


Studies on bio-efficacy of plant growth regulators and bio-stimulant on growth, yield and biochemical attributes of mango cv. Kesar under deficit irrigation regimes


ABSTRACT
[bookmark: _Hlk218456816]The present investigation entitled Effect of plant growth regulators and biostimulant on growth, yield and quality attributes of mango cv. Kesar under deficit irrigation regimes was conducted in two consecutive years (2023- 2024 and 2024-2025). Experimental site falls under the agro-ecological region of Deccan Plateau (AER-6) and agro-climatic zone AZ-95 which is the scarcity zone of Maharashtra. It is characterized by a hot and semi-arid climate with long-term average annual rainfall of 576 mm. The trial was laid out in a split plot design with three replications. Fourteen treatment combinations were evaluated, comprising two irrigation regimes (I1- 100% ETc and I2-75% ETc) in which 100% ETc (full irrigation at 100% ETc applied on both sides of the tree) and 75% ETc (fixed irrigation at 75% ETc applied on both sides) as main plot factor and including individual and combined applications of two plant growth regulators i.e., Salicylic acid (200 ppm) and CPPU (2.5 ppm) along with one biostimulant, Seaweed extract (4 ml/lit) and a control, as sub-plot factor. Sub plot treatment combinations were B1- Salicylic acid (200 ppm), B2- CPPU (2.5 ppm), B3- Seaweed extract (4 ml/lit), B4- Salicylic acid (200 ppm) + CPPU (2.5 ppm), B5- Salicylic acid (200 ppm) + Seaweed extract (4ml/lit), B6- 100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm), B7- Control. The foliar applications of the plant growth regulators and biostimulant were carried out at three phenological stages viz., flowering (December–January), fruit development (February–March), and maturity (April–May).
 The result indicated that, among different irrigation levels, 100% ETc significantly enhanced vegetative growth and yield, while 75% ETc improved fruit quality parameters. In case of growth parameters, T3- 100% ETc + Seaweed extract (4 ml/l) recorded the maximum plant height (3.33 m) and T5- 100% ETc + Salicylic acid + Seaweed extract observed highest canopy spread (East–West: 3.64 m²) and leaf area (106.92 cm²) whereas T6- 100% ETc + Seaweed extract + CPPU found the maximum canopy spread (North–South: 3.58 m²) and canopy volume (179.49 m³). 
By considering the yield parameters treatment T4-100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm) recording the highest number of fruits per plant (145.38) and maximum fruit yield per plant (35.15 kg) and biochemical parameters the like TSS (19.38%) and ascorbic acid content (48.96 mg 100 g⁻¹ pulp) were recorded highest under T11- 75% ETc + Salicylic acid + CPPU and highest titrable acidity found in T₁₄- 75% ETc + Control. 
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INTRODUCTION
		Mango (Mangifera indica L.) belongs to the family Anacardiaceae and is believed to have originated in the Indo-Burma region (Mukheerjee, 1972). The genus Mangifera consists of 69 species are classified into two subgenus i.e., Mangifera and Limus and 11 uncertain position species (Kosterman and Bumpard, 1993). The optimum temperature for growth ranges between 24 to 30°C (Whiley et al., 1989).  It can be grown from mean sea level to an altitude up to 1400 meters. Mango grows well in areas receiving 25 to 250 cm of annual rainfall.  High humidity, rainfall and frost during flowering period is harmful (Krupashree et al., 2022). India is the world’s largest producer, accounting 22.837 Mt mango production from 2.401 milion ha area and National Average productivity is about 8.39 t/ha. States like Uttar Pradesh and Andhra Pradesh are leading in area and production. Productivity is highest in states like UP (17.13 MT/Ha), Punjab (16.8MT/Ha), Rajsthan (16.5 MT/Ha) (NHB, 2024-25).
		Mango is one of the major fruits of Asia and has been developed its own importance all over the world.  Besides taste and good quality, it is regarded as king of fruits and its fruit is a large drupe. It also known as most important national fruit of India. Being a useful and delicious fruit, it is a part of culture and religion since the time immemorial. It is also a good source of B-carotene, vitamin-A (4800 I.U) B-complex and C, nutritive minerals, digestive sugars and trace elements. The coloured fruits contain antioxidant properties which cure many ailments like diabetes, cancer, heart and neurological diseases in human beings.
		Presently, mango is mainly cultivated in Brazil, China, Egypt, India, Indonesia, Mexico, Pakistan, Philippines and Thailand. India is leading producer and exporter of mango in the world with bright future prospects. The major mango producing states are Andhra Pradesh, Uttar Pradesh, Karnataka, Bihar, Gujarat, Tamil Nadu, Odisha, West Bengal. It is recognized as pride fruit of India. Mango is one of the best fruit of all indigenous fruit due to its excellent flavour, delicious taste and high nutritive value. The skin is smooth, thick and commonly yellow or greenish when matured. Mango fruit develops rapidly after fruit set and is ready for harvesting with 13-20 weeks, depending upon the variety and climate. Mango quality is influenced by the stages of ripeness, among other factors. During ripening, physiological, biochemical and molecular changes occurs that directly affect its quality traits.

MATERIALS AND METHODS
[bookmark: _Hlk217323335][bookmark: _Hlk93164979]The experiment entitled “Studies on bio-efficacy of plant growth regulators and biostimulant on yield and biochemical attributes of mango cv. Kesar under two irrigation regimes” was conducted between 2023-25 at ICAR- National Institute of Abiotic Stress Management, Malegaon, Baramati of the state Maharashtra, India. The experimental site is located at a latitude of 18º 09’ 31’’ N and longitude of 74º 30’ 09’’ E, with an elevation of 570 meters above mean sea level.
[bookmark: _GoBack]List 1-Treatment detail
	Sr. No
	Treatment Combinations

	T1
	100% ETc + Salicylic acid (200 ppm)

	T2
	100% ETc + CPPU (2.5 ppm)

	T3
	100% ETc + Seaweed extract (4ml/litre)

	T4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)

	T5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)

	T6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)

	T7
	100% ETc + No spray (Control)

	T8
	75% ETc+ Salicylic acid (200 ppm)

	T9
	75% ETc+ CPPU (2.5 ppm)

	T10
	75% ETc+ Seaweed extract (4ml/litre)

	T11
	75% ETc+ Salicylic acid (200 ppm) + CPPU (2.5 ppm)

	T12
	75% ETc+ Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)

	T13
	75% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)

	T14
	75% ETc+ No spray (Control)




