluating the effect of crop residue mixtures and decomposing cultures on physical and biological properties of compost, aiming to optimize composting process and improve compost quality.

2. Materials and methods:
An experiment entitled “Effect of different crop residues, weed biomass, leaf litter, soil mixture and decomposing culture on quality of compost” was carried out at Centre for Organic Agriculture Research and Training (COART) farm, Department of Agronomy, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola during year 2024. The present experiment was laid out in factorial randomized block design with 12 treatment combination replicated thrice. The treatment details were;  (factor A - Crop residue, weed biomass, leaf litter, soil mixture with cow dung slurry): four crop residue mixtures were used i.e. CR1-Soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cow dung slurry (30%), CR2- Cotton stalk (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%), CR3- Wheat straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%), CR4- Pigeon pea straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%) and factor B (decomposing cultures): three decomposing cultures were used viz. DC1-PDKV decomposing culture, DC2-S9 Culture, DC3- CIRCOT Culture. Heap method of compost was used and dimensions of each heap was 1.0 x 0.7 x 0.6 m3. The observations on changes in physical and biological properties of compost were recorded. 
3. Result and discussion
3.1 Physical properties of compost
3.1.1.  Periodic changes in mean temperature (0C) 
	           Temperature is a critical factor that significantly influences the rate at which natural materials decompose. Composting temperatures initially rise due to heat produced by microbial activity. As the microbial population declines and their activity slows, the temperature subsequently decreases and eventually stabilizes.
	             The change in temperature was recorded during the period of experimentation and presented in Table 1 and depicted in Figs.1 and 2.
Effect of crop residue mixtures
	During composting period of, maximum temperature of 54.10°C was recorded at 28 DAF in composting with - soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%) (CR1) followed by CR4 - pigeonpea straw (40%) + weed biomass (20%) + leaf litter (8%) + Soil (2%) + cowdung slurry (30%) with temperature 52.60°C at 28 DAF. However, minimum temperature was recorded in case of CR3 – wheat straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%) at 28 DAF which recorded temperature 49.46°C. During the composting process, temperature was gradually decreasing up to ambient temperature after reaching maximum temperature in all the treatments.
The composting process heats up initially due to intense microbial activity. As the microbes consume the available organic matter, their activity slows, leading to a decrease and eventual stabilization of temperatures. Temperature evolution 







Table 1. Periodic changes in mean temperature (0C) at 7 days interval as influenced by different crop residue mixtures and decomposing culture
	[bookmark: _Hlk190730160]Treatment
	Temperature (0C)

	
	Days After Filling (DAF)

	
	1
	14
	28
	42
	56
	70
	84
	98
	112
	126

	Factor A – Crop residue mixtures

	CR1 - soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + Soil (2%) + cowdung slurry (30%)
	35.27
	49.6
	54.10
	53.8
	48.82
	44.39
	38.61
	34.57
	 -
	- 

	CR2 - cotton Stalk (40%) + weed biomass (20%) + leaf litter (8%) + Soil (2%) + cowdung slurry (30%)
	34.14
	47.77
	51.75
	53.12
	46.41
	40.3
	35.95
	32.51
	31.15
	 -

	CR3 - wheat straw (40%) + weed biomass (20%) + leaf litter (8%) + Soil (2%) + cowdung slurry (30%)
	33.95
	43.66
	49.46
	51.61
	49.81
	42.13
	35.16
	32.32
	31.12
	30.16

	CR4 - pigeonpea straw (40%) + weed biomass (20%) + leaf litter (8%) + Soil (2%) + cowdung slurry (30%)
	35.16
	47.59
	52.60
	52.95
	47.61
	41.19
	37.88
	34.44
	32.28
	 -

	SE (m) ±
	0.43
	0.41
	0.39
	0.31
	0.42
	0.35
	0.31
	0.31
	-
	-

	CD at 5%
	NS
	NS
	NS
	1.19
	1.11
	1.00
	0.86
	0.92
	-
	-

	Factor B – Decomposing culture

	DC1– PDKV decomposing culture
	35.22
	48.26
	52.90
	53.39
	48.07
	42.73
	38.41
	34.59
	-
	-

