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                                                                    Abstract 
An organic field experiment was conducted during the rabi season of 2024-25 at the Crop Research Farm of Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj, India, to evaluate the “Effect of Organic Manures and Panchagavya on Growth and Yield of Wheat (Triticum aestivam L.)”. The experiment was laid out in a Randomized Block Design with nine treatments and replicated thrice. The treatments were Organic manures(FYM 10 t/ha, Vermicompost 5 t/ha and Poultry manure 2.5 t/ha) and Panchagavya (3%, 5%, 7%).  Treatment no. 9 demonstrated superior performance, producing the tallest plants (86.20 cm), highest dry weight (22.53 g), and maximum effective tillers per square meter (270.34). It also achieved the highest number of grains per spike (46.04), grain yield (5.60 t/ha), and straw yield (7.01 t/ha). 
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                                                              Introduction
Wheat (Triticum aestivum L.) stands as the preeminent cereal crop globally and ranks as the second most significant crop in India (Sarkar et al., 2023). It serves as a primary dietary staple for approximately 10 billion people across 43 countries (Rawate et al., 2022). It holds the top global rank among cereal crops, constituting 30% of the world's cereal food supply (Ali et al., 2011).In 2023-2024 World wheat production about 791.9 million tonnes (FAO, 2025). India, the world’s third-largest wheat producer. In India, it is cultivated on an area of about 31.83 million hectare with production and productivity of about 113.29 million tonnes and 3559 kg/ha, respectively. To support India's vast population, we must achieve a wheat production target of 140 million tonnes by 2050, and the area under wheat will remain the same (Kakraliya el al., 2017).
The global organic market expanded to 135 billion euros in 2022, a substantial increase from 15 billion euros in 2000 (Willer et al., 2024). Compared with 2000, when 15 million hectares were organic, organic agricultural land has increased more than six-fold by 2023 about 98.9 million hectares. In 2023, Asia possessed more than 9.1 million hectares of organic farmland, India was the leader in both organic area and the number of producers with 4.5 million hectares and 2.4 million producers (FiBL and IFOAM, 2025).Organic manures, such as farmyard manure (FYM), vermicompost, and poultry manure, significantly enhance soil quality and fertility. These organic fertilizers, with vermicompost, FYM, and poultry manure being the most prevalent, play a crucial role in improving soil health (Akash et al., 2022). The synergistic effects of combining FYM, vermicompost, poultry manure and panchagavya hold promise for improving wheat growth, yield, and soil health, making them a focal point of recent agricultural studies (Prakash et al. 2024; Kumar et al. 2025).
Farmyard manure, a traditional organic input, is widely used in wheat cultivation to enhance soil organic carbon and provide a slow-release source of nutrients. It is formulated utilizing cow dung, cow urine, discarded straw, and other dairy byproducts (Khayat, 2021). Farmyard manure (FYM) provides all essential macronutrients (nitrogen, phosphorus, potassium, calcium, magnesium, and sulfur) vital for plant growth, alongside critical micronutrients (iron, manganese, copper, and zinc). FYM enhances the physical, chemical, and biological attributes of soil. The amelioration of soil structure resulting from FYM application fosters an optimal environment for robust root development (Meena et al., 2018). Various studies have reported that the application of farmyard manure significantly enhances wheat yield and productivity (Hammad et al. 2011; Phullan et al. 2017; Holik et al. 2018; Ali et al. 2019; Ali et al. 2020). 
Vermicompost is a type of organic fertilizer produced through the compostion of organic waste, facilitated by various species of earthworms (Ahmad and Tripathi, 2022). The water-soluble constituents of vermicompost, including humic acid, plant growth regulators, vitamins, micronutrients, and beneficial microorganisms, enhance the bioavailability of essential nutrients, thereby promoting crop yields and superior produce quality (Chatterjee et al., 2020). Vermicompost serves as an excellent source of nitrogen (N) (Lim et al. 2015), phosphorus (P) (Pramanik et al. 2007), and potassium (K) as well as vitamins, antibiotics, humic acid (Arancon et al. 2006), N-fixing and P-solubilizing bacteria, and growth promoting substances such as auxins and gibberellins (Lazcano and Dominguez, 2011). Vermicompost effectively mitigates a broad spectrum of soil-borne microbial diseases, insect pests, and plant-parasitic nematodes, with particular efficacy against plant pathogens including Pythium, Rhizoctonia, Verticillium, and Plectosporium (Edwards et al., 2006). Different studies have reported that application of vermicompost improved wheat growth and yield (Praveesh et al. 2017; Gebrehiwot et al. 2020; Ahmad and Tripathi. 2022).
Poultry manure, as a type of organic fertilizer, encompasses all the vital nutrients necessary for effective crop growth and development (Hanč et al. 2008). Poultry manure comprises 3–5% nitrogen, 1.5–3.5% phosphorus, and 1.5–3% potassium, along with a substantial quantity of micronutrients, and its pH range of 6–7 (Chastain et al., 2001). It functions as an organic amendment for the soil, promoting enhanced biological activity and improving the soil's capacity to retain water (Deksissa et al., 2008). Poultry manure is a valuable fertilizer and offering a viable and sustainable substitute for synthetic chemical fertilizers (Boateng et al., 2006). Different studies have reported that application of poultry manure improved wheat growth and yield (Shahid et al. 2015; Jan et al. 2018; Khan et al. 2018).
Panchagavya is an organic liquid manure formulated through the fermentation of cow dung, cow urine, cow ghee, cow curd, and cow milk (Choudhary, 2022). Panchagavya contains nearly all essential macronutrients, such as nitrogen, phosphorus, and potassium (NPK), along with vital micronutrients necessary for plant development (Selvaraj et al., 2003). It also includes growth hormones like indole-3-acetic acid (IAA) and gibberellic acid (GA), which are critical for crop growth. Furthermore, it is rich in beneficial fermentative microorganisms which enhance its efficacy in supporting plant health and productivity. In Panchagavya, cow dung functions as a substrate that fosters the proliferation of beneficial microorganisms, such as Azospirillum, Azotobacter, and phosphorus-solubilizing bacteria, while cow urine provides a rich source of nitrogen essential for crop development (Singh et al., 2025). Numerous studies have indicated that the application of panchagavya significantly enhances wheat yield and productivity (Pagar et al. 2016; Gupta et al. 2021; Sharma et al. 2024)