Growth parameters
Percent increase in plant height (%)
Plant height was measured from the stem base to the base of the topmost fully expanded leaf using a graduated pole for greater accuracy and was expressed in metres (m). Plant height was recorded at the beginning of the experiment (initial plant height) and again plant height recorded at the end of the experiment (final plant height). The percent increase in plant height was calculated by using following formula 
Percent increase in plant height =  × 100

Percent increase in canopy Spread (%)
The canopy area of each mango tree was measured in both the east–west and north–south directions using a measuring tape and expressed in square meters. Canopy spread was recorded at the beginning of the experiment (initial canopy spread) and again canopy spread recorded at the end of the experiment (final canopy spread). The percent increase in canopy spread was calculated by using following formula.
Percent increase in canopy spread =  × 100
Percent increase in canopy height (%)
Canopy height refers to the height of the leafy portion of the tree, excluding the trunk or bare stem at the base. It was measured using a graduated pole to evaluate the overall extent of the tree’s foliage and its response to irrigation treatments and expressed in meters. Canopy height was recorded at the beginning of the experiment (initial canopy height) and again canopy height recorded at the end of the experiment (final canopy height). The percent increase in canopy height was calculated by using following formula 
Percent increase in canopy height =  × 100
Percent increase in canopy Volume (%)
Canopy volume was estimated by measuring the canopy spread of the tree in two perpendicular directions, i.e., East–West (E–W) and North–South (N–S), along with the canopy height. The tree canopy volume was expressed in cubic meters (m3) and calculated by using Castle’s formula given below Kumar et al., 2008).
Canopy volume = (NS+EW)2 Canopy height (m)  CF
                                      2
Where,
NS = Plant spread in North to South direction (m) 
EW = Plant spread in East to West direction (m) 
CF = Correction factor for mango (0.5238)
Percent increase in canopy volume was estimated by recording canopy volume at the beginning of the experiment (initial canopy volume) and again canopy volume recorded at the end of the experiment (final canopy volume). The percent increase in canopy volume was calculated by using following formula 
Percent increase in canopy volume = × 100
.Leaf area (cm2)
Leaf area was determined by sampling leaves from each tree within the experimental treatments. The leaf area, excluding the petiole, was measured using a LI-COR Leaf Area Meter (LI-31000C; LI-COR Biosciences, Lincoln, USA). The data was measured and expressed in square centimetres to provide detailed information on leaf size and surface area, which is essential for evaluating the impact of irrigation on leaf growth.
Yield parameters
Number of Fruits per plant
As and when the fruits were matured, they were harvested and counted at each harvesting from each observational tree. The total of all the harvestings was done to get total number of fruits harvested per tree during the season.
Fruit Yield per plant (kg)
Matured fruits were harvested periodically and the, weight was recorded by summing up the total weight of fruits at different pickings obtained from each tree. fruit yield was determined by weighing the harvested fruits per tree using pan weighing balance. The yield was expressed in kg per tree.

Biochemical parameters
Total soluble solids (%)
TSS was measured by using a portable refractometer (Model: LW Merapal, Labwan). After extracting mango juice, a few drops of juice were put on the sample area and the TSS level in % (g of sucrose/100 g of sample) was recorded. To guarantee accuracy, the refractometer was calibrated using purified water in between readings.
Ascorbic acid Content (mg/100g of pulp)
The dinitrophenylhydrazine (DNPH) method, a trustworthy way to gauge the amount of ascorbic acid in fruits, was used to measure the vitamin C content (Manthey et al.,2009). After homogenizing the mango pulp, a DNPH reagent was added, which combines with vitamin C to create a colourful complex. After allowing the combination to fully react in a water bath, it was cooled and sulfuric acid was added to stabilize the complex. The absorbance of the resultant solution was recorded at a wavelength of 530 nm using a multi-mode plate reader (CLARIO star Plus, BMG LabTech). The absorbance was then compared to a standard curve to determine the vitamin C concentration, which was then reported in milligrams of ascorbic acid per 100 grams of fresh weight. To guarantee precision and consistency, several samples were examined.
Titrable acidity (%) 
5 grams of the fruit pulp was taken in a conical flask and final volume made to 100 ml with distilled water. This was then titrated with a 0.1 N NaOH solution using a few drops of a 0.1% phenolphthalein solution as an indicator. Change in colour from colourless to pink colour indicated the end point. To calculate titratable acidity of the sample following formula and expressed in percentage as below (Ranganna, 1986). 

                                                   Burette reading × 0.064 × 0.1 N 
Titrable acidity (% ) =       _______________________________      × 100 
                                                  Sample weight

Results and Discussion 
Growth parameters
[bookmark: _Hlk218957981]Percent increase in plant height (%) 
Among the different irrigation levels, significantly maximum pooled plant height 3.19 m with (6.20%) increase in plant height recorded under 100% ETc while minimum pooled plant height was recorded under 75% ETc i.e., 3.02 m with (4.84%) increase in plant height.

The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for percent increase in plant height. Seaweed extract (B₃) recorded the highest pooled plant height of 3.31 m with a 5.15% increase in plant height and the lowest pooled plant height was found under Salicylic acid + Seaweed extract (B₅) i.e., 2.97 m (5.67%) increase in plant height in pooled mean.
Among interaction between deficit irrigation, growth regulators and biostimulant on percent increase in plant height was found significant in pooled mean. 100% ETc + Seaweed extract (T₃) recorded the maximum pooled plant height of 3.33 m with 5.47% increase in plant height and the minimum pooled plant height was observed under 75% ETc + Seaweed extract + CPPU (T₁₃) i.e., 2.78 m with (5.52%) increase in plant height in pooled mean. The results are supported by the finding reported by Dubey et al. (2002), Mondal (2024), Jena (2025), Megha, P. (2025).

Canopy spread 
[bookmark: _Hlk218959610][bookmark: _Hlk218960320]Percent increase in canopy spread East - West (%) direction
[bookmark: _Hlk218960673][bookmark: _Hlk219195087]Among the different irrigation levels 100% ETc recorded a significantly higher pooled canopy spread i.e., 3.51 m² with 6.41% increase in canopy spread, whereas 75% ETc recorded the lower pooled canopy spread i.e., 3.11 m² with 5.11% increase in canopy spread.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for percent increase in canopy spread East - West direction. Seaweed extract (B₃) which recorded the maximum pooled canopy spread i.e., 3.56 m² with 5.21% increase in canopy spread and the minimum pooled canopy spread was observed under Control (B₇) i.e., 2.90 m² with 4.51% increase in canopy spread in pooled mean.
Among interaction between deficit irrigation, growth regulators and biostimulant on percent increase in canopy spread East – West direction was found significant in pooled mean. 100% ETc + Salicylic acid + Seaweed extract (T₅) recorded the maximum pooled canopy spread i.e., 3.64 m² with 6.89% increase in canopy spread and the minimum pooled canopy spread was observed under 75% ETc + Control (T₁₄) i.e., 2.79 m² with 3.32% increase in canopy spread in pooled mean.

