


Effect of vermicompost on wheat (Triticum aestivum L.) crop prepared from different organic substrates 
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ABSTRACT: Wheat (Triticum aestivum L.) is a major staple crop, and its sustainable productivity depends on balanced use of NPK along with eco-friendly and organic inputs to maintain soil health and avoid nutrient deficiencies caused by excessive chemical use. A field experiment was conducted at the Krishi Vigyan Kendra Bamanwara farm during the rabi season 2025-26 to evaluate the activity of earthworms on different substrates (FYM, Crop residues and kitchen waste) and its effect on the growth of wheat (Triticum aestivum L.) A total 8 treatments of different organic substrates were used for to record the activity of earthworms @ 3000 earthworms per bed was released on same time. The prepared vermicompost were applied in the field conditions with three replications. The maximum activity of earthworms was recorded in T1 (100 % cow dung) followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) .The lowest activity was recorded T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues) after the Control (100 % FYM). The results revealed that the maximum growth of plants in terms of plant height, no. of tillers and biological yields was maximum in T1 (100 % cow dung) followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung)  while lowest plant growth was recorded in T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues)  after the Control (100 % FYM).  Percent increase in the grain yield over the control was 40.91 in T1 (100 % cow dung).
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INTRODUCTION
Wheat (Triticum aestivum L.) is one of the most stable cereals in the world. It belongs to the family poaceae and it is most consumable food commodity after the rice in India and serve a food for the large population of India Input cost in wheat crop has increased significantly for the sustainable yield for the growing population's needs more yield in wheat by combined efforts. It is grown throughout the temperate, tropical and subtropical region in the India and World (Lambat & Lambat, 2024). In Wheat cultivation, a number of chemical fertilisers, weedicide are used to increase the production, which cause deleterious effects soil environment as well as open environment. In modern agriculture high use of critical inputs adversely affects the soil biology and crop yield. It is necessary to use of eco-friendly and less expensive chemical fertilizers for sustaining wheat yield and soil health. Fertiliser use, especially NPK, plays an important role in increasing the yield of wheat but continuous use of micronutrient-free NPK fertilizers crop stands to show deficiency symptoms that responsible for low yield. Sustainable use of chemical and organic fertilizer increasing the yield and provides- production sustainability. (Abhijit and Devi, 2004). 
FYM is one of the more valuable organic fertilizers maintaining soil fertility in the system of alternative agriculture, but vermicompost is a kind of organic fertilizers and derived from composting organic waste by using various species of earthworms (Suhani et al., 2025). Integrated Nutrient Management helps to render and sustain soil fertility, crop productivity and also improves soil health. (Kapila et al 2024). Vermicompost provides all nutrients to the plant, and reducing the deficiency of micronutrients also improves soil health and increase activity of microorganism easy uptake of nutrients. Vermicompost improves the water-holding capacity of soil (Lambat et al., 2013). Intensive use of agrochemicals causes adverse effects on the open environment and disturbed the soil biology, resulting in human and live organism are greatly affected (Kumar and Bohra 2006). 
Another important aspect of vermicomposting is the utilization of diverse organic substrates such as cattle dung, buffalo dung, crop residues and kitchen waste. The quality and nutrient composition of vermicompost largely depend on the type of raw materials used during its preparation (Tayade et al., 2025). Different substrates can influence the physicochemical properties of the final product, thereby affecting its efficacy in crop production. Despite the recognized benefits of vermicompost, limited information is available on how vermicompost derived from different organic substrates influences the growth and yield of wheat under field conditions.
Given the increasing need for sustainable agricultural practices and the potential benefits of vermicompost, it is essential to evaluate its effectiveness in improving wheat productivity and soil health. Therefore, the present study was undertaken to assess the effect of vermicompost prepared from different organic substrates on the growth and yield of wheat (Triticum aestivum L.). The findings of this study are expected to contribute to the development of eco-friendly nutrient management strategies that can enhance wheat production while maintaining soil sustainability.
MATERIALS AND METHODS
The experiment was conducted at the Instructional Farm of Krishi Vigyan Kendra, Bamanwara (Jalore-II), under Agriculture University, Jodhpur, Rajasthan. The study was laid out in a Randomized Block Design (RBD) to minimize the effect of field variability. A total of 24 experimental plots were laid out with three replications for each treatment. Each plot measured 5 × 5 m², ensuring adequate area for uniform treatment application and observation. The treatments involved the use of earthworms belonging to the species Eisenia foetida, which is widely recognized for its efficiency in organic matter decomposition and vermicomposting processes. Standard agronomic and experimental procedures were followed throughout the study to raise the good crop, maintaining consistency and reliability of the results.
Table 1: Details of the treatments
	Treatment No.
	Treatment Description
	Ratio