Materials and Methods
During the Rabi season of 2024-25, a field experiment was conducted at the Crop Research Farm of the Department of Agronomy, SHUATS, Prayagraj, and U.P. The soil of experimental plot was sandy loam, having a nearly neutral soil reaction (pH 7.0), electrical conductivity 0.469 (m.m/cm), medium in available nitrogen (348 kg/ha) and potassium (221.5 kg/ha), and low in available phosphorous (22.4 kg/ha). One deep ploughing followed by harrowing was done to create a fine seedbed and to ensure good seed-to-soil contact. The sowing of the Wheat seeds variety SW-23 were sown on 15th December with a spacing of 18 cm x 10 cm. The experiment was conducted in a Randomized Block Design consisting of 9 treatment combinations and 3 replications. There were two factors first was applied at the time of preparation of seedbed and second factor was applied as foliar application to the plants of experimental field. First factor was Organic manures (FYM, Vermicompost, Poultry manure) it were applied at the time of preparation of the soil, second factor was Panchagavya which was applied at 15 DAS, 30 DAS, 45 DAS and 60 DAS. The treatment details are as follows T1. FYM - 10 t/ha + Panchagavya - 3%, T2. FYM - 10 t/ha + Panchagavya - 5%, T3. FYM - 10 t/ha + Panchagavya - 7%, T4. Vermicompost - 5 t/ha + Panchyagavya - 3%, T5. Vermicompost - 5 t/ha + Panchyagavya - 5%, T6. Vermicompost - 5 t/ha + Panchyagavya - 7%, T7. Poultry manure - 2.5 t/ha + Panchyagavya - 3%, T8. Poultry manure - 2.5 t/ha + Panchyagavya - 5%, T9. Poultry manure - 2.5 t/ha + Panchyagavya - 7%. Manual weeding was done with the help of Khurpi at 26 DAS and 41 DAS. Total five irrigations were provided to the field at various growth stages of the crop. The crop was harvested at 120 DAS. Plant growth parameters viz., plant height (cm), dry weight (g/plant), Crop Growth Rate (g/m2/day), Relative Growth Rate (g/g/day) were measured at a regular interval from germination till 100 DAS and yield metrics viz., Effective tillers/m2, Grains/spike, test weight (g), grain yield (t/ha), straw yield (t/ha) and harvest index (%) were measured at harvest. The observed data was statistically analyzed using analysis of variance (ANOVA) as applicable to randomized block design.
   