	[bookmark: _Hlk190732338]DC2 –S9 culture
	34.03
	45.93
	50.33
	52.13
	45.66
	40.01
	36.36
	33.33
	-
	-

	DC3 -CIRCOT culture
	34.65
	47.26
	52.17
	52.51
	46.57
	41.78
	37.13
	33.96
	-
	-

	SE (m) ±
	0.51
	0.29
	0.26
	0.36
	0.33
	0.17
	0.28
	0.49
	-
	-

	CD at 5%
	NS
	0.86
	0.78
	0.98
	0.87
	0.56
	0.73
	NS
	-
	-

	Interaction (A×B)

	SE (m) ±
	0.96
	0.82
	0.83
	0.76
	0.75
	0.63
	0.64
	0.76
	-
	-

	CD at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	-
	-













  Fig 1. Periodic changes in temperature (0C) at 126 day intervals as influenced  
            by different crop residue mixtures 

   












 Fig 2. Periodic changes in temperature (0C) at 126 day intervals as influenced by different decomposing culture

  reflects a typical thermal effect associated with organic matter biodegradation. Similar results were recorded by Amal et al. (2010), Zahra et al. (2014) and Khanh et al. (2022).
Effect of Decomposing culture
 Among three decomposing cultures studied, PDKV decomposing culture recorded maximum temperature of 53.39 °C at 42 DAF during composting period followed by CIRCOT culture (52.51 ℃) then S9 culture which reached its highest temperature 52.13 at 42 DAF. After reaching the highest temperature, it goes on tends to decrease from 53.39°C to ambient temperature in case of PDKV decomposing culture followed by CIRCOT culture and S9 culture. Similar results were recorded by Jusoh et al. (2013) and Osama (2013).
Interaction effect
	 Interaction effects were insignificant.
3.1.2. Changes in weight and maturity period 
	          The decomposition process is characterized by noticeable reduction in weight of the organic material. The data is presented in Table 2. The initial weight of filled compost heap by crop residue mixtures was 55 kg per heap
Effect of Crop Residue Mixture
[bookmark: _Hlk192362420]The data presented in Table 2 reveals that compost prepared with CR1 – soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%) recorded final yield of 26.28 kg and early maturity (106 days) which was significantly higher than all other treatments. On the other hand, the lowest final yield of compost (21.17 Kg) and late maturity (131 days) was recorded in with CR3 – wheat straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%). The highest recovery of compost was recorded with treatment CR1 while the lowest one recorded with CR3.
One of the key factors influencing weight reduction in composting is the degradation of organic matter. As microorganisms, including bacteria, fungi and actinomycetes enzymatically break down cellulose and other organic compounds, much of the material is converted into carbon dioxide, water and humus thus reducing mass. Similar result was also observed by Manjunatha Chari et al. (2013), Dhapate et al. (2018)
Effect of Decomposing culture
[bookmark: _Hlk193046008]Decomposing cultures recorded significant difference in weight reduction of compost material during composting period. Among the three decomposing cultures, PDKV recorded significantly highest final yield at maturity (26.36 kg) during decomposition span followed by CIRCOT culture (24.87 kg) then S9 culture (23.76 kg). Among the three decomposing cultures, compost prepared using PDKV decomposing culture was matured significantly earlier i.e. 109 days followed by CIRCOT and S9 culture which matured in 112 and 117 DAF, respectively. Similar trend was recorded in respect of yield recovery of compost. The results are in conformity with those after Pandule et al. (2019).
Interaction effect
Interaction effects regarding were insignificant.
3.2 Biological properties of compost
	        Microorganisms play a crucial role in composting by breaking down organic matter into simpler compounds by heat generation, accelerates decomposition and contributes to the transformation of organic waste into nutrient-rich compost. The data presented in Table 3 showed that fungal count, actinomycetes and bacterial count increased in as affected by all treatments till 60 DAF and then decreased till maturity.  
Effect of crop residue mixtures
[bookmark: _Hlk192419817] Among the treatments, composting of soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%) CR1  recorded higher fungal, bacterial and actinomycetes count at 30, 60, 90 DAF and at maturity which was 22.79 ,32.87, 26.57 and 17.67  (x 104 CFU g-1) for fungal count; 71.55, 101.05, 78.96 and 48.45 (x 107 CFU g-1) for bacterial population and 17.25, 28.55, 26.19 and 18.88 (x 105 CFU g-1) for actinomycetes count at 30, 60, 90 DAF and at maturity, respectively as compared with other treatments.    
This might be due to smaller size of crop residue and lower C:N ratio. The rise and eventual decline in microbial counts during composting might be due to complex interplay of nutrient availability, microbial interactions and environmental conditions. In the initial stages, microbes colonize the organic material, leading to an increase in populations. As the composting process advances, reduction in organic matter available to microbes decreases, shifts in environmental factors and nutrient dynamics result in a reduction in microbial numbers. Similar result was reported by Dhapate et al. (2018), Jagadabhi et al. (2019) and Pandule at al. (2019)
Effect of Decomposing culture
Composting with PDKV decomposing culture recorded significantly highest microbial count during decomposition span followed by CIRCOT culture and S9 culture. Fungal count 19.63, 30.63, 24.51 and 14.83 (x 104 CFU g-1) was noted at 30, 60, 90 DAF and at maturity, respectively. Similar trend was observed for bacterial and actinomycetes count with 68.17, 97.52, 74.01 and 43 (x 107 CFU g-1) bacterial and 16.71, 26.75, 24.75 and 18.08 (x 105 CFU g-1) actinomycetes count at 30, 60, 90 DAF and at maturity, respectively as compared with other cultures. Similar observation was reported by Dhapate et al. (2018) and Pandule et al. (2019).
Interaction effect
        Interaction effects were not found insignificant.