	T₁
	Cow Dung
	100%

	T₂
	Buffalo Dung
	100%

	T₃
	Cow Dung + Buffalo Dung
	1:1

	T₄
	Cow Dung + Crop Residues
	1:1              

	T₅
	Buffalo Dung + Crop Residues
	1:1

	T₆
	Cow Dung + Kitchen Waste
	1:1

	T₇
	Buffalo Dung + Kitchen Waste
	1:1

	T₈
	Control FYM*
	100%


*100 % FYM (Cattle) no release of earthworm 
Application Rate
Vermicompost was applied uniformly at the rate of 20 kg per plot and thoroughly incorporated into the soil 15 days prior to sowing to ensure proper decomposition and nutrient availability at the time of crop establishment.
Methods Preparation of vermicompost
Vermicompost was prepared using organic substrates including cattle dung, buffalo dung, kitchen waste, and crop residues. These materials were decomposed using the earthworm species Eisenia foetida under controlled conditions. The total number of 3000 worms/bed was released during the experiment equally in each bed. The vermicomposting beds were maintained at a size of 5 × 2 square feet, ensuring adequate aeration and moisture for efficient decomposition and nutrient transformation. 
Sowing and Crop geometry 
The experimental crop was wheat (RAJ-4238), which was sown using a seed drill under line sowing method. The crop geometry was maintained at a spacing of 22.5 cm between rows and 10 cm between plants (R × P), with continuous sowing within the row to ensure uniform plant population across all treatments.  
Observations to be recorded
For recording growth parameters, ten plants were randomly selected and tagged in each replication. These tagged plants were used for periodic observations to ensure consistency and accuracy in data collection across treatments. Observations on growth and yield parameters were recorded during the course of the experiment. This included plant height (cm), number of tillers per plant, spike length (cm), number of grains per spike, grain yield (kg/ha), and straw yield (kg/ha).
Statistical analysis
The data recorded on various growth and yield parameters were systematically compiled and tabulated using standard procedures. The experimental data were subjected to statistical analysis following the method of analysis of variance (ANOVA) appropriate for a Randomized Block Design (RBD) as described by Gomez and Gomez, 1984. The significance of treatment effects was tested at the 5% level of probability (P = 0.05). Critical Difference (CD) values were computed for comparing treatment means wherever the F-test was found significant, allowing for valid interpretation of treatment differences.
RESULTS AND DISCUSSION  
The activity of earthworms on different substrates prepared by FYM, Crop residues, and kitchen waste is presented in Table 2. Among all substrates, the short duration (35-40 days) was observed in the T₁ (100% cow dung) containing sole cow dung. A comparable activity duration was observed in T3 (Cow dung + buffalo dung) and T2 (100% buffalo dung) with 36-42 and 37-42 days, respectively. Kitchen waste with cow dung and buffalo dung is also preferred by earthworms, but activity duration slightly increased as compared to sole cow and buffalo dung. So, for T6. (Cow dung + kitchen waste) and T7 (Buffalo dung + kitchen waste) the activity duration was 40-45 and 45-50 days, respectively. Earthworm activity was highest in FYM + crop residue; the activity duration was longer than in other treatments. The duration period 50-55 and 52-55 days was recorded in T4 (Cow dung + crop residues) T5, (Buffalo dung + crop residues), respectively. The results are close conformity with the earlier workers; Sonia et al 2016, Vodounnou et al 2016, Bansal and Kapoor 2000, Lambat et al. (2013)
Table 2 Activity duration of earthworms in different substrates
	S.No.
	Treatment
	Activity duration (Days)

	1
	T₁: 100% cow dung
	35-40

	2
	T₂: 100% buffalo dung
	37-42

	3
	T₃: Cow dung + buffalo dung (1:1)
	36-42

	4
	T₄: Cow dung + crop residues (1:1)
	50-55

	5
	T₅: Buffalo dung + crop residues (1:1)
	52-55

	6
	T₆: Cow dung + kitchen waste (1:1)
	40-45

	7
	T₇: Buffalo dung + kitchen waste (1:1)
	45-50

	8
	*T8: Control 100 % FYM 
	90-100


*100 % FYM no release of earthworm 
Table 3: Effect of different combinations of vermicompost on wheat crop
	Treatment No.
	Treatment Description
	Plant Height (cm)
	Tillers/ Plant
(Nos)
	Spike length
(cm)
	Grain/ Spike
    (Nos)
	Yield
(kg/ha)

	
	
	
	
	
	
	Grain
	Straw

	
T1

	100% Cow Dung
	85.20
	9.33
	11.50
	58
	4946
	7425

	T₂
	100% Buffalo Dung
	80.50
	8.33
	10.53
	51
	4650
	6975

	T₃
	Cow Dung + Buffalo Dung
	83.10
	8.66
	11.00
	55
	4820
	7230

	T₄
	Cow Dung + Crop Residues
	78.33
	7.33
	9.00
	45
	4100
	6120

	T₅
	Buffalo Dung + Crop Residues
	76.80
	6.33
	8.20
	40
	3820
	5730

	T₆
	Cow Dung + Kitchen Waste
	81.50
	8.00
	9.50
	50
	4540
	6810

	T₇
	Buffalo Dung + Kitchen Waste
	80.20
	7.66
	9.20
	48
	4133
	6375

	T₈
	Control (100 % FYM)
	70.88
	6.00
	7.80
	38
	3510
	5225

	Mean
	79.56
	7.71
	
9.59
	48.13
	43.15
	64.86

	SEm (±)