Results and Discussion
Growth and Yield attributes:
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1. Plant Height (cm)
The result showed that At 100 DAS, highest plant height (86.20 cm) was observed in T9 [Poultry manure - 2.5 t/ha + Panchagavya - 7%] which was significantly superior over all other treatments. However, T3, T4, T5, T6, T7 and T8 were found statistically at par with treatment 9. The significant improvement in plant height under the combined application of Poultry manure 2.5 t/ha + Panchagavya 7% may be attributed to their synergistic role in supplying essential macro and micro-nutrients along with growth-promoting substances. Poultry manure is rich and balanced nutrients (N, P, K, Ca, and Mg) and least C/N ratio which were made available to wheat crop very quickly for uptake and sustainable performance Emmanuel (2018). Poultry manure leading to the availability of nutrients necessary for the good growth of the plant Prakash et al. (2022). Panchagavya contains nearly all essential macronutrients, such as nitrogen, phosphorus, and potassium (NPK), along with vital micronutrients necessary for plant development Selvaraj et al. (2003). Panchagavya enhanced the growth rate of plant since it contains the favourable macro and micro nutrients, growth hormones and bio fertilizers in liquid formulation Javiya et al. (2019). Therefore, the integrated use of nutrient-rich organic manures along with Panchagavya ensures balanced nutrition, improved physiological processes which collectively result in significant enhancement in plant height. This result agreed with the findings of Marupaka et al. (2021).