	Table 2:  Changes in weight of compost heap and maturation period as influenced by different crop residue mixtures and decomposing cultures

	Treatment
	Weight (Kg)
	Maturity period (Days)

	
	Initial weight (kg)
	Final weight (kg)
	Percent Yield recovery (%)
	

	Factor A – Crop residue mixtures

	CR1-soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	55
	26.28
	47.78
	106

	CR2-cotton stalk (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	55
	23.82
	43.31
	117

	CR3-wheat straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	55
	21.17
	38.50
	131

	CR4-pigeonpea straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	55
	24.71
	44.93
	114

	SE (m) ±
	-
	0.16
	-
	-

	CD at 5%
	-
	0.49
	-
	-

	Factor B – Decomposing culture

	DC1 - PDKV decomposing culture
	55
	26.36
	47.93
	109

	DC2 - S9 culture
	55
	23.76
	43.20
	117

	DC3 - CIRCOT culture
	55
	24.87
	45.21
	112

	SE (m) ±
	-
	0.14
	-
	-

	CD at 5%
	-
	0.42
	-
	-

	Interaction (A×B)
	

	SE (m) ±
	-
	0.36
	-
	-

	CD at 5%
	-
	NS
	-
	-


	

	
Table 3: Periodic changes in microbial count (Bacterial, fungal and actinomycetes) during composting as influenced by different crop residue mixtures and decomposing culture

	Treatment
	Fungus count (x 104 CFU g-1)
	Bacterial count (x 107 CFU g-1)
	Actinomycetes count (x 105 CFU g-1)

	
	Days after filling
	Days after filling
	Days after filling

	
	30
	60
	90
	At maturity
	30
	60
	90
	At maturity
	30
	60
	90
	At maturity

	Factor A – Crop residue mixtures

	[bookmark: _Hlk197373970]          CR1 - soybean straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	22.79
	32.87
	26.57
	17.67
	71.55
	101.05
	78.96
	48.45
	17.25
	28.55
	26.19
	18.88

