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Abstract
A field experiment was conducted at Research Farm, Mewar University Gangrar, Chittorgarh (Rajasthan) during rabi season 2024 to check of organic manures and biofertilizers on growth and yield of cabbage variety “Golden Acre‟ was used in this study. The result revealed that the maximum growth parameters like plant height (21.95 : 19.93 and 29.97 : 28.57 cm at 30 and 60 DAS), stalk length (7.66 and 7.10 cm), number of non-wrapper leaves per plant (15.96 and 15.03) and yield parameters like head diameter (18.62 and 17.17 cm), head size (17.19 and 15.74 cm), net head weight (853.17 and 776.25 g) and head yield (270.70 and q/ha) was recorded with O3B3 (Poultry manure @ 5 t/ha + PSB + VAM). Therefore, it was concluded that treatment combination O3-Poultry manure @ 5 t/ha + B3-PSB + VAM was found superior in growth and yield as compare to other treatments. So, it was concluded that the treatment O3B3 (Poultry manure @ 5 t/ha + PSB + VAM) are better among all the treatments combination for higher productivity.
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1. Introduction
Cabbage (Brassica oleracea var. capitata L.) is a Cole crop and belongs to the family Cruciferae or Brassicaceae having chromosome number 2n=2x=18. It is believed to have originated from Western Europe and Mediterranean region. Cabbage is a popular vegetable in temperate, subtropical and tropical regions and now grown almost throughout the year. In India, Orissa, West Bengal, Karnataka, Maharashtra, Gujarat and Punjab are the major cabbage growing states (Mhaske et al. 2011). Organic manures are derived from decayed plant/ animal matters and are free from harmful chemicals. Bio fertilizers like Rhizobium, Azotobacter, Azospirillum and blue green algae (BGA) are extremely cost effective than the chemical fertilizers and increases crop yield by 20-30%, replaces chemical nitrogen and phosphorus by 25% and stimulate plant growth, provide protection against drought and soil-borne diseases. Phosphatic (Phosphatic biofertilizer) solubilize fixed phosphorus already in the soil and make it available to the plants. Organic manures feed the soil and maintain sustainability in the agro-ecosystem. The organic manures not only provide nutrients to plants but also improve the soil texture by binding effect to soil aggregates. Organic manure increases CEC, water holding capacity and phosphate availability of the soil, besides improving the fertilizer use efficiency and microbial population of soil; it reduces nitrogen loss due to slow release of nutrients. FYM not only supplies a lot of macro and micro nutrients to the soil, but also improve the soil physical, chemical and biological properties. Conventional FYM contains about 0.73 per cent N, 0.18 per cent P and 0.71 per cent K (Tolessa and Friesen 2001). Vermicompost increases the surface area provides strong absorbability and retention of, nutrients as well and retains more nutrients for a longer period of time. Vermicompost enhance the nutrient uptake by the plants by increasing the permeability of root cell membrane, stimulating root growth and increasing proliferation of root hairs. Biofertilizers are the biologically active products containing active strains of specific microorganisms like bacteria, fungi, algae or combinations which may help in increasing crop productivity by the way of biological nitrogen fixation, solubilization of insoluble nutrients and by stimulating plant growth or decomposition of plant residue. Phosphorus Solubilizing Bacteria (PSB) are the biofertilizers which nourish the crops and soil by liberating the growth promoting substances and vitamins. PSB solubilizes insoluble fixed phosphates present in the soils (Devi et al. 2017).	Comment by Samarpita Roy: Missing reference	Comment by Samarpita Roy: Spelling corrected
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:- Control (No application of organic manure), FYM @ 12 t/ha, Vermicompost @ 7.5 t/ha, Poultry manure @ 5 t/ha and Level-II:- Control (No application of biofertilizer, PS, VAM, PSB + VAM.  There are total 16 treatment combinations and total 48 plots in research.	Comment by Samarpita Roy: “Were” past tense since it's describing a completed experimental setup 	Comment by Samarpita Roy: Please consider adding a table listing all treatment combinations in the Materials and Methods section to enhance clarity 