2. Plant Dry Weight (g)
At 100 DAS, significantly highest plant dry weight (22.53 g) was recorded in treatment 9 with the application of [Poultry manure 2.5 - t/ha + Panchagavya - 7%]. However, T7 and T8 were found statistically at par with T9. The significant improvement in plant dry matter accumulation with the combined application of Poultry manure - 2.5 t/ha and Panchagavya - 7% can be attributed to their synergistic effect on nutrient supply, soil health, and physiological processes. Poultry manure, in particular, contains readily available forms of nitrogen and phosphorus which accelerate chlorophyll synthesis, photosynthetic efficiency, and protein metabolism, leading to higher assimilation of photosynthates and increased dry weight production Fallah et al. (2025). Similarly, Panchagavya, a liquid organic formulation, is rich in essential macro and micro-nutrients, beneficial microorganisms, bio-enzymes, and vitamins. It’s foliar and soil application improves metabolic activity, enhances photosynthesis, and stimulates the production of growth hormones, thereby accelerating vegetative growth and dry matter accumulation. The higher dry weight observed under Poultry manure + Panchagavya treatments in the present study can therefore be justified by the combined effect of nutrient-rich Poultry manure with the growth-promoting constituents of Panchagavya, which ensure continuous nutrient availability, improved physiological processes and higher assimilation of photosynthates, ultimately resulting in greater plant dry matter production. Similar results have been reported by Kamle et al. (2024).
3. Crop Growth Rate (g/m2/day)
At 75-100 DAS, no significant difference was found among all the treatments.However  highest crop growth rate (17.015 g/m²/day) was recorded in T9 [Poultry manure 2.5 - t/ha + Panchagavya - 7%]. 
4. Relative Growth Rate (g/g/day)
At 75–100 DAS no significant difference found among all the treatments. However, maximum relative growth rate (0.0166 g/g/day) was recorded in application Poultry manure - 2.5 t/ha + Panchagavya - 7%.
5. Number of Effective tillers/m²
At harvest, maximum number of Effective tillers per square meter (270.34) was recorded with the application of T9 [Poultry manure - 2.5t/ha + Panchagavya - 7%] which is significantly superior over all the treatments. However, T5, T6, T7 and T8 were found to be statistically at par with T9.
The combination of Poultry manure - 2.5 t/ha and Panchagavya - 3% (foliar spray) can enhance wheat growth by providing a balanced supply of essential nutrients and growth-promoting substances, leading to improved soil fertility, better nutrient uptake, and ultimately higher effective tiller counts. Poultry manure is rich in macronutrients like nitrogen (which supports vegetative growth and tillering), phosphorus, and potassium, along with micronutrients that improve soil structure and microbial activity. Panchagavya, derived from cow products, contains natural plant growth regulators (such as auxins and gibberellins), beneficial microorganisms, and bio-active compounds that stimulate root development, enhance photosynthesis, and increase resistance to stress—factors that collectively promote more productive tillers in wheat. These results are confirmatory to those revealed by Prakash et al. (2022), and Singh et al. (2022).
6. Number of Grains/Spike
At harvest, maximum number of grains/spike (46.04) was recorded with the application of T9 [Poultry manure - 2.5t/ha + Panchagavya - 7%] which is significantly superior over all the treatments. However, T5, T6, T7 and T8 were found to be statistically at par with T9.
The synergistic integration of 2.5 t/ha Poultry manure with 7% Panchagavya foliar application engenders a propitious agronomic paradigm for wheat (Triticum aestivum L.), culminating in the paramount augmentation of grains per spike. Poultry manure, a nutrient-dense organic substrate replete with macronutrients such as nitrogen, phosphorus, and potassium, facilitates protracted nutrient liberation, thereby bolstering robust tillering, enhanced photosynthetic efficacy, and fortified reproductive morphogenesis. Concomitantly, Panchagavya a multifaceted bio-elixir derived from bovine excreta, milk derivatives, and other organic constituents - harbors auxins, gibberellins, cytokinins, and propitious microbial consortia that ameliorate rhizospheric vitality, mitigate oxidative stress, and optimize micronutrient bioavailability. Together, they create a balanced food supply for wheat, leading to more grains in each spike compared to other treatments. Simillar results have been reported by Prakash et al. (2022).
7. Test weight (g)
The data showed that no significantly difference among the treatment in terms of test weight. However, highest test weight (44.90 g) was recorded in T9 [Poultry manure - 2.5t/ha + Panchagavya - 7%] as compared with other treatments.
8. Grain Yield (t/ha)
Significantly highest Grain yield (5.604 t/ha t/ha) was recorded in T9 [Poultry manure - 2.5t/ha + Panchagavya - 7%] . However, T4, T5, T6, T7 and T8 was found to be statistically at par with T9.
The synergistic amalgamation of 2.5 tonnes per hectare of Poultry manure with a 7% Panchagavya foliar application engenders an efficacious augmentation in wheat grain yield, predicated upon the nutrient-dense composition of Poultry manure—replete with bioavailable nitrogen, phosphorus, potassium, and micronutrients that ameliorate soil structure, foster microbial proliferation, and expedite nutrient mineralization—conjoined with Panchagavya's bio-stimulatory prowess, encompassing auxin-like growth promoters, beneficial rhizobacteria, and organic metabolites that invigorate root architecture, enhance photosynthetic efficacy, and bolster abiotic stress resilience, thereby culminating in optimized tillering, spikelet fertility, and grain filling, manifesting the zenith of productivity in Triticum aestivum cultivation. These results are quite in line with Singh et al. (2022). prakash et al. (2022) reported that application of [Line sowing + Poultry manure 5 t/ha + Panchagavya 3% + Jeevamrutha 500 L/ha] produced highest grain yield (3.16 t/ha) as compared to other treatments. These results are similar to Kamle et al. (2024) who also reported that application of [Poultry manure 1.5 t/ha and farm FYM 2.5 t/ha with spray of Panchgavya 7%] produced highest grain yield (5.10 t/ha), as compared to other treatments.
9. Straw Yield (t/ha)
Significantly highest straw yield (7.017 t/ha) was recorded in T9 [Poultry manure - 2.5t/ha + Panchagavya - 7%] which was superior over all other treatments. However, T5, T6, T7 and T8 were found to be statistically at par with T9.
The heightened straw yield is a direct result of the complementary actions of these two organic inputs. Poultry manure functions primarily as a potent soil amendment, while Panchagavya acts as a biostimulant. Their combined application creates a conducive environment for robust plant growth, leading to greater biomass accumulation. The most salient aspect of this combination is their synergistic interplay. The poultry manure establishes a fertile and hospitable soil foundation, while the Panchagavya foliar spray acts as a catalyst, amplifying the plant's metabolic processes. The plentiful nutrients supplied by the manure are more efficiently assimilated by the plant due to the stimulating effects of the Panchagavya. This integrated nutrient management system ensures that the wheat plant has both the essential building blocks and the physiological impetus to achieve its maximum growth potential, thereby culminating in a higher straw yield. Singh et al. (2022) reported that application of [Poultry manure in 3.0 t/ha + Panchagavya 3% + Vermiwash 3%] produced highest straw yield (4.41 t/ha) as compared to other treatments. These results are similar to Prakash et al. (2022) who also reported that application of [Line sowing + Poultry manure - 5 t/ha + Panchagavya - 3% + Jeevamrutha - 500 L/ha] produced highest grain yield (4.48 t/ha) as compared to other treatments.
10. Harvest Index (%)
There was non-significant difference among the treatments in terms of harvest index. However, higher harvest index (46.01%) was found in T7 as compared with other treatments. 




