


Physiological evaluation of small onion for increasing yield through growth regulators and nutrient mixture





Abstract :                  
[bookmark: _Hlk183812448][bookmark: _Hlk183812488][bookmark: _Hlk183806526][bookmark: _Hlk183812227]The production and demand for onion are relatively high. India has occupied the second position with 5.5 lakh hectares of area under onion cultivation with 77 lakh tonnes of production next to China in the world. Tamil Nadu is the major small onion producer for nearly 70 percent of total area in India. This work aimed to studying the effect of plant growth regulators and nutrient mixtures on growth, physiology and biochemical changes and yield of small onion. A field experiment has been taken at Horticultural College and Research Institute for women, Trichy during Oct 2023 to study the influence of plant growth regulators and nutrient mixture on maximizing the growth and yield of onion. The treatment includes control, foliar spray of Brassinolide 1.0ppm, Salicylic acid 100ppm, GA3 100ppm, NAA 100 ppm and combination of K2SO4 (1 %)  + CuSO4 (0.5 %) + ZnSO4 (0.5 %) by using RBD with four replication. Two foliar sprays of growth regulators and nutrient mixture has been given on 25 and 45 DAP. The growth characters Viz., Plant height (31.93 cm) and No. of leaves (20) were highest in Brassinolide 1ppm treated plants at 60 Days After Planting. The root length was significantly varied among the treatments. Among the treatments Salicylic acid 100 ppm recorded the maximum root length of (10.06 cm). The quality attributes of the bulbs includes total Soluble solids (12.18%), Pyruvic acid content (2.57 µmolg-1) were  increased by found with the foliar spray of Brassinolide 1ppm. Among the treatments highest bulb yield was recorded by Brassinolide 1ppm. The yield increase was 12 % compared to control followed by Salicylic acid 100ppm recorded the highest  yield. 	Comment by Subhasmita Sahu: Not needed	Comment by Subhasmita Sahu: Mentioning the study name will be more approachable. A better language option can be taken
	Comment by Subhasmita Sahu: Key words are missing. Give atleast 3-5 keywords.
 Introduction: 
Plant growth regulators are considered as a new generation of agrochemicals. When added in small amounts,they modify the growth of the plants usually by stimulation or modificationying of one part of natural growth regulatory system, thereby increasing the crop yield (Desh and Kumar, 2016). PGR are the growth regulating substances produced naturally by plants that participate in control regulation / shaping of plant growth (Santner and Estelle, 2009). PGRs are key factors in vegetative growth, flowering, fruit setting and seed production in plants including onion crop. The production and demand for onion are relatively high. India has occupied the second position with 5.5 lakh hectares of area under onion cultivation with 77 lakh tonnes of production next to China in the world. This work aimed to studying the effect of plant growth regulators and nutrient mixtures on growth, physiology and biochemical changes and yield of small onion.	Comment by Subhasmita Sahu: Give 3-4 suitabable recent citation how pgr helps plant growth in onion along with other vegetable for commercially agricultutal importance character.	Comment by Subhasmita Sahu: Mention the source	Comment by Subhasmita Sahu: Mention the research gap
	Comment by Subhasmita Sahu: Mention the experiment name will be more approachable
Materials and Methods:
The field trial has been taken at Vazhiyur, Perambalur District for the period 2022-2023. Foliar sprays of growth regulators and nutrient mixture has been given on 30th and 45th DAP. The treatment includes T1: Control, T2: foliar spray of Brassinolide (1.0 ppm), T3: Salicylic acid    - 100 ppm, T4: Gibberellic acid – 100 ppm, T5: NAA – 100 ppm, T6 : K2SO4 (1 %)  + CuSO4 (0.5 %) + ZnSO4 (0.5 %) by using RBD with four replication. Confirmation trial was conducted at Horticultural College and Research Institute for Women, Trichy during 2023 -2024.  The aggregatum onion,  Perambalur local variety was used and bulb as planting materialusing Randomized Block Design with four replication.  	Comment by Subhasmita Sahu: Mention the growing season, at least date of planting.	Comment by Subhasmita Sahu: Method of application of treatment	Comment by Subhasmita Sahu: Mention the statidstical method used.	Comment by Subhasmita Sahu: Mention the characters taken, and give 1-2 citations.
Result and Discussion :	Comment by Subhasmita Sahu: One or two figures of experimental site will be better.
Plant height was measured from the ground level to the tip of the growing point. Among the treatments T2 (Brassinolide - 1.0 ppm)   recorded highest plant height of 34.50 cm at 40 DAP. Among the treatments nutrient mixture recorded plant height of 34.37 cm which is on par with BR (1ppm) compared with control. Foliar spray of Salicylic acid 100 ppm recorded higher root length of  (4.3 cm) and highest  SPAD value was recorded by treatment T2 (Brassinolide - 1.0 ppm)   47.7 which was followed by T3 (salicylic acid 100 ppm)  recorded SPAD value of 44.0 compared to control. (Table 1). Similar results have been reported that foliar spray of PGR increased plant height, leaves per plant by Tiwari et al. (2003); Dwivedi et al. (2019). These results are also in close conformity with those of Susheela et al. (2005); Islam et al.  (2007); Bose et al. (2009); Shashi Kumar and Shashidhar, (2016). 	Comment by Subhasmita Sahu: Mention full name	Comment by Subhasmita Sahu: Mention in which crop or variety.




