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Abstract
A field experiment was conducted at Research Farm, Mewar University Gangrar, Chittorgarh (Rajasthan) during Rabi season to check of effect of vermicompost and biofertilizers on growth, yield and quality of onion, variety “Udaipur-102‟ was used in this study. The result revealed that the growth parameters like plant height (48.96 and 47.04 cm at harvest), number of leaves per plant (11.18 and 10.09 at harvest), leaf length (44.13 and 48.82 cm), chlorophyll content (1.61 and 1.52) and yield parameters like maximum polar diameter of bulb (6.69 and 6.46 cm), equatorial diameter of bulb (7.33 and 6.88 cm), neck thickness (1.68 and 1.53 cm), bulb weight (68.10 and 64.95 g) and yield (25.81 and 27.77 t/ha) and quality parameters like TSS (14.42 and 14.21 0Brix), N content (1.53 and 1.43%), P content (0.23 and 0.22%) and K content (2.88 and 2.65%) was recorded with (B4-Salicylic acid @ 100 ppm + Citrus peel-based Bio Enzyme @ 60 ppm + H4-Humic acid @ 3 kg/ha) So, it was concluded that the treatment combination (V4- Vermicompost 6 t/ha + B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed) are found superior among all treatments in growth and yield. So, the treatment combination V4B4 are better for practices as compare to other treatments.
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1. Introduction
Onion (Allium cepa L.) is an important bulb crop of the family Alliaceae. The crop is grown in India as well as most of the countries of the world. Central Asia is primary center of origin of onion and Mediterranean region is the secondary center of origin (Vavilov 1951) Botanically its growth habit is annual or perennial type but in India it is cultivated as annual. As a vegetable and condiment, onions are a must-have in any kitchen, hence regularly alluded to be the "Queen of Kitchen." The feeding organ of the onion is a highly connected underground stalk with thicker, meaty leaves. The volatile oil "allyl propyl disulphide," an organic molecule high in sulphur, gives onion distinct and palatable flavour and pungency. The use of organic manures is improvement of physical, chemical, and biological properties of the soil, its effect as a source of necessary elements, its ability to increase the obtainability of particular nutrients as well as its effect in reducing the leaching out of minerals (Abdelkader, 2019). Organic manures are all-important for vegetable cultivation in the densely peopled areas due to the frequently low organic matter content of the arable land. This production system is an important priority area globally because of the growing demand for safe and healthy food and long-term sustainability in addition to concerns about environmental pollution. In this system, production is grounded on synergism with nature which accounts for its sustainability (Sheraz et al. 2010). Decreasing environmental pollution and saving healthy foods are the fundamental goals and optimal use for the integration of organic fertilizers. The popularity of garlic crops has lately increased, in part because of the multitudinous health and nutritive benefits attributed to garlic consumption (Rashwan et al., 2018).  Bio-fertilizers are the recent sources for fixation of atmospheric nitrogen in to the soil and making it readily available for the growth of plants. Among the bio-fertilizers, Azotobacter though having limited use in vegetables, yet has established its bio-activity in cereals, oilseeds and other crops for mobilizing the useful macro nutrient nitrogen from unusable to usable state and increase the crop production by enhancing soil fertility. In addition, the bio-fertilizers not only supplement the nutrition but also improve the efficiency of applied nutrients (Somani et al. 1990). 
2. Materials and Methods
           A field experiment was conducted during Rabi season of 2024-25 at research farm, Department of Agriculture (Horticulture), Faculty of Agriculture and Veterinary Sciences, Mewar University Gangrar, Chittorgarh (Rajasthan). Soil of the experimental field was sandy loam in texture, saline in reaction with a pH value of 7.6, poor in organic carbon (0.16%), deficient in available zinc (0.48 ppm) and iron (1.2 ppm) low in available nitrogen (176 kg/ha) and phosphorus (20.2 kg/ha) but medium in available potassium (320 kg/ha). The experiment was laid out in factorial randomized block design with three replications level-I viz: Control (No application), Vermicompost 2 t/ha, Vermicompost 4 t/ha, Vermicompost 6 t/ha and level;-II viz: Control (No application), Azotobacter @ 10 g/kg seed, Pseudomonas @ 10 g/kg seed, Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed. Total treatment combination is 16 and three replications than total number of plots is 48. 