Percent increase in canopy spread North - South (%) direction
Among the different irrigation levels 100% ETc recorded a significantly 100% ETc recorded a significantly higher pooled canopy spread i.e., 3.21 m² with (6.49%) increase in canopy spread and under 75% ETc observed minimum pooled canopy spread i.e., 3.09 m² with (4.03%) increase in canopy spread.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for percent increase in canopy spread North – South direction. Seaweed extract + CPPU (B₆) recorded the maximum pooled canopy spread i.e., 3.42 m² with (5.63%) increase in canopy spread and the minimum pooled canopy spread was observed in Salicylic acid + CPPU (B₄) i.e., 2.94 m² with (6.40%) increase in canopy spread in pooled mean.
Among interaction between deficit irrigation, growth regulators and biostimulant on percent increase in canopy spread North – South direction was found significant in pooled mean. 100% ETc + Seaweed extract + CPPU(T₆) found the maximum pooled canopy spread i.e., 3.58 m² with (6.14%) increase in canopy spread and the minimum pooled canopy spread was observed under 75% ETc + Salicylic acid + CPPU (T₁₁) i.e., 2.85 m² with (4.73%) increase in canopy spread in pooled mean.
Availability of sufficient quantity of moisture in fully irrigated plants might have helped in promoting the production of growth regulators such as auxins and cytokinins which in turn enhanced the action of cell division and cell elongation eventually increasing plant spread Dubey et al. (2002), Mondal (2024), Jena (2025)

Percent increase in canopy height (%)
Among the different irrigation levels 100% ETc recorded maximum pooled canopy height recorded i.e., 2.45 m with (5.46%) increase in canopy height and under 75% ETc recorded minimum pooled canopy height i.e., 2.13 m with (4.39%) increase in canopy height.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for percent increase in canopy height. Salicylic acid + Seaweed extract (B₅) recorded the highest pooled canopy height i.e., 2.51 m with (4.92%) increase in canopy height and the lowest pooled canopy height was recorded under Salicylic acid (B₁) i.e., 2.06 m with (5.14%) increase in canopy height in pooled mean.
Among interaction between deficit irrigation, growth regulators and biostimulant on percent increase in canopy height was found significant in pooled mean. Maximum pooled canopy height was observed in 100% ETc + Control (T7) i.e., 2.60 m with (4.81%) increase in canopy height and the minimum pooled canopy height was recorded in 75% ETc + Salicylic acid (T8) i.e., 1.85 m with (4.06%) increase in canopy height in pooled mean.

[bookmark: _Hlk219195186]Percent increase in canopy volume (%)
Among the different irrigation levels 100% ETc recorded significantly higher pooled canopy volume i.e., 144.86 m³ with (13.66%) increase in canopy volume and lower pooled canopy volume i.e., 121.46 m³ with (11.90%) increase in canopy volume under 75% ETc.
[bookmark: _Hlk219213199]The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for percent increase in canopy volume. Maximum pooled canopy volume was recorded in Seaweed extract + CPPU (B6) i.e., 164.99 m³ with (12.55%) increase in canopy volume and the minimum pooled canopy volume was recorded in Control (B7) i.e., 109.68 m³ with (11.84%) increase in canopy volume in pooled mean.
Among interaction between deficit irrigation, growth regulators and biostimulant on percent increase in canopy volume was found non-significant in pooled mean. Maximum pooled canopy volume was observed in 100% ETc + Seaweed extract + CPPU (T6) i.e., 179.49 m³ with (13.11%) increase in canopy volume and the minimum pooled canopy volume was recorded in 75% ETc + Salicylic acid + CPPU (T11) i.e., 87.32 m³ with (12.51%) increase in canopy volume in pooled mean.

Leaf area (cm2)
[bookmark: _Hlk218543248]Among the different irrigation levels, significantly 100% ETc recorded maximum leaf area (95.57 cm²) and 75% ETc (78.50 cm²) irrigation level observed minimum leaf area.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for leaf area. Salicylic acid + Seaweed extract (B₅) recorded the maximum leaf area (94.40 cm²), while the minimum leaf area was observed in Salicylic acid (B₁) (82.44 cm²) in pooled mean.
Among interaction between deficit irrigation, growth regulators and biostimulant on leaf area was found significant in pooled mean. Treatment 100% ETc + Salicylic acid + Seaweed extract (T₅) recorded highest leaf area (106.92 cm²) and the lowest leaf area was recorded under 75% ETc + Salicylic acid (T₈) (64.85 cm²) in pooled mean. 

Yield parameters
[bookmark: _Hlk218543270][bookmark: _Hlk218543686][bookmark: _Hlk218543697]Number of Fruits per plant
Among the different irrigation levels, 100% ETc (108.81) maximum number of fruits per plant and 75% ETc (63.70) showed minimum number of fruits per plant.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for number of fruits per plant in pooled mean data.  Salicylic acid + CPPU (B₄) recorded significantly higher number of fruits per plant (113.56) which was statistically at par with Seaweed extract + CPPU (B₆) (101.63) and lowest number of fruits per plant recorded under Control (B₇) (61.44) which was statistically at par with Seaweed extract (B₃) (70.41) and Salicylic acid + Seaweed extract (B₅) (76.63).
Among interactions between deficit irrigation, growth regulators and biostimulant on number of fruits per plant was found significant for pooled data. 100% ETc + Salicylic acid + CPPU (T₄) (145.38) recording the highest number of fruits which was statistically at par with 100% ETc + Seaweed extract + CPPU (T₆) (122.38) and lowest number of fruits was observed under 75% ETc + Control (T₁₄) (36.63) which was statistically at par with 75% ETc + Seaweed extract (T₁₀) (50.63) and 75% ETc + Salicylic acid + Seaweed extract (T₁₂) (57.25).
The increase in number of fruits is due to supply of CPPU at different fruit growth stages. CPPU application increases fruit set and fruit retention which ultimately increases number of fruits.  CPPU increases fruit set in mango. The present investigation is in confirmation with the results obtained by and Notodimedjo (2000), Han and Lee (2001), Zeng et al. (2008), Paranjape (2015).
[bookmark: _Hlk218193436]
Fruit yield per plant (kg)
Among the different irrigation levels, significantly 100% ETc recorded a maximum pooled fruit yield (26.82 kg) and 75% ETc irrigation level recorded minimum (16.23 kg) pooled fruit yield.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications that there was a significant difference for fruit yield in pooled mean data. Treatment Salicylic acid + CPPU (B₄) recorded significantly maximum fruit yield per plant (27.77 kg) and Control (B₇) (15.94 kg) recorded minimum fruit yield per plant in pooled mean.   
Among interactions between deficit irrigation, growth regulators and biostimulant on fruit yield per plant was found significant for pooled data. 100% ETc + Salicylic acid + CPPU (T₄) recording the highest fruit yield per plant (35.15 kg) and minimum yield was observed under 75% ETc + Control (T₁₄) (10.31 kg) in pooled mean.  cytokinin promote vascular tissue differentiation, therefore increasing the transport capacity of resources into the fruit, which might have strengthened CPPU treated fruits and thus reduced fruit drop Chandel et al. (2004), Agrawal and Agrawal (2005).