	CR2 - cotton stalk (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	17.83
	28.90
	21.34
	12.33
	58.31
	89.47
	65.07
	38.94
	14.72
	26.44
	22.07
	15.09

	CR3 - wheat straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	14.56
	27.73
	18.56
	8.55
	52.64
	88.78
	64.98
	31.11
	12.41
	24.69
	20.55
	14.48

	[bookmark: _Hlk192419863]          CR4 - pigeonpea straw (40%) + weed biomass (20%) + leaf litter (8%) + soil (2%) + cowdung slurry (30%)
	18.04
	29.15
	22.17
	14.37
	62.31
	91.93
	65.01
	40.64
	15.4
	27.24
	23.33
	16.71

	SE (m) ±
	0.45
	0.35
	0.53
	0.37
	0.44
	0.87
	1.10
	1.31
	0.10
	0.32
	0.36
	0.22

	CD at 5%
	1.34
	1.03
	1.56
	1.09
	1.29
	2.56
	3.24
	3.86
	0.30
	0.94
	1.07
	0.63

	Factor B – Decomposing culture

	[bookmark: _Hlk197375886]DC1 - PDKV decomposing culture
	19.63
	30.63
	24.51
	14.83
	68.17
	97.52
	74.01
	43.00
	16.71
	26.75
	24.75
	18.08

	DC2 - S9 culture
	16.05
	25.00
	17.18
	11.50
	55.83
	86.26
	61.44
	36.33
	13.31
	23.01
	21.03
	15.16

	DC3 - CIRCOT culture
	18.23
	29.43
	22.07
	12.58
	60.49
	90.00
	63.93
	39.25
	14.81
	24.43
	22.58
	16.91

	SE (m) ±
	0.39
	0.30
	0.46
	0.32
	0.38
	0.75
	0.95
	1.14
	0.08
	0.28
	0.31
	0.18

	CD at 5%
	1.16
	0.89
	1.35
	0.94
	1.12
	2.22
	2.80
	3.35
	0.26
	0.82
	0.93
	0.55

	Interaction (A×B)

	SE (m) ±
	0.97
	0.75
	1.13
	0.79
	0.93
	1.85
	2.34
	2.79
	0.21
	0.68
	0.77
	0.45

	CD at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS



Conclusion 
The study found that the treatment CR1 (soybean straw + weed biomass + leaf litter + soil + cow dung slurry) with PDKV decomposing culture resulted in the highest compost yield (26.28 kg) and early maturity (106 days). This mixture also supported a higher consortium of beneficial microorganisms. The use of PDKV culture enhanced composting efficiency, indicating its potential for sustainable organic waste management.
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variations in temperature as influenced by crop residue mixtures

Soybean straw	1	14	28	42	56	70	84	98	112	126	35.270000000000003	49.6	54.1	53.8	48.82	44.39	38.61	34.57	cotton stalk	1	14	28	42	56	70	84	98	112	126	34.14	47.77	51.75	53.12	46.41	40.299999999999997	35.950000000000003	32.51	31.15	wheat straw	1	14	28	42	56	70	84	98	112	126	33.950000000000003	43.66	49.46	51.61	49.81	42.13	35.159999999999997	32.32	31.12	30.16	pigeonpea straw	1	14	28	42	56	70	84	98	112	126	35.159999999999997	47.59	52.6	52.95	47.61	41.19	37.880000000000003	34.44	32.28	Day Intervals 


Temperature




variations in temperature as influenced by decomposing cultures

PDKV decomposing culture	1	14	28	42	56	70	84	98	35.22	48.26	52.9	53.39	48.07	42.73	38.409999999999997	34.590000000000003	S9 culture	1	14	28	42	56	70	84	98	34.03	45.93	50.33	52.13	45.66	40.01	36.36	33.33	CIRCOT culture	1	14	28	42	56	70	84	98	34.65	47.26	52.17	52.51	46.57	41.78	37.130000000000003	33.96	Day Intervals


Temperature