3. Results and Discussion
The purpose of this study was to determine the extent of performance for growth and yield parameters. 
3.1 Growth parameters
[bookmark: _Hlk169133704]In case of vermicompost the data were showed significant effect on plant height at 30, 40 and 60 days after transplanting. The maximum plant height (28.33, 36.71 and 48.96 cm) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (26.70, 35.08 and 47.34 cm). The minimum plant height was recorded with V1-Control (No application) (23.09, 31.47 and 43.13 cm) at 30, 40 and 60 DAT, respectively. In case of biofertilizer the data were showed significant effect on plant height at 30, 40 and 60 days after transplanting. The maximum plant height (26.40, 34.78 and 47.04 cm) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with B2-Azotobacter @ 10 g/kg seed and B3-Pseudomonas @ 10 g/kg seed. The minimum plant height was recorded with B1-Control (No application) (27.79, 33.17 and 44.82 cm) at 30, 40 and 60 DAT, respectively. In case of vermicompost the data were showed significant effect on number of leaves per plant at 90 DAT. The maximum number of leaves per plant (11.18) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (9.96). The minimum number of leaves per plant was recorded with V1-Control (No application) (8.63). In case of biofertilizer the data were showed significant effect on number of leaves per plant at 90 DAT. The maximum number of leaves per plant (10.09) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with B2-Azotobacter @ 10 g/kg seed and B3-Pseudomonas @ 10 g/kg seed (9.85). The minimum number of leaves per plant was recorded with B1-Control (No application) (9.45). In case of vermicompost the data were showed significant effect on leaf length at 90 DAT. The maximum leaf length (52.08 cm) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (48.80 cm). The minimum leaf length was recorded with V1-Control (No application) (43.06 cm). In case of biofertilizer the data were showed significant effect on leaf length at 90 DAT. The maximum leaf length (48.82 cm) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with B2-Azotobacter @ 10 g/kg seed and B3-Pseudomonas @ 10 g/kg seed (47.90 and 47.07 cm). The minimum leaf length was recorded with B1-Control (No application) (45.90 cm). In case of vermicompost the data were showed significant effect on chlorophyll content at 75 DAT. The maximum chlorophyll content (1.61) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (1.53). The minimum chlorophyll content was recorded with V1-Control (No application) (1.36). In case of biofertilizer the data were showed significant effect on chlorophyll content at 75 DAT. The maximum chlorophyll content (1.52) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with B2-Azotobacter @ 10 g/kg seed and B3-Pseudomonas @ 10 g/kg seed (1.50 and 1.47). The minimum chlorophyll Anand et al. (2017), content was recorded with B1-Control (No application) (1.45). Same findings’ also reported by Kumar et al. (2019), Preethi et al. (2022), Das et al. (2020), Hore et al. (2021), Banjare et al. (2023), Patel et al. (2024) and Bandi et al. (2024).
3.2 [bookmark: _Hlk169133718]Yield attributes
In case of vermicompost the data were showed significant effect on polar diameter. The maximum polar diameter (6.69 cm) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (5.57 cm). The minimum polar diameter was recorded with V1-Control (No application) (5.43 cm). In case of biofertilizer the data were showed significant effect on polar diameter. The maximum polar diameter (6.46 cm) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; closely followed by with treatment B2-Azotobacter @ 10 g/kg seed and B3-Pseudomonas @ 10 g/kg seed (610 and 6.01 cm). The minimum polar diameter was recorded with B1-Control (No application) (5.13 cm). In case of vermicompost the data were showed significant effect on equatorial diameter. The maximum equatorial diameter (7.33 cm) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (7.07 cm). The minimum equatorial diameter was recorded with V1-Control (No application) (5.89 cm). In case of biofertilizer the data were showed significant effect on equatorial diameter. The maximum equatorial diameter (6.88 cm) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B2-Azotobacter @ 10 g/kg seed (6.78 cm). The minimum equatorial diameter was recorded with B1-Control (No application) (6.48 cm). In case of