Quality parameters

TSS (%)
Among the different irrigation levels, significantly maximum pooled TSS found under 75% ETc (18.46%) and minimum pooled TSS was observed under 100% ETc (16.70%) irrigation level.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for TSS in pooled mean data. Maximum TSS found in Salicylic acid + CPPU (B₄) (18.47%) and minimum TSS found in Control (B₇) (16.84%) treatment in pooled mean.
Among interactions between deficit irrigation, growth regulators and biostimulant on TSS was found non-significant for pooled data. Treatment 75% ETc + Salicylic acid + CPPU (T11) (19.38%) found maximum TSS and minimum TSS was recorded in 100% ETc + Control (T7) (15.73%) in pooled mean.
Drought stress induced by reduced irrigation levels can trigger physiological responses in plants that improve sugar accumulation in the fruit, leading to better fruit quality. Quick metabolic transformation of starch & pectin into soluble compounds occurs in response to stress. Rapid translocation of those soluble compounds into fruit is attributed to an increase in the TSS in plants. The results are in agreement with the finding of Singh et al. (2001), Prasad et al. (2003)

[bookmark: _Hlk218543726]Ascorbic acid content (mg/100g of pulp)
[bookmark: _Hlk218605805]
Among the different irrigation levels, significantly maximum pooled mean ascorbic acid content was recorded under 75% ETc (37.61 mg/100 g) and minimum pooled mean ascorbic acid content was observed in 100% ETc (28.96 mg/100 g) irrigation level.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for ascorbic acid content in pooled mean data. Maximum ascorbic acid content found in Salicylic acid + CPPU (B₄) (39.76 mg/100 g) and minimum ascorbic acid content was recorded under the Control (B₇) (29.10 mg/100 g) in pooled mean.
Among interactions between deficit irrigation, growth regulators and biostimulant on ascorbic acid content was found significant for pooled data. Treatment 75% ETc + Salicylic acid + CPPU (T11) (48.96 mg/100 g) noted maximum ascorbic acid content and minimum ascorbic acid content was recorded under 100% ETc + Control (T7) (26.62 mg/100 g) in pooled mean.
The lowest ascorbic acid levels in fully irrigated 100% ETc indicate that abundant water availability reduces stress signaling and thereby antioxidant biosynthesis, resulting in lower vitamin C content. The results are in conformity with those reported by Ahmed et al. (2013), Ahmed et al. (2015), Gonchikari et al. (2020), Mondal (2024), Seyed et al. (2024), Jena (2025), Megha, P. (2025).

Titrable acidity (%) 
Among the different irrigation levels, significantly 75% ETc (0.24%) observed maximum pooled titrable acidity and 100% ETc (0.18%) irrigation level found minimum pooled titrable acidity.
The pooled analysis of data for plant growth regulators and biostimulant including individual and combined applications revealed that there was a significant difference for titrable acidity in pooled mean data. Treatment Salicylic acid + CPPU (B₄) noted minimum titrable acidity (0.17%), maximum titratable acidity (0.26%) was observed in the Control (B7) in pooled mean.
Among interactions between deficit irrigation, growth regulators and biostimulant on titrable acidity was found non-significant for pooled data. Lowest acidity (0.14%) was observed in (100% ETc + Salicylic acid + CPPU) (T₄) while the highest acidity (0.32%) recorded in (75% ETc + Control) (T₁₄) in pooled mean.
Application of growth regulators reduced acidity by accelerating ripening processes and improving carbohydrate metabolism in mango and other fruit crops. The results are in line with the findings of Khan et al (2009), Ahmed et al. (2013), Ahmed et al. (2015), Andrade et al. (2023), Seyed et al. (2024).   	
Conclusion

From the overall understanding of findings of the experiment, suggest that the plants receiving 100% of irrigation, exhibited better morphological, yield and quality attributes as compared to plants receiving 75% of irrigation.  Along with deficit irrigation regimes with application of salicylic acid (200 ppm) and CPPU (2.5 ppm) significantly contributed for the increasing number of fruits, yield and quality parameters.


[bookmark: _Hlk220155848][bookmark: _Hlk219110679]
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	Percent increase in plant height (m)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	3.11 (9.11)
	3.27 (3.31)
	3.19 (6.2)

	I2
	75% of ETC
	2.96 (6.8)
	3.09 (2.89)
	3.02 (4.84)

	S.E (m)±
	0.018
	0.03
	0.06

	C.D @ 5%
	0.110
	0.20
	0.35

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	3.10 (8.5)
	3.23 (2.78)
	3.16 (5.64)

	B2
	CPPU (2.5 ppm)
	3.06 (8.54)
	3.25 (3.7)
	3.16 (6.12)

	B3
	Seaweed extract (4ml/lit)
	 3.24 (7.49)
	3.38 (2.81)
	3.31 (5.15)

	B4
	Salicylic acid + CPPU (2.5 ppm)
	2.96 (9.09)
	3.08 (2.89)
	3.02 (5.99)

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	2.89 (8.04)
	3.05 (3.3)
	2.97 (5.67)

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	2.95 (8.28)
	3.09 (2.99)
	3.02 (5.63)

	B7
	Control
	3.04 (5.7)
	3.19 (3.24)
	3.12 (4.47)

