Effect of Plant Growth Regulators and Organic Manures on Quality Growth, Yield and Quality of Onion (Allium cepa L.)



Abstract
[bookmark: _GoBack]A field experiment was conducted at Research Farm, Mewar University Gangrar, Chittorgarh (Rajasthan) during Rabi 2024 to check of effect of plant growth regulators and organic manures on growth, yield and quality of onion, variety “Agrifound Light Red‟ was used in this study. The result revealed that the growth parameters like plant height (47.61 and 48.72 cm at harvest), number of leaves per plant (7.08 and 7.16), minimum days taken to 50% flowering (96.13 and 95.17 days) and yield parameters like maximum polar diameter of bulb (5.64 and 5.84 cm), equatorial diameter of bulb (6.87 and 7.08 cm), neck thickness (1.57 and 1.62 cm), bulb weight (62.55 and 61.07 g) and yield (25.04 and 26.54 t/ha) and quality parameters like TSS (14.26 and 14.34 0Brix) and Sulphur content in bulb (0.63 and 0.65%) was recorded with P4O4 (Poultry manure @ 2.5 t/ha, + GA3 @ 100 ppm). So, it was concluded that treatment combination O4-Poultry manure @ 2.5 t/ha, + P2-GA3 @ 100 ppm was found superior in growth, yield and quality, as compare to other treatments. So, it was concluded that the treatment combination P4O4 (Poultry manure @ 2.5 t/ha, + GA3 @ 100 ppm) are better among all the treatments combination for higher productivity of onion.
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1. Introduction
Onion (Allium cepa L.) is an important bulb crop which belongs to the family Alliaceae with somatic chromosome number of 2n =16. Among the alliums, onion is the most widely grown vegetable and most popular due to its use in daily household consumption. The pungency in onion is due to sulphur- bearing compound which is present in very small quantity (about 0.005%) in the form of volatile oil allyl propyl disulphides (C6H12S2). The colour of the outer skin of onion bulbs is due to quercetin. It is consumed as a vegetable and condiment. The green leaves, immature and mature bulbs are eaten raw or used in vegetable preparations. It is an indispensable item in every kitchen and used to enhance flavour of different recipes. Onions are grown in three seasons, rabi, kharif and late kharif. For maintaining steady supply in the market, kharif crop of onion plays a major role but rabi season onion is main crop of onion (Kumar et al. 2017). The growth and yield of onion are mainly influenced with the supply of adequate nutrition and growth substances. Plant growth promoters are known to regulate and modify various physiological processes within the plant. The production and distribution of food materials called photosynthates are related to various physiological and biological processes, which are influenced by the plant growth promoters. Plant nutrition is one of the most important factors in crop production (Ballabh and Rana, 2012). Plant growth regulators are organic compounds other than nutrients which in small amount inhibit or otherwise modify any physiological response in plant (Purohit, 2007). Plant bio regulators called as magic chemicals are new generation agrochemicals, when added in small quantity, modify the natural growth regulatory systems right from seed germination to senescence in several vegetable crops and also regulate and modify various physiological processes within the plant and they help to increase the yield (Weaver, 1972). Gibberellins are one of the main regulators of plant growth and development which repress the growth and promoting cell division and elongation (Olszewski et al. 2002). It is well known that GA3 promotes plant growth and its secondary metabolite production (Jones et al. 2009). 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). Farm yard manure seems to act directly for increasing the crop yields either by acceleration of respiratory process with increasing cell permeability and hormonal growth action or by combination of all these processes. Poultry manures supply nitrogen, phosphorus, potassium and micronutrients like Fe, S, Mo and Zn etc. in the available form to the plants through biological decomposition. It improves physico-chemical properties and health of soil. (Gaur 1991).  Vermicompost is a good substitute to commercial fertilizers and has more N, P and K content than the normal heap manure. It is by now well known that use of synthetic fertilizers causes a great impact on the environment and the cost of these fertilizers has been increasing over the years (Singh et al. 2022).