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]The perusal of data further revealed that plant height at 30 and 60 days after transplanting was also significantly affected by organic manures. The maximum plant height at 30 and 60 DAT was recorded with treatment O3-Poultry manure @ 5 t/ha (21.95 and 29.97 cm), closely followed by O2-Vermicompost @ 7.5 t/ha (20.22 and 28.67 cm). The minimum plant height was recorded with O0-Control (No application of organic manure) (16.30 and 26.12 cm). The perusal of data further revealed that plant height at 30 and 60 days after transplanting was also significantly affected by biofertilizers. The maximum plant height at 30 and 60 DAT was recorded with treatment B3-PSB + VAM (19.93 and 28.57 cm), it was found at par with B2-VAM (19.52 and 28.27 cm) and B1-PSB (19.18 and 27.95 cm). The minimum plant height was recorded with B0-Control (No application of biofertilizer) (18.31 and 27.51 cm), respectively. The perusal of data further revealed that stalk length at 60 days after transplanting was also significantly affected by organic manures. The maximum stalk length was recorded with treatment O3-Poultry manure @ 5 t/ha (7.66 cm), closely followed by O2-Vermicompost @ 7.5 t/ha (7.14 cm). The minimum stalk length was recorded with O0-Control (No application of organic manure) (6.06 cm). The perusal of data further revealed that stalk length at 60 days after transplanting was also significantly affected by biofertilizers. The maximum stalk length was recorded with treatment B3-PSB + VAM (7.10 cm), it was found at par B2-VAM and B1-PSB (6.96 and 6.79 cm). The minimum stalk length was recorded with B0-Control (No application of biofertilizer) (6.66 cm), respectively. The perusal of data further revealed that number of non-wrappers leaves per plant at 60 days after transplanting was also significantly affected by organic manures. The maximum number of non-wrappers leaves per plant was recorded with treatment O3-Poultry manure @ 5 t/ha (15.96), closely followed by O2-Vermicompost @ 7.5 t/ha (15.13). The minimum number of non-wrappers leaves per plant was recorded with O0-Control (No application of organic manure) (6.06). The perusal of data further revealed that number of non-wrappers leaves per plant at 60 days after transplanting was also significantly affected by biofertilizers. The maximum number of non-wrappers leaves per plant was recorded with treatment B3-PSB + VAM (15.03), it was found at par B2-VAM and B1-PSB (14.80 and 14.58). The minimum number of non-wrappers leaves per plant was recorded with B0-Control (No application of biofertilizer) (14.12), respectively. Similar results also reported by Meena et al. (2017), Barman et al. (2017), Neupane et al. (2020), Dlamini et al. (2020), Ujjwal et al. (2022), Prathyusha et al. (2023), Ghimirey et al. (2024) and Aryal et al. (2024).
3.2 Yield parameters
[bookmark: _Hlk169133718]The perusal of data further revealed that head diameter was also significantly affected by organic manures. The maximum head diameter was recorded with treatment O3-Poultry manure @ 5 t/ha (18.62 cm), closely followed by O2-Vermicompost @ 7.5 t/ha (17.16 cm). The minimum head diameter was recorded with O0-Control (No application of organic manure) (14.70 cm). The perusal of data further revealed that head diameter was also significantly affected by biofertilizers. The maximum head diameter was recorded with treatment B3-PSB + VAM (17.17 cm), it was found at par B2-VAM and B1-PSB (16.90 and 16.57 cm). The minimum head diameter was recorded with B0-Control (No application of biofertilizer) (15.98 cm), respectively. The perusal of data further revealed that head size was also significantly affected by organic manures. The maximum head size was recorded with treatment O3-Poultry manure @ 5 t/ha (17.19 cm), closely followed by O2-Vermicompost @ 7.5 t/ha (15.80 cm). The minimum head size was recorded with O0-Control (No application of organic manure) (13.29 cm). The perusal of data further revealed that head size was also significantly affected by biofertilizers. The maximum head size was recorded with treatment B3-PSB + VAM (15.74 cm), it was found at par B2-VAM and B1-PSB (15.49 and 15.15 cm). The minimum head size was recorded with B0-Control (No application of biofertilizer) (14.62 cm), respectively. The perusal of data further revealed that net head weight was also significantly affected by organic manures. The maximum net head weight was recorded with treatment O3-Poultry manure @ 5 t/ha (853.17 g), closely followed by O2-Vermicompost @ 7.5 t/ha (786.25 g). The minimum net head weight was recorded with O0-Control (No application of organic manure) (651.25 g). The perusal of data further revealed that net head weight was also significantly affected by biofertilizers. The maximum net head weight was recorded with treatment B3-PSB + VAM (776.25 g), it was found at par B2-VAM and B1-PSB (759.50 and 745.42 g). The minimum net head weight was recorded with B0-Control (No application of biofertilizer) (725 g), respectively. The perusal of data further revealed that head yield was also significantly affected by organic manures. The maximum head yield was recorded with treatment O3-Poultry manure @ 5 t/ha (301.35 q/ha), closely followed by O2-Vermicompost @ 7.5 t/ha (274.50 q/ha). The minimum head yield was recorded with O0-Control (No application of organic manure) (220.50 q/ha). The perusal of data further revealed that head yield was also significantly affected by biofertilizers. The maximum head yield was recorded with treatment B3-PSB + VAM (270.70 q/ha), it was found at par B2-VAM (263.55 q/ha). The minimum head yield was recorded with B0-Control (No application of biofertilizer) (250 q/ha), respectively. Similar findings also supported by Atal et al. (2019), Palia et al. (2021), Katti et al. (2022), Thakur et al. (2023), Naznin et al. (2024), Mukhi et al. (2024), Chaudhary et al. (2024) and Hasan et al. (2024).