	S.E (m)±
	0.15
	0.03
	0.06

	C.D @ 5%
	0.45
	0.10
	0.18

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	3.19 (10.3)
	3.34 (3.22)
	3.26 (6.75)

	T-2
	100% ETc + CPPU (2.5 ppm)
	3.15 (9.84)
	3.35 (3.88)
	3.25 (6.86)

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	3.24 (7.65)
	3.41 (3.29)
	3.33 (5.47)

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.97 (10.7)
	3.09 (2.85)
	3.03 (6.78)

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.98 (9.24)
	3.18 (3.94)
	3.08 (6.59)

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	 3.19 (8.7)
	3.32 (2.79)
	3.26 (5.74)

	T-7
	100% ETc + No spray (Control)
	3.06 (7.27)
	3.21 (3.17)
	3.14 (5.22)

	T-8
	75% ETc  + Salicylic acid (200 ppm)
	3.01 (6.72)
	3.11 (2.33)
	3.06 (4.53)

	T-9
	75% ETc  + CPPU (2.5 ppm)
	2.98 (7.23)
	3.15 (3.51)
	3.06 (5.37)

	T-10
	75% ETc  + Seaweed extract (4ml/litre)
	3.24 (7.34)
	3.34 (2.32)
	3.29 (4.83)

	T-11
	75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.95 (7.46)
	3.07 (2.93)
	3.01 (5.19)

	T-12
	75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.81 (6.84)
	2.92 (2.66)
	2.87 (4.75)

	T-13
	75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	2.71 (7.85)
	2.85 (3.19)
	2.78 (5.52)

	T-14
	75% ETc  + No spray (Control)
	3.03 (4.13)
	3.18 (3.31)
	3.10 (3.72)

	S.E (m)±
	0.22
	0.05
	0.09

	C.D @ 5%
	0.63
	0.14
	0.26


Table 1: Effect of plant growth regulators and biostimulant and their interactions on
percent increase in plant height (m) of mango cv. Kesar under regulated deficit irrigation regimes








	Percent increase in canopy spread East - West (m2) direction

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	3.41 (9.04)
	3.61 (3.77)
	3.51 (6.41)

	I2
	75% of ETC
	3.02 (6.41)
	3.20 (3.81)
	3.11 (5.11)

	S.E (m)±
	0.092
	0.03
	0.06

	C.D @ 5%
	0.563
	N.S
	0.34

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	3.25 (8.31)
	3.46 (4.05)
	3.36 (6.18)

	B2
	CPPU (2.5 ppm)
	3.23 (8.42)
	3.42 (3.82)
	3.33 (6.12)

	B3
	Seaweed extract (4ml/lit)
	3.48 (7.19)
	3.64 (3.23)
	3.56 (5.21)

	B4
	Salicylic acid + CPPU (2.5 ppm)
	3.10 (8.95)
	3.28 (3.75)
	3.19 (6.35)

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	3.20 (7.85)
	3.44 (4.42)
	3.32 (6.13)

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	3.43 (8.17)
	3.60 (3.47)
	3.51 (5.82)

	B7
	Control
	2.81 (5.19)
	2.99 (3.82)
	2.90 (4.51)

	S.E (m)±
	0.29
	0.06
	0.11

	C.D @ 5%
	0.85
	0.18
	0.32

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	3.50 (10.28)
	3.72 (4.03)
	 3.61 (7.16)

	T-2
	100% ETc + CPPU (2.5 ppm)
	3.50 (10)
	3.65 (3.01)
	3.58 (6.51)

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	3.50 (7.43)
	3.68 (3.4)
	3.59 (5.42)

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	3.50 (10.86)
	3.65 (3.01)
	3.58 (6.93)

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	3.50 (9.14)
	3.78 (4.64)
	3.64 (6.89)

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	3.45 (8.7)
	3.65 (3.84)
	3.55 (6.26)

	T-7
	100% ETc + No spray (Control)
	2.90 (6.9)
	3.12 (4.49)
	3.01 (5.69)

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	3 (6.33)
	3.20 (4.06)
	3.10 (5.2)

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	2.96 (6.83)
	3.19 (4.63)
	3.08 (5.73)

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	3.45 (6.96)
	3.60 (3.06)
	3.53 (5.01)

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.70 (7.04)
	2.90 (4.48)
	2.80 (5.76)

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.90 (6.55)
	3.10 (4.20)
	3 (5.37)

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	3.40 (7.65)
	 3.55 (3.1)
	3.48 (5.37)

	T-14
	 75% ETc  + No spray (Control)
	2.73 (3.49)
	2.85 (3.16)
	2.79 (3.32)

	S.E (m)±
	0.41
	0.09
	0.15

	C.D @ 5%
	1.20
	0.25
	0.45


Table 2a: Effect of plant growth regulators and biostimulant and their interactions on percent increase in canopy spread East - West (m2) direction of mango cv. Kesar under regulated deficit irrigation regimes



	[bookmark: _Hlk218960631]Percent increase in canopy spread North - South (m2) direction

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	3.07 (6.17)
	3.36 (6.81)
	 3.21(6.49)

	I2
	75% of ETC
	2.96 (3.79)
	3.21 (4.27)
	3.09 (4.03)

	S.E (m)±
	0.063
	0.05
	0.03

	C.D @ 5%
	0.384
	0.32
	0.20

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	3.06 (5.51)
	3.35 (6.12)
	3.21 (5.81)

	B2
	CPPU (2.5 ppm)
	2.90 (5.68)
	3.18 (6.26)
	3.04 (5.97)

	B3
	Seaweed extract (4ml/lit)
	3.15 (4.59)
	3.43 (4.96)
	3.29 (4.78)

	B4
	Salicylic acid + CPPU (2.5 ppm)
	2.81 (6.03)
	3.08 (6.76)
	2.94 (6.4)

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	2.86 (5.15)
	3.17 (5.65)
	3.01 (5.4)

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	3.30 (5.28)
	3.54 (5.99)
	3.42 (5.63)

	B7
	Control
	3.03 (2.65)
	3.28 (3.04)
	3.15 (2.84)

	S.E (m)±
	0.19
	0.07
	0.14

	C.D @ 5%
	0.55
	0.20
	0.40

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	3 (7.33)
	3.35 (8.06)
	3.18 (7.7)

	T-2
	100% ETc + CPPU (2.5 ppm)
	2.93 (7.17)
	3.24 (7.88)
	3.08 (7.52)

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	3.30 (4.85)
	3.50 (5.14)
	3.40 (5)

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.86 (7.69)
	3.20 (8.44)
	3.03 (8.06)