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 spray), GA3 @ 100 ppm, NAA @ 100 ppm, CCC @ 100 ppm and leve;-II viz: Control (No application), FYM @ 12 t/ha, Vermicompost @ 4.0 t/ha, Poultry manure @ 2.5 t/ha. Foliar spray of GA3, NAA and CCC at 45, 60 and 90 days after transplanting (DAT) and Organic manures and recommended dose of fertilizer (125:40:125 NPK kg/ha) are applied same in all treatment. 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 plant growth regulator, the data were showed significant effect on plant height at 20, 40 and 60 days after transplanting. The maximum plant height (17.32, 29.11 and 47.61 cm) was observed with treatments P2-GA3 @ 100 ppm. The minimum plant height was recorded with P1-Control (No spray) (14.28, 25.66 and 43.58 cm), respectively. In case of organic manures, the data were showed significant effect on plant height at 20, 40 and 60 days after transplanting. The maximum plant height (18.42, 30.22 and 48.72 cm) was observed with treatment O4-Poultry manure @ 2.5 t/ha. The minimum plant height was recorded with P1-Control (No application) (13.13, 24.50 and 42.24 cm), respectively. Same findings’ also reported by Kumar et al. (2017), Dwivedi et al. (2019), Sravani et al. (2020) and Kaur et al. (2024).
In case of plant growth regulator, the data were showed significant effect on number of leaves per plant. The maximum number of leaves per plant (7.08) was observed with treatments P2-GA3 @ 100 ppm. The minimum number of leaves per plant was recorded with P1-Control (No spray) (6.32), respectively. In case of organic manures, the data were showed significant effect on number of leaves per plant. The maximum number of leaves per plant (7.16) was observed with treatment O4-Poultry manure @ 2.5 t/ha. The minimum number of leaves per plant was recorded with P1-Control (No application) (5.91), respectively. In case of plant growth regulator, the data were showed significant effect on days taken to 50% flowering. The minimum days taken to 50% flowering (96.13 days) was observed with treatments P2-GA3 @ 100 ppm, closely followed by P3-NAA @ 100 ppm (96.28 days). The maximum days taken to 50% flowering was recorded with P1-Control (No spray) (100.13 days), respectively. In case of organic manures, the data were showed significant effect on days taken to 50% flowering. The minimum days taken to 50% flowering (95.17 days) was observed with treatment O4-Poultry manure @ 2.5 t/ha, closely followed by O3-Vermicompost @ 4.0 t/ha (95.78 days). The maximum days taken to 50% flowering was recorded with P1-Control (No application) (101.41 days), respectively. Similar result also confirmed by Anand et al. (2017), Patel et al. (2021), Preethi et al. (2022), Kumar et al. (2023) and Patel et al. (2024)
3.2 [bookmark: _Hlk169133718]Yield attributes
In case of plant growth regulator, the data were showed significant effect on polar diameter. The maximum polar diameter (5.64 cm) was observed with treatments P2-GA3 @ 100 ppm, closely followed by P3-NAA @ 100 ppm (5.55 cm). The minimum polar diameter was recorded with P1-Control (No spray) (5.00 cm), respectively. In case of organic manures, the data were showed significant effect on polar diameter. The maximum polar diameter (5.84 cm) was observed with treatment O4-Poultry manure @ 2.5 t/ha, it was found at par with O3-Vermicompost @ 4.0 t/ha (5.63 cm). The minimum polar diameter was recorded with P1-Control (No application) (4.79 cm), respectively. In case of plant growth regulator, the data were showed significant effect on equatorial diameter. The maximum equatorial diameter (6.87 cm) was observed with treatments P2-GA3 @ 100 ppm, closely followed by P3-NAA @ 100 ppm (6.73 cm). The minimum equatorial diameter was recorded with P1-Control (No spray) (6.12 cm), respectively. In case of organic manures, the data were showed significant effect on equatorial diameter. The maximum equatorial diameter (7.08 cm) was observed with treatment O4-Poultry manure @ 2.5 t/ha, closely followed by O3-Vermicompost @ 4.0 t/ha (7.80 cm). The minimum equatorial diameter was recorded with P1-Control (No application) (5.92 cm), respectively. In case of plant growth regulator, the data were showed significant effect on neck thickness. The maximum neck thickness (1.57 cm) was observed with treatments P2-GA3 @ 100 ppm, it was found at par with P3-NAA @ 100 ppm and P4-CCC @ 100 ppm (1.53 and 1.51 cm). The minimum neck thickness was recorded with P1-Control (No spray) (1.36 cm), respectively. In case of organic manures, the data were showed significant effect on neck thickness. The maximum neck thickness (1.62 cm) was observed with treatment O4-Poultry manure @ 2.5 t/ha, it was found at par with O3-Vermicompost @ 4.0 t/ha (1.56 cm). The minimum neck thickness was recorded with P1-Control (No application) (1.29 cm), respectively. Similar concluded by Yadagiri et al. (2017), Devi (2017), Thakur et al. (2018), Singh et al. (2018), Dwivedi et al. (2019) and Kale et al. (2024).
In case of plant growth regulator, the data were showed significant effect on average weight of bulb. The maximum average weight of bulb (62.55 g) was observed with treatments P2-GA3 @ 100 ppm, it was found at par with P3-NAA @ 100 ppm and P4-CCC @ 100 ppm (61.72 g and 60.93 g). The minimum average weight of bulb was recorded with P1-Control (No spray) (57.07 g), respectively. In case of organic manures, the data were showed significant effect on average weight of bulb. The maximum average weight of bulb (61.07 g) was observed with treatment O4-Poultry manure @ 2.5 t/ha, it was found at par with O3-Vermicompost @ 4.0 t/ha (62.36 g). The minimum average weight of bulb was recorded with P1-Control (No application) (54.85 g), respectively. In case of plant growth regulator, the data were showed significant effect on bulb yield. The maximum bulb yield (25.90 t/ha) was observed with treatments P2-GA3 @ 100 ppm, it was found at par with P3-NAA @ 100 ppm and P4-CCC @ 100 ppm (25.64 and 25.40 t/ha). The minimum bulb yield was recorded with P1-Control (No spray) (23.36 t/ha), respectively. In case of organic manures, the data were showed significant effect on bulb yield. The maximum bulb yield (26.54 t/ha) was observed with treatment O4-Poultry manure @ 2.5 t/ha, it was found at par with O3-Vermicompost @ 4.0 t/ha (62.36 g). The minimum bulb yield was recorded with P1-Control (No application) (22.72 t/ha), respectively. Similar result also covered by Mohanty et al. (2020), Raval et al. (2024), Patil et al. (2024) and Tofiq et al. (2024).
3.3 Quality parameters 
In case of plant growth regulator, the data were showed significant effect on TSS. The maximum TSS (14.26 0Brix) was observed with treatments P2-GA3 @ 100 ppm, it was found at par with P3-NAA @ 100 ppm and P4-CCC @ 100 ppm (14.21 and 14.15 0Brix). The minimum TSS was recorded with P1-Control (No spray) (13.93 0Brix), respectively. In case of organic manures, the data were showed significant effect on TSS. The maximum TSS (14.34 0Brix) was observed with treatment O4-Poultry manure @ 2.5 t/ha, it was found at par with O3-Vermicompost @ 4.0 t/ha and O2-FYM @ 12 t/ha (14.26 and 14.18 0Brix). The minimum TSS was recorded with P1-Control (No application) (13.77 0Brix), respectively. In case of plant growth regulator, the data were showed significant effect on sulphur content in bulb. The maximum sulphur content in bulb (0.63%) was observed with treatments P2-GA3 @ 100 ppm, it was found at par with P3-NAA @ 100 ppm and P4-CCC @ 100 ppm (0.62 and 0.61%). The minimum sulphur content in bulb was recorded with P1-Control (No spray) (0.57%), respectively. In case of organic manures, the data were showed significant effect on sulphur content in bulb. The maximum sulphur content in bulb (0.65%) was observed with treatment O4-Poultry manure @ 2.5 t/ha, it was found at par with O3-Vermicompost @ 4.0 t/ha and O2-FYM @ 12 t/ha (0.63 and 0.60%). The minimum sulphur content in bulb was recorded with P1-Control (No application) (0.55%), respectively. Similar result also covered by Mohanty et al. (2020), Raval et al. (2024), Preethi et al. (2022) and Kumar et al. (2023).
Conclusion
On the basis of one year experimentation, it was concluded that treatment combination O4-Poultry manure @ 2.5 t/ha, + P2-GA3 @ 100 ppm was found superior in growth, yield and quality as compare to other treatments. So, it was concluded that the treatment combination P4O4 (Poultry manure @ 2.5 t/ha, + GA3 @ 100 ppm) are better among all the treatments combination for higher productivity of onion.