vermicompost the data were showed significant effect on neck thickness. The maximum neck thickness (1.68 cm) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (1.55 cm). The minimum neck thickness was recorded with V1-Control (No application) (1.22 cm). In case of biofertilizer the data were showed significant effect on neck thickness. The maximum neck thickness (1.53 cm) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; closely followed by treatment B2-Azotobacter @ 10 g/kg seed (1.48 cm). The minimum neck thickness was recorded with B1-Control (No application) (1.37 cm). In case of vermicompost the data were showed significant effect on average weight of bulb. The maximum average weight of bulb (68.10 g) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (63.96 g). The minimum average weight of bulb was recorded with V1-Control (No application) (58.98 g). In case of biofertilizer the data were showed significant effect on average weight of bulb. The maximum average weight of bulb (64.95 g) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B2-Azotobacter @ 10 g/kg seed and B3-Pseudomonas @ 10 g/kg seed (63.96 and 63.03 g). The minimum average weight of bulb was recorded with B1-Control (No application) (61.55 g). In case of vermicompost the data were showed significant effect on yield. The maximum yield (25.81 t/ha) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by with treatment V3-Vermicompost 4 t/ha (25.09 t/ha). The minimum yield was recorded with V1-Control (No application) (21.13 t/ha). In case of biofertilizer the data were showed significant effect on yield. The maximum yield (24.77 t/ha) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B2-Azotobacter @ 10 g/kg seed ed (24.29 t/ha). The minimum yield was recorded with B1-Control (No application) (22.75 t/ha).  Similar result also reported by Mohanty et al. (2020), Shumbulo et al. (2024), Raval et al. (2024), Patil et al. (2024) and Tofiq et al. (2024).
3.3 Quality parameters
In case of vermicompost the data were showed significant effect on TSS. The maximum TSS (14.42 0Brix) was observed with treatments V4-Vermicompost 6 t/ha; it was found at par with treatment V3-Vermicompost 4 t/ha (14.26 0Brix). The minimum TSS was recorded with V1-Control (No application) (13.61 0Brix). In case of biofertilizer the data were showed significant effect on TSS. The maximum TSS (14.21 0Brix) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B2-Azotobacter @ 10 g/kg seed ed and B3-Pseudomonas @ 10 g/kg seed (14.13 and 14.10 0Brix). The minimum TSS was recorded with B1-Control (No application) (13.85 0Brix). In case of vermicompost the data were showed significant effect on N content. The maximum N content (1.53%) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by treatment V3-Vermicompost 4 t/ha (1.44%). The minimum N content was recorded with V1-Control (No application) (1.23%). In case of biofertilizer the data were showed significant effect on N content. The maximum N content (1.43%) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B2-Azotobacter @ 10 g/kg seed ed and B3-Pseudomonas @ 10 g/kg seed (1.40 and 1.38%). The minimum N content was recorded with B1-Control (No application) (1.34%). In case of vermicompost the data were showed significant effect on P content. The maximum P content (0.23%) was observed with treatments V4-Vermicompost 6 t/ha; it was found at par with treatment V3-Vermicompost 4 t/ha (0.21%). The minimum P content was recorded with V1-Control (No application) (0.17%). In case of biofertilizer the data were showed significant effect on P content. The maximum P content (0.22%) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B3-Pseudomonas @ 10 g/kg seed and B2-Azotobacter @ 10 g/kg seed (0.20 and 0.19%). The minimum P content was recorded with B1-Control (No application) (0.18%). In case of vermicompost the data were showed significant effect on K content. The maximum K content (2.88%) was observed with treatments V4-Vermicompost 6 t/ha; closely followed by treatment V3-Vermicompost 4 t/ha (2.68%). The minimum K content was recorded with V1-Control (No application) (2.21%). In case of biofertilizer the data were showed significant effect on K content. The maximum K content (2.65%) was observed with treatments B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed; it was found at par with treatment B2-Azotobacter @ 10 g/kg seed (0.60%). The minimum K content was recorded with B1-Control (No application) (2.41%). Similar result also reported by Mohanty et al. (2020), Shumbulo et al. (2024), Raval et al. (2024), Patel et al. (2024) and Bandi et al. (2024).