Table 1: Effect of plant growth regulators and nutrient mixture on growth of onion on 40 Days after planting
	[bookmark: _Hlk185178262]Treatment
	Plant height
(cm)
	Root length(cm)
	SPAD
value

	T1- Control
	25.50
	2.5
	22.5

	T2 – Brassinolide  - 1.0 ppm
	34.37
	3.4
	47.7

	T3 – Salicylic acid    - 100 ppm
	31.20
	4.3
	44.0

	T4 – Gibberellic acid - 100ppm
	29.80
	3.5
	34.1

	T5 – NAA -  100 ppm
	32.00
	2.9
	23.5

	T6 -K2So4 (1 %)  + CuSo4 (0.5 %) + ZnSO4 (0.5 %)
	34.50
	3.5
	33.6

	Mean
	31.22
	3.4
	34.2

	SE(d)
	1.88
	0.3
	5.49

	CD (0.05)
	4.01
	0.6
	11.70


Table 2: Effect of plant growth regulators and nutrient mixture on growth and physiological parameters of onion on 60 Days after planting

	[bookmark: _Hlk185178865]Treatment
	Stem height
(cm)
	Soluble protein mg/g 
	Total chlorophyll mg/g
	SPAD
value

	T1- Control
	36.0
	23
	1.023
	42.9

	T2 – Brassinolide   - 1.0 ppm
	42.5
	42
	1.713
	61.7

	T3 – Salicylic acid    - 100 ppm
	45.0 
	36
	1.649
	40.6

	T4 – Gibberellic acid - 100ppm
	38.0
	11
	1.031
	41.0

	T5 – NAA -  100 ppm
	36.0
	26
	1.045
	29.0

	T6 -K2So4 (1 %)  + CuSo4 (0.5 %) + ZnSO4 (0.5 %)
	38.0
	30
	1.195
	55.3

	Mean
	39.3
	28
	1.28
	45.1

	SE(d)
	1.99
	6
	0.25
	6.07

	CD (0.05)
	4.24	Comment by Subhasmita Sahu: Mention difference between stem height and plant height.
	13
	0.54
	12.96



The Physiological parameters like soluble protein and total chlorophyll content were estimated at 60 Days after Planting. Among the treatments BR   - 1.0 ppm (T2) spray recorded more soluble protein (42 ) and total chlorophyll content (1.713) compared to control.(Table 2)	Comment by Subhasmita Sahu: Mention unit.
Table 3: Effect of plant growth regulators and nutrient mixture on yield and yield parameters of onion
	Treatment
	TDMP	Comment by Subhasmita Sahu: Mention the full form
Kg/ha
	Bulb fresh weight(g/plant)
	Bulb yield tonnes ha-1
	Bulb yield  
tonnes ha-1
(Pooled )

	T1- Control
	      49.3
	   18.00
	8.44
	9.42

	T2 – Brassinolide   - 1.0 ppm
	61.2
	29.00
	9.58
	10.72

	T3 – Salicylic acid    - 100 ppm
	63.7
	27.50
	9.13

	10.43

	T4 – Gibberellic acid - 100ppm
	54.0
	22.50
	8.70
	9.98

	T5 – NAA -  100 ppm
	55.3
	20.00
	8.13

	9.89

	T6 -K2So4 (1 %)  + CuSo4 (0.5 %) + ZnSO4 (0.5 %)
	59.0
	24.50
	8.98
	10.19

	Mean
	57.08
	23.58
	8.82
	10.04

	SE(d)
	2.86
	2.23
	0.38
	0.37

	CD (0.05)
	6.09
	4.75
	0.81
	0.79



Significant increase in yield and yield parameters was observed in plants due to application of growth regulators. Among the treatments T2 – Brassinolide   - 1.0 ppm   spray recorded with highest bulb yield of 9.58 t/ ha compared with control (8.44) followed by treatment T3 recorded grain yield of 9.13 t/ ha. From the Pooled analysis of onion bulb yield  for the  two years , it was observed that foliar spray of BR  - 1.0 ppm  spray recorded higher bulb yield of 10.72 t/ ha compared to control (9.42 t/ ha). tThe yield increase was 12 %. Followed by foliar spray of salicylic acid 100 ppm (T3) recorded onion bulb yield of 10.43 t/ha.(Table 3). Among the ameliorants tested in field experiment, foliar application of Brassinolide 1.00 ppm was applied at 30th  and 40 DAP resulted in significant improvement in yield and quality components viz., bulb fresh weight, bulb diameter, bulb yield per hectare, TDMP and TSS followed by Salicylic acid 100 ppm compared to control. This results are in agreement with (Singh et al., 1995; Hye et al., 2002;  Devi et al., 2018).	Comment by Subhasmita Sahu: How you find the yield increase , increase from control or avg. yield of the variety.	Comment by Subhasmita Sahu: How explain in some more words with detailing.
Conclusion :	Comment by Subhasmita Sahu: Keep it to one paragraph.
The present study was carried out to study the effect of plant growth regulators and nutrient mixture on onion for increasing yield. The experiment was conducted at farmers field in perambalur and Horticultural College and Research Institute for Women.	Comment by Subhasmita Sahu: Unnecessarily mentioned. Focus only about the conclusion.
Plant growth regulators and nutrient mixtures were given as foliar spray on 30 th and 45th Days after planting. Various biometric observation was taken after every spray to assess the growth, physiology and biochemical changes in small onion and demining the best Plant growth Regulators and nutrient mixtures to be sprayed to enhance growth and yield on onion.
Among the treatments highest bulb yield was recorded by foliar spray of Brassinolide 1ppm at 30 and 45th days after planting. The yield increase was 12 % compared to control followed by Salicylic acid 100ppm recorded the highest yield.	Comment by Subhasmita Sahu: Mention about vegetative and other growths along with yield. How it could be beneficial to farmer section and write future prospective regarding research.
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