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.89 (6.23)
	3.24 (6.79)
	3.07 (6.51)

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	3.45 (5.8)
	3.70 (6.49)
	3.58 (6.14)

	T-7
	100% ETc + No spray (Control)
	3.03 (4.13)
	3.30 (4.85)
	3.16 (4.49)

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	3.13 (3.68)
	3.35 (4.18)
	3.24 (3.93)

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	2.86 (4.19)
	3.13 (4.64)
	2.99 (4.42)

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	3 (4.33)
	3.35 (4.77)
	3.18 (4.56)

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.75 (4.36)
	2.95 (5.08)
	2.85 (4.73)

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.83 (4.07)
	3.10 (4.52)
	2.96 (4.29)

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	3.15 (4.76)
	3.38 (5.48)
	3.26 (5.12)

	T-14
	 75% ETc  + No spray (Control)
	3.03 (1.16)
	3.25 (1.23)
	3.14 (1.19)

	S.E (m)±
	0.27
	0.09
	0.20

	C.D @ 5%
	0.78
	0.28
	0.57


Table 2b: Effect of plant growth regulators and biostimulant and their interactions on percent increase in canopy spread North - South (m2) direction of mango cv. Kesar under regulated deficit irrigation regimes

	[bookmark: _Hlk218966002][bookmark: _Hlk218961035]Percent increase in canopy height (m)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	2.37 (6.82)
	2.53 (	4.1)
	2.45 (5.46)

	I2
	75% of ETC
	2.06 (4.68)
	2.20 (4.1)
	2.13 (4.39)

	S.E (m)±
	0.064
	0.03
	0.05

	C.D @ 5%
	0.386
	N.S
	0.33

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	2 (6.31)
	2.13 (3.97)
	2.06 (5.14)

	B2
	CPPU (2.5 ppm)
	2.23 (6.37)
	2.41 (4.94)
	2.32 (5.65)

	B3
	Seaweed extract (4ml/lit)
	2.07 (5.25)
	2.21 (4.07)
	2.14 (4.66)

	B4
	Salicylic acid + CPPU (2.5 ppm)
	2.30 (6.68)
	2.42 (3.64)
	2.36 (5.16)

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	2.43 (6)
	2.58 (3.82)
	2.51 (4.92)

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	2.09 (6.14)
	2.23 (3.82)
	2.16 (4.98)

	B7
	Control
	2.40 (3.49)
	2.58 (4.45)
	2.49 (3.97)

	S.E (m)±
	0.15
	0.15
	0.12

	C.D @ 5%
	0.45
	0.45
	0.35

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	2.20 (8.18)
	2.35 (4.26)
	2.28 (6.22)

	T-2
	100% ETc + CPPU (2.5 ppm)
	2.50 (7.6)
	2.68 (4.3)
	2.59 (5.95)

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	2.25 (5.33)
	2.43 (4.74)
	2.34 (5.04)

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.53 (8.3)
	2.65 (3.4)
	2.59 (5.85)

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.46 (7.01)
	2.60 (3.46)
	2.53 (5.23)

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	2.15 (6.51)
	2.29 (3.72)
	2.22 (5.12)

	T-7
	100% ETc + No spray (Control)
	2.50 (4.8)
	2.70 (4.82)
	2.60 (4.81)

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	1.80 (4.44)
	1.90 (3.69)
	1.85 (4.06)

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	1.95 (5.13)
	2.15 (5.58)
	2.05 (5.35)

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	1.89 (5.17)
	1.99 (3.39)
	1.94 (4.28)

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	2.08 (5.06)
	2.20 (3.87)
	2.14 (4.47)

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	2.40 (5)
	2.57 (4.19)
	2.48 (4.6)

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	2.04 (5.77)
	2.18 (3.91)
	2.11 (4.84)

	T-14
	 75% ETc  + No spray (Control)
	2.30 (2.17)
	2.45 (4.08)
	2.38 (3.13)

	S.E (m)±
	0.22
	0.22
	0.17

	C.D @ 5%
	0.64
	0.64
	0.50


Table 3: Effect of plant growth regulators and biostimulant and their interactions on percent increase in canopy height (m) of mango cv. Kesar under regulated deficit irrigation regimes



	[bookmark: _Hlk218961481]Percent increase in canopy volume (m3)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	120.45 (12.08)
	169.27 (15.24)
	144.86 (13.66)

	I2
	75% of ETC
	102.69 (9.44)
	140.24 (14.36)
	121.46 (11.9)

	S.E (m)±
	0.072
	0.13
	0.10

	C.D @ 5%
	0.437
	0.76
	0.60

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	107.85 (11.34)
	148.01 (14.43)
	127.93 (12.88)

	B2
	CPPU (2.5 ppm)
	107.16 (11.51)
	148.02 (14.63)
	127.59 (13.07)

	B3
	Seaweed extract (4ml/lit)
	129.07 (10.19)
	178.90 (14.63)
	153.99 (12.41)

	B4
	Salicylic acid + CPPU (2.5 ppm)
	94.46 (11.97)
	129.22 (14.41)
	111.84 (13.19)

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	111.42 (10.93)
	160.78 (16.12)
	136.10 (13.53)

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	140.19 (11.22)
	189.90 (13.88)
	164.99 (12.55)

	B7
	Control
	90.85 (8.18)
	128.52 (15.5)
	109.68 (11.84)

	S.E (m)±
	0.25
	0.34
	0.29

	C.D @ 5%
	0.74
	0.98
	0.86

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	112.79 (13.35)
	154.56 (14.37)
	133.68 (13.86)

	T-2
	100% ETc + CPPU (2.5 ppm)
	112.61 (13.12)
	157.01 (14.99)
	134.81 (14.05)

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	131.89 (10.47)
	192.52 (16.58)
	162.21 (13.53)

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	115.87 (13.81)
	156.85 (13.92)
	136.36 (13.87)

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	126.10 (12.2)
	184.18 (16.6)
	155.14 (14.4)

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	151.20 (11.74)
	207.78 (14.48)
	179.49 (13.11)

	T-7
	100% ETc + No spray (Control)
	92.71 (9.9)
	131.95 (15.71)
	112.33 (12.81)

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	102.91 (9.33)
	141.46 (14.48)
	122.18 (11.9)

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	101.72 (9.9)
	139.02 (14.28)
	120.37 (12.09)

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	126.25 (9.9)
	165.28 (12.68)
	145.76 (11.29)

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	73.06 (10.13)
	101.59 (14.89)
	87.32 (12.51)