Conclusion
On the basis of one year experimentation, it was concluded that the treatment combination (V4- Vermicompost 6 t/ha + B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed) are found superior among all treatments in growth, yield and quality. SoTherefore, the treatment combination V4B4 are better for practices as compare to other treatments.








Table 1 Effect of vermicompost and biofertilizers on growth parameters of onion
	Treatments
	Plant heigh (cm)
	Number of leaves
 per plant at 90 DAT
	Leaf length
 at 90 DAT
	Chlorophyll
 content at 75 DAT

	
	30 DAT
	40 DAT
	60 DAT
	
	
	

	Vermicompost

	V1-Control (No application)
	23.09
	31.47
	43.13
	8.63
	43.06
	1.36

	V2-Vermicompost 2 t/ha
	24.74
	33.12
	45.35
	9.26
	45.75
	1.45

	V3-Vermicompost 4 t/ha
	26.70
	35.08
	47.34
	9.96
	48.80
	1.53

	V4-Vermicompost 6 t/ha
	28.33
	36.71
	48.96
	11.18
	52.08
	1.61

	S. Em. ±
	0.36
	0.39
	0.32
	0.13
	0.65
	0.02

	CD @0.05%
	1.05
	1.14
	0.94
	0.38
	1.88
	0.05

	Biofertilizers

	B1-Control (No application)
	24.79
	33.17
	44.82
	9.45
	45.90
	1.45

	B2-Azotobacter @ 10 g/kg seed 
	26.08
	34.46
	46.70
	9.85
	47.90
	1.50

	B3-Pseudomonas @ 10 g/kg seed
	25.59
	33.97
	46.22
	9.65
	47.07
	1.47

	B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed
	26.40
	34.78
	47.04
	10.09
	48.82
	1.52

	S. Em. ±
	0.36
	0.39
	0.32
	0.13
	0.65
	0.02

	CD @0.05%
	1.05
	1.14
	0.94
	0.38
	1.88
	0.05







Table 2 Effect of vermicompost and biofertilizers manures on yield parameters of onion
	Treatments
	Polar diameter of bulb (cm)
	Equatorial diameter of bulb (cm)
	Neck thickness 
(cm)
	Average weight of bulb (g)
	Yield (t/ha)

	Vermicompost
	
	
	

	V1-Control (No application)
	5.43
	5.89
	1.22
	58.98
	21.13

	V2-Vermicompost 2 t/ha
	5.01
	6.53
	1.37
	62.44
	23.73

	V3-Vermicompost 4 t/ha
	5.57
	7.07
	1.55
	63.96
	25.09

	V4-Vermicompost 6 t/ha
	6.69
	7.33
	1.68
	68.10
	25.81

	S. Em. ±
	0.09
	0.04
	0.01
	0.34
	0.26

	CD @0.05%
	0.26
	0.12
	0.03
	0.99
	0.75

	Biofertilizers
	
	

	B1-Control (No application)
	5.13
	6.48
	1.37
	61.55
	22.75

	B2-Azotobacter @ 10 g/kg seed 
	6.10
	6.78
	1.48
	63.96
	24.29

	B3-Pseudomonas @ 10 g/kg seed
	6.01
	6.66
	1.44
	63.03
	23.95

	B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed
	6.46
	6.88
	1.53
	64.95
	24.77

	S. Em. ±
	0.09
	0.04
	0.01
	0.34
	0.26

	CD @0.05%
	0.26
	0.12
	0.03
	0.99
	0.75





	




Table 3 Effect of vermicompost and biofertilizers manures on quality parameters of onion
	Treatments
	TSS
 (0Brix)
	N Content
 (%)
	P content
 (%)
	K content 
(%)

	Vermicompost

	V1-Control (No application)
	13.61
	1.23
	0.17
	2.21

	V2-Vermicompost 2 t/ha
	14.09
	1.35
	0.19
	2.45

	V3-Vermicompost 4 t/ha
	14.26
	1.44
	0.21
	2.68

	V4-Vermicompost 6 t/ha
	14.42
	1.53
	0.23
	2.88

	S. Em. ±
	0.07
	0.02
	0.01
	0.03

	CD @0.05%
	0.21
	0.07
	0.03
	0.09

	Biofertilizers

	B1-Control (No application)
	13.85
	1.34
	0.18
	2.41

	B2-Azotobacter @ 10 g/kg seed 
	14.13
	1.40
	0.19
	2.60

	B3-Pseudomonas @ 10 g/kg seed
	14.10
	1.38
	0.20
	2.55

	B4-Azotobacter @ 10 g/kg seed + Pseudomonas @ 10 g/kg seed
	14.21
	1.43
	0.22
	2.65

	S. Em. ±
	0.07
	0.02
	0.01
	0.03

	CD @0.05%
	0.21
	0.07
	0.03
	0.09
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