10

Conclusion
The study revealed that treating crops with 2.5 tons per hectare of Poultry manure alongside a 7% foliar application of Panchagavya emerged as the superior intervention, markedly improving key growth and yield parameters. This integrated approach effectively boosted plant vigor and output, surpassing the performance of alternative mixtures evaluated.


	Table 1. Effect of Organic Manures and Panchagavya on Growth attributes of Wheat.

	S.No
	Treatments combination
	                              At 100 DAS
	           At 75-100 DAS

	
	
	   Plant height (cm)
	
	   Plant dry weight (g) 
	CGR (g/m2/day)
	RGR (g/g/day)

	1.
	FYM - 10 t/ha  + Panchagavya - 3%         
	72.09
	
	17.86
	11.563
	0.0138

	2.
	FYM - 10 t/ha + Panchagavya - 5%
	75.58
	
	18.13
	12.126
	0.0143

	3.
	FYM - 10 t/ha + Panchagavya - 7%
	77.94
	
	18.76
	12.467
	0.0139

	4.
	Vermicompost - 5 t/ha + Panchagavya - 3%
	78.28
	
	19.11
	12.941
	0.0145

	5.
	Vermicompost - 5 t/ha + Panchagavya - 5%
	80.54
	
	19.36
	12.793
	0.0141

	6.
	Vermicompost -  5 t/ha + Panchagavya - 7%
	84.18
	
	19.81
	12.844
	0.0138

	7.
	Poultry manure - 2.5 t/ha + Panchagavya - 3%
	83.67
	
	20.39
	12.778
	0.0132

	8.
	Poultry manure - 2.5 t/ha + Panchagavya - 5%
	85.50
	
	21.59
	15.148
	0.0151

	9.
	Poultry manure - 2.5 t/ha + Panchagavya - 7%
	86.20
	
	22.53
	17.015
	0.0166

	
	
	
	
	
	
	

	
	                     F - Test
	S
	
	S
	NS
	NS

	
	                    S.Em (±)
	2.84
	
	0.85
	1.17
	0.001

	
	                 CD (p = 0.05)
	8.51
	
	2.54
	-
	-





	Table 2. Effect of Organic Manures and Panchagavya on Yield attributes and Yield of Wheat.

	
	
	                                                      At Harvest

	S. no
	     Treatment combination
	       Number of 
     effective tiller/
              m2
	Number of grains/
   spike
	Test
weight
(g)
	Grain   yield    (t/ha)
	Straw
yield
(t/ha)
	Harvest Index (%)

	1.
	FYM - 10 t/ha  + Panchagavya - 3%         
	196.27
	33.86
	42.60
	2.810
	4.053
	40.98

	2.
	FYM - 10 t/ha + Panchagavya - 5%
	211.09
	35.29
	42.96
	3.241
	4.197
	42.87

	3.
	FYM - 10 t/ha + Panchagavya - 7%
	225.90
	37.43
	43.19
	3.671
	4.983
	42.21

	4.
	Vermicompost - 5 t/ha + Panchagavya - 3%
	227.75
	38.42
	43.34
	4.790
	5.320
	41.71

	5.
	Vermicompost - 5 t/ha + Panchagavya - 5%
	248.12
	42.50
	43.78
	4.635
	5.950
	43.70

	6.
	Vermicompost -  5 t/ha + Panchagavya - 7%
	251.82
	43.19
	43.81
	4.790
	6.093
	44.02

	7.
	Poultry manure - 2.5 t/ha + Panchagavya - 3%
	259.23
	43.82
	43.82
	4.980
	5.847
	46.01

	8.
	Poultry manure - 2.5 t/ha + Panchagavya - 5%
	264.78
	44.40
	43.07
	5.062
	6.157
	45.25

	9.
	Poultry manure - 2.5 t/ha + Panchagavya - 7%
	270.34
	46.04
	44.90
	5.604
	7.017
	44.32

	
	
	
	
	
	
	
	

	
	                        F - Test
	S
	S
	NS
	S
	S
	NS

	
	                       S.Em (±)
	10.33
	1.86
	2.45
	0.35
	0.39
	1.39

	
	                   CD (p = 0.05)
	30.97
	5.58
	-
	1.05
	1.18
	-
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