


 ASSESSMENT OF VEGETATIVE AND REPRODUCTIVE BEHAVIOUR OF JASMINE (JASMINUM SAMBAC) AS INFLUENCED BY PRUNING AND BIO-REGULATORS





ABSTRACTAims: To evaluate the combined influence of pruning and plant growth regulators on growth, flowering, yield and shelf life of Jasminum sambac.
Study design: Factorial Randomized Block Design (FRBD).
Place and duration of study: Agricultural Research Station, Chatabara, Bhubaneswar, Odisha, during 2024–2025.
Methodology: Two pruning levels and seven plant growth regulator treatments were evaluated with three replications. Growth, flowering, yield and quality parameters were recorded and statistically analyzed using ANOVA.
Results: Pruning combined with MH @ 1000 ppm significantly improved branching, flower size and yield (1163.35 g plant⁻¹; 