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	96.74 (9.67)
	137.39 (15.63)
	117.07 (12.65)

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	129.18 (10.71)
	171.81(13.28)
	150.49 (11.99)

	T-14
	 75% ETc  + No spray (Control)
	88.98 (6.45)
	125.10 (15.28)
	107.04 (10.87)

	S.E (m)±
	0.36
	0.47
	0.42

	C.D @ 5%
	1.05
	1.38
	N.S


Table 4: Effect of plant growth regulators and biostimulant and their interactions on percent increase in canopy volume (m3) of mango cv. Kesar under regulated deficit irrigation regimes
	[bookmark: _Hlk218074378]Leaf area (cm2)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	93.13
	98
	95.57

	I2
	75% of ETC
	79.99
	77
	78.5

	S.E (m)±
	1.505
	0.20
	0.73

	C.D @ 5%
	9.155
	1.21
	4.46

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	82.9
	81.99
	82.44

	B2
	CPPU (2.5 ppm)
	89.26
	81.8
	85.53

	B3
	Seaweed extract (4ml/lit)
	88.56
	85.83
	87.2

	B4
	Salicylic acid + CPPU (2.5 ppm)
	89.87
	82.86
	86.37

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	90.71
	98.1
	94.4

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	77.41
	91.52
	84.47

	B7
	Control
	87.24
	90.43
	88.83

	S.E (m)±
	2.89
	2.94
	2.10

	C.D @ 5%
	8.45
	8.57
	6.12

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	96.65
	103.42
	100.04

	T-2
	100% ETc + CPPU (2.5 ppm)
	90.41
	94.81
	92.61

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	96.15
	94.67
	95.41

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	92.11
	94.53
	93.32

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	108.9
	104.93
	106.92

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	79.91
	102.72
	91.32

	T-7
	100% ETc + No spray (Control)
	87.78
	90.92
	89.35

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	69.14
	60.55
	64.85

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	88.11
	68.78
	78.45

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	80.97
	76.99
	78.98

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	87.63
	71.19
	79.41

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	72.51
	91.26
	81.88

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	74.91
	80.32
	77.62

	T-14
	 75% ETc  + No spray (Control)
	86.69
	89.93
	88.31

	S.E (m)±
	4.09
	4.15
	2.96

	C.D @ 5%
	11.95
	12.12
	8.65


Table 5: Effect of plant growth regulators and biostimulant and their interactions on leaf area (cm2) of mango cv. Kesar under regulated deficit irrigation regimes





	Number of fruits per plant

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	107.77
	109.85
	108.81

	I2
	75% of ETC
	57.39
	70
	63.7

	S.E (m)±
	0.72
	1.49
	1.66

	C.D @ 5%
	4.38
	9.06
	10.08

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	90.75
	96.33
	93.54

	B2
	CPPU (2.5 ppm)
	82.44
	90.69
	86.57

	B3
	Seaweed extract (4ml/lit)
	63.63
	77.19
	70.41

	B4
	Salicylic acid + CPPU (2.5 ppm)
	121.5
	105.63
	113.56

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	67
	86.25
	76.63

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	101.5
	101.75
	101.63

	B7
	Control
	51.25
	71.63
	61.44

	S.E (m)±
	1.72
	2.55
	1.94

	C.D @ 5%
	5.03
	7.45
	5.67

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	108.5
	117.66
	113.08

	T-2
	100% ETc + CPPU (2.5 ppm)
	105.39
	111.38
	108.38

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	84.75
	95.63
	90.19

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	165.25
	125.5
	145.38

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	86.25
	105.75
	96

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	125.25
	119.5
	122.38

	T-7
	100% ETc + No spray (Control)
	79
	93.5
	86.25

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	73
	75
	74

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	59.5
	70
	64.75

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	42.5
	58.75
	50.63

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	77.75
	85.75
	81.75

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	47.75
	66.75
	57.25

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	77.75
	84
	80.88

	T-14
	 75% ETc  + No spray (Control)
	23.5
	49.75
	36.63

	S.E (m)±
	2.44
	3.61
	2.75

	C.D @ 5%
	7.12
	N.S
	8.02

	
	
	
	


Table 6: Effect of plant growth regulators and biostimulant and their interactions on number of fruits per plant of mango cv. Kesar under regulated deficit irrigation regimes

	[bookmark: _Hlk218074353]Fruit yield per plant (kg)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	26.87
	26.78
	26.82

	I2
	75% of ETC
	15.02
	17.45
	16.23

	S.E (m)±
	0.13
	0.20
	0.33

	C.D @ 5%
	0.82
	1.19
	1.99

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	22.45
	23.51
	22.98

	B2
	CPPU (2.5 ppm)
	20
	22.24
	21.12

	B3
	Seaweed extract (4ml/lit)
	17.26
	19.19
	18.22

	B4
	Salicylic acid + CPPU (2.5 ppm)
	29.41
	26.13
	27.77

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	17.88
	20.29
	19.08

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	25.74
	25.45
	25.6

	B7
	Control
	13.88
	18
	15.94

	S.E (m)±
	0.65
	0.79
	0.71

	C.D @ 5%
	1.89
	2.32
	2.07

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	27.33
	28.3
	27.82

	T-2
	100% ETc + CPPU (2.5 ppm)
	22.61
	27
	24.8

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	22.31
	23.41
	22.86

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	39.15
	31.16
	35.15

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	22.58
	24.65
	23.61

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	32.81
	31.1
	31.95

	T-7
	100% ETc + No spray (Control)
	21.29
	21.84
	21.57

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	17.56
	18.72
	18.14

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	17.38
	17.47
	17.43

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	12.2
	14.96
	13.58

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	19.67
	21.11
	20.39

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	13.17
	15.92
	14.55

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	18.68
	19.8
	19.24

	T-14
	 75% ETc  + No spray (Control)
	6.46
	14.16
	10.31

	S.E (m)±
	0.92
	1.12
	1.00

	C.D @ 5%
	2.67
	N.S
	2.93


Table 7: Effect of plant growth regulators and biostimulant and their interactions on fruit yield per plant (kg) of mango cv. Kesar under regulated deficit irrigation regimes



	[bookmark: _Hlk218112392]Total soluble solids (%)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	17.29
	16.12
	16.7