Conclusion
On the basis of one year experimentation, it was concluded that treatment combination O3-Poultry manure @ 5 t/ha + B3-PSB + VAM was found superior in growth and yield as compare to other treatments. So, it was concluded that the treatment O3B3 (Poultry manure @ 5 t/ha + PSB + VAM) are better among all the treatments combination for higher productivity.








Table 1 Effect of organic manures and biofertilizers on growth parameters of cabbage
	Treatments
	Plant height (cm)
	Stalk length (cm) at 60 DAT
	Number of non-wrappers leaves per plant at 60 DAT

	
	30 DAT
	60 DAT
	
	

	Factor-I (Organic manures)
	
	
	

	O0-Control (No application of organic manure)
	16.30
	26.12
	6.06
	13.12

	O1-FYM @ 12 t/ha
	18.46
	27.54
	6.64
	14.32

	O2-Vermicompost @ 7.5 t/ha
	20.22
	28.67
	7.14
	15.13

	O3-Poultry manure @ 5 t/ha
	21.95
	29.97
	7.66
	15.96

	S. Em. ±
	0.38
	0.26
	0.11
	0.19

	CD%
	1.10
	0.74
	0.33
	0.56

	Factor-II (Biofertilizer)
	
	

	B0-Control (No application of biofertilizer)
	18.31
	27.51
	6.66
	14.12

	B1-PSB 
	19.18
	27.95
	6.79
	14.58

	B2-VAM
	19.52
	28.27
	6.96
	14.80

	B3-PSB + VAM
	19.93
	28.57
	7.10
	15.03

	S. Em. ±
	0.38
	0.26
	0.11
	0.19

	CD%
	1.10
	0.74
	0.33
	0.56





Table 2 Effect of organic manures and biofertilizers on yield parameters of cabbage
	Treatments
	Head diameter (cm)
	Head size (cm)
	Net head weight (g)
	Head yield (q/ha)

	Factor-I (Organic manures)

	O0-Control (No application of organic manure)
	14.70
	13.29
	651.25
	220.50

	O1-FYM @ 12 t/ha
	16.15
	14.72
	716.00
	246.40

	O2-Vermicompost @ 7.5 t/ha
	17.16
	15.80
	786.25
	274.50

	O3-Poultry manure @ 5 t/ha
	18.62
	17.19
	853.17
	301.35

	S. Em. ±
	0.25
	0.22
	11.11
	3.98

	CD%
	0.73
	0.65
	32.08
	11.50

	Factor-II (Biofertilizer)

	B0-Control (No application of biofertilizer)
	15.98
	14.62
	725.00
	250.00

	B1-PSB 
	16.57
	15.15
	745.42
	258.50

	B2-VAM
	16.90
	15.49
	759.50
	263.55

	B3-PSB + VAM
	17.17
	15.74
	776.75
	270.70

	S. Em. ±
	0.25
	0.22
	11.11
	3.98

	CD%
	0.73
	0.65
	32.08
	11.50
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