	0.97
	0.58
	0.28
	1.2
	1.35
	0.78

	CD (P=0.05)

	2.94
	1.76
	0.81
	3.65
	3.99
	2.36


Plant height (cm)
The results showed that and presented in table 3 the all treatment were significantly superior over control, the highest plant height (85.20 cm) was recorded in the treatment T1 (100 % cow dung) followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) also significantly at par with each other with 83.1cm and 80.50 cm mean plant height, respectively. The minimum plant height (70.88 cm) was recorded in treatment T8 (100% FYM) control, followed by the least plant height recorded in treatment T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues), with mean height 76.80 cm and 78.33 cm, respectively. The results are close conformity with the earlier workers; Kumar et al 2024.
Tillers/Plant (Nos)
The results revealed and exhibited that the table 3 that the maximum number of tillers (9.33) was recorded in the treatment T1 (100 % cow dung), followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) also significantly superior to the control, with numbers of tillers 8.66 and 8.33 cm, respectively. The minimum number of tillers (6.00) was recorded in treatment T8 (100% FYM), followed by the least plant population were recorded in treatment T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues), with tillers 6.33 and 7.33, respectively. The results are close conformity with the earlier workers; Joshi et al. 2013.
Spike length(cm)
The results showed that table 3 that the maximum spike length (11.50 cm) was recorded in the treatment T1 (100 % cow dung) followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) also significantly superior over the control with spike length 11.00 cm and 10.53 cm respectively. The minimum spike length (7.80 cm) was recorded control T8 (100% FYM), followed by least spike length was recorded in treatment T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues) with spike length 8.20 cm and 9.00 cm, respectively. The results are close conformity with the earlier workers; Joshi et al 2013. 
Grain/Spike (Nos)
The results showed that table 3 that the maximum number of grains per spike (58) was recorded in the treatment T1 (100 % cow dung), followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) also significantly superior over the control with numbers of grain 55 and 51, respectively. The minimum number of grains per spike (38) was recorded in treatment T8 (100% FYM), followed by the least grains per spike being recorded in treatment T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues), with numbers of grains per spike 40 and 45, respectively. The results are close conformity with the earlier workers; Joshi et al 2013.
Grain Yield(kg/ha) 
The results showed that table 3 that the maximum grain yield per ha. (4946 kg) was recorded in the treatment T1 (100 % cow dung) followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) also significantly superior over the control, with grain yield 4820 Kg and 4650 Kg respectively. The minimum grain yield per ha. (3510 Kg) The treatment T8 (100% FYM), followed by the least grain yield, was recorded in treatment T5 (Buffalo Dung + Crop Residues) and T4 (Cow Dung + Crop Residues) with grain yield 3820 Kg and 4100 Kg respectively. The results are close conformity with the earlier workers; Kizilkaya et al. 2012, Khatua et al., 2025) and Kumar et al. 2024.
Straw Yield(kg/ha)
The results showed that table 3 that the maximum straw yield per ha. (7425 kg) was recorded in the treatment T1 (100 % cow dung) followed by T3 (Cow Dung + Buffalo Dung) and T2 (100% Buffalo Dung) also significantly superior over the control with straw yield 7230 Kg and 6975 Kg respectively. The minimum straw yield per ha. (5225 kg) was recorded treatment T8 (100% FYM), followed by the least straw yield were recorded in treatment T4 (Cow Dung +  Crop Residues) and T5 (Buffalo Dung + Crop Residues) with straw yield 6120 Kg and 5730 Kg respectively. The results are close conformity with the earlier workers; Kumar et al 2024. 
CONCLUSION 
The present study demonstrated that vermicompost prepared from different organic substrates significantly influenced the growth and yield of wheat (Triticum aestivum L.). Among all treatments, vermicompost derived from 100% cow dung (T₁) proved most effective, recording the highest plant height (85.20 cm), tillers per plant (9.33), spike length (11.50 cm) and grains per spike (58). This superior growth performance resulted in the maximum grain yield (4946 kg/ha) and straw yield (7425 kg/ha), which were markedly higher than the control (100% FYM), where the grain yield was only 3510 kg/ha. Treatments involving cow dung + buffalo dung (T₃) and 100% buffalo dung (T₂) also performed significantly better than other substrate combinations, indicating the higher efficiency of dung-based vermicompost. In contrast, vermicompost prepared using crop residues and kitchen waste showed relatively lower performance, likely due to slower decomposition and reduced nutrient availability. Faster earthworm activity (35–42 days) in dung-based substrates further contributed to the production of superior-quality vermicompost. It is recommended that 8000 kg/ha for field applications to the farmers. Overall, the study highlights that substrate selection plays a crucial role in determining vermicompost quality and crop response. Cow dung-based vermicompost can be recommended as an effective, eco-friendly nutrient source for enhancing wheat productivity while maintaining soil health, supporting sustainable agricultural practices.
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