	I2
	75% of ETC
	19.14
	17.78
	18.46

	S.E (m)±
	0.13
	0.11
	0.02

	C.D @ 5%
	0.76
	0.66
	0.10

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	18.88
	17.49
	18.18

	B2
	CPPU (2.5 ppm)
	18.25
	16.85
	17.55

	B3
	Seaweed extract (4ml/lit)
	17.5
	16.16
	16.83

	B4
	Salicylic acid + CPPU (2.5 ppm)
	19.13
	17.82
	18.47

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	17.75
	16.61
	17.18

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	18.38
	17.66
	18.02

	B7
	Control
	17.63
	16.07
	16.84

	S.E (m)±
	0.38
	0.58
	0.27

	C.D @ 5%
	1.11
	N.S
	0.79

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	18.5
	16.48
	17.49

	T-2
	100% ETc + CPPU (2.5 ppm)
	17.25
	16.23
	16.74

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	16.5
	15.64
	16.07

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	18.5
	16.63
	17.56

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	16.75
	15.95
	16.35

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	17.5
	16.47
	16.99

	T-7
	100% ETc + No spray (Control)
	16
	15.45
	15.73

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	19.25
	18.5
	18.87

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	19.25
	17.47
	18.36

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	18.5
	16.67
	17.59

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	19.75
	19.01
	19.38

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	18.75
	17.26
	18.01

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	19.25
	18.84
	19.04

	T-14
	 75% ETc  + No spray (Control)
	19.25
	16.68
	17.96

	S.E (m)±
	0.54
	0.82
	0.38

	C.D @ 5%
	N.S
	N.S
	N.S


Table 8: Effect of plant growth regulators and biostimulant and their interactions on total soluble solids of mango cv. Kesar under regulated deficit irrigation regimes




Table 9: Effect of plant growth regulators and biostimulant and their interactions on ascorbic acid content (mg/100g of pulp) of mango cv. Kesar under regulated deficit irrigation regimes

	[bookmark: _Hlk218073854]Ascorbic acid content (mg/100g of pulp)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	27.13
	30.8
	28.96

	I2
	75% of ETC
	37.1
	38.13
	37.61

	S.E (m)±
	0.32
	0.55
	1.19

	C.D @ 5%
	1.93
	3.36
	7.23

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	29.08
	35.9
	32.49

	B2
	CPPU (2.5 ppm)
	29.76
	31.83
	30.79

	B3
	Seaweed extract (4ml/lit)
	31.97
	33.59
	32.78

	B4
	Salicylic acid + CPPU (2.5 ppm)
	38.26
	41.25
	39.76

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	34.9
	34.05
	34.47

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	32.08
	35.19
	33.64

	B7
	Control
	28.76
	29.43
	29.1

	S.E (m)±
	1.04
	1.19
	1.32

	C.D @ 5%
	3.05
	3.46
	3.87

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	26.07
	35.3
	30.69

	T-2
	100% ETc + CPPU (2.5 ppm)
	26.02
	30.26
	28.14

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	26.55
	29.11
	27.83

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	26.14
	34.96
	30.55

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	31.39
	30.14
	30.76

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	27.67
	28.64
	28.15

	T-7
	100% ETc + No spray (Control)
	26.04
	27.2
	26.62

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	32.08
	36.5
	34.29

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	33.49
	33.39
	33.44

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	37.39
	38.06
	37.73

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	50.38
	47.55
	48.96

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	38.41
	37.97
	38.19

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	36.5
	41.75
	39.12

	T-14
	 75% ETc  + No spray (Control)
	31.48
	31.66
	31.57

	S.E (m)±
	1.48
	1.68
	1.87

	C.D @ 5%
	4.31
	4.89
	5.47


Table 10: Effect of plant growth regulators and biostimulant and their interactions on titrable acidity (%) of mango cv. Kesar under regulated deficit irrigation regimes

	[bookmark: _Hlk218073946]Titrable acidity (%)

	Main plot - Irrigation levels
	2023-24
	2024-25
	Pooled

	I1
	100% of ETC
	0.17
	0.19
	0.18

	I2
	75% of ETC
	0.25
	0.22
	0.24

	S.E (m)±
	0.00
	0.00
	0.00

	C.D @ 5%
	0.01
	0.01
	0.02

	Sub plot - PGRs and Biostimulant
	2023-24
	2024-25
	Pooled

	B1
	Salicylic acid (200 ppm)
	0.2
	0.2
	0.2

	B2
	CPPU (2.5 ppm)
	0.21
	0.2
	0.21

	B3
	Seaweed extract (4ml/lit)
	0.23
	0.21
	0.22

	B4
	Salicylic acid + CPPU (2.5 ppm)
	0.16
	0.19
	0.17

	B5
	Salicylic acid + Seaweed extract (4ml/lit)
	0.22
	0.21
	0.21

	B6
	Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	0.19
	0.19
	0.19

	B7
	Control
	0.28
	0.25
	0.26

	S.E (m)±
	0.01
	0.01
	0.01

	C.D @ 5%
	0.02
	0.03
	0.03

	Interaction effect (Main plot × Sub plot)
	2023-24
	2024-25
	Pooled

	T-1
	100% ETc + Salicylic acid (200 ppm)
	0.17
	0.19
	0.18

	T-2
	100% ETc + CPPU (2.5 ppm)
	0.19
	0.19
	0.19

	T-3
	100% ETc + Seaweed extract (4ml/litre)
	0.19
	0.2
	0.19

	T-4
	100% ETc + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	0.1
	0.17
	0.14

	T-5
	100% ETc + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	0.19
	0.2
	0.19

	T-6
	100% ETc + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	0.15
	0.18
	0.16

	T-7
	100% ETc + No spray (Control)
	0.2
	0.2
	0.2

	T-8
	 75% ETc  + Salicylic acid (200 ppm)
	0.23
	0.21
	0.22

	T-9
	 75% ETc  + CPPU (2.5 ppm)
	0.23
	0.21
	0.22

	T-10
	 75% ETc  + Seaweed extract (4ml/litre)
	0.27
	0.22
	0.24

	T-11
	 75% ETc  + Salicylic acid (200 ppm) + CPPU (2.5 ppm)
	0.21
	0.2
	0.21

	T-12
	 75% ETc  + Salicylic acid (200 ppm) + Seaweed extract (4ml/lit)
	0.25
	0.21
	0.23

	T-13
	 75% ETc  + Seaweed extract (4ml/lit) + CPPU (2.5 ppm)
	0.22
	0.2
	0.22

	T-14
	 75% ETc  + No spray (Control)
	0.35
	0.29
	0.32

	S.E (m)±
	0.01
	0.01
	0.01

	C.D @ 5%
	0.03
	N.S
	N.S