Table 1 Effect of plant growth regulators and organic manures on growth parameters of onion
	Treatments
	Plant height (cm) 
	Number of leaves per plant
	Days taken to 50% maturity
	Days taken to 50% maturity

	
	20 DAT
	40 DAT
	60 DAT
	
	
	

	Factor-I (Plant Growth Regulators)

	P1-Control (No spray)
	14.28
	25.66
	43.58
	6.32
	100.13
	100.13

	P2-GA3 @ 100 ppm
	17.32
	29.11
	47.61
	7.08
	96.13
	96.13

	P3-NAA @ 100 ppm
	16.90
	28.70
	47.15
	6.82
	96.28
	96.28

	P4-CCC @ 100 ppm
	16.53
	28.33
	46.70
	6.92
	96.76
	96.76

	S. Em. ±
	0.11
	0.30
	0.30
	0.07
	1.30
	1.30

	CD%
	0.31
	0.85
	0.88
	0.19
	3.77
	3.77

	Factor-II (Organic Manures)

	O1-Control (No application)
	13.13
	24.50
	42.24
	5.91
	101.41
	101.41

	O2-FYM @ 12 t/ha
	16.23
	28.03
	46.53
	6.92
	96.94
	96.94

	O3-Vermicompost @ 4.0 t/ha
	17.24
	29.04
	47.54
	7.04
	95.78
	95.78

	O4-Poultry manure @ 2.5 t/ha
	18.42
	30.22
	48.72
	7.16
	95.17
	95.17

	S. Em. ±
	0.11
	0.30
	0.30
	0.07
	1.30
	1.30

	CD%
	0.31
	0.85
	0.88
	0.19
	3.77
	3.77





Table 2 Effect of plant growth regulators and organic manures on yield parameters of onion
	Treatments
	Polar diameter of bulb (cm)
	Equatorial diameter of bulb (cm)
	Neck thickness (cm)
	Average bulb weight (g)
	Bulb yield (t/ha)

	Factor-I (Plant Growth Regulators)

	P1-Control (No spray)
	5.00
	6.12
	1.36
	57.07
	23.36

	P2-GA3 @ 100 ppm
	5.64
	6.87
	1.57
	62.55
	25.90

	P3-NAA @ 100 ppm
	5.55
	6.73
	1.53
	61.72
	25.64

	P4-CCC @ 100 ppm
	5.46
	6.63
	1.51
	60.93
	25.40

	S. Em. ±
	0.03
	0.03
	0.03
	0.91
	0.36

	CD%
	0.08
	0.09
	0.08
	2.61
	1.05

	Factor-II (Organic Manures)

	O1-Control (No application)
	4.79
	5.92
	1.29
	54.85
	22.72

	O2-FYM @ 12 t/ha
	5.38
	6.55
	1.50
	60.99
	25.13

	O3-Vermicompost @ 4.0 t/ha
	5.63
	6.80
	1.56
	62.36
	25.90

	O4-Poultry manure @ 2.5 t/ha
	5.84
	7.08
	1.62
	64.07
	26.54

	S. Em. ±
	0.03
	0.03
	0.03
	0.91
	0.36

	CD%
	0.08
	0.09
	0.08
	2.61
	1.05






Table 3 Effect of plant growth regulators and organic manures on TSS and Sulphur content in bulb of onion
	Treatments
	TSS (0Brix) 
	Sulphur content in bulb (%)

	Factor-I (Plant Growth Regulators)

	P1-Control (No spray)
	13.93
	0.57

	P2-GA3 @ 100 ppm
	14.26
	0.63

	P3-NAA @ 100 ppm
	14.21
	0.62

	P4-CCC @ 100 ppm
	14.15
	0.61

	S. Em. ±
	0.08
	0.01

	CD%
	0.24
	0.03

	Factor-II (Organic Manures)

	O1-Control (No application)
	13.77
	0.55

	O2-FYM @ 12 t/ha
	14.18
	0.60

	O3-Vermicompost @ 4.0 t/ha
	14.26
	0.63

	O4-Poultry manure @ 2.5 t/ha
	14.34
	0.65

	S. Em. ±
	0.08
	0.01

	CD%
	0.24
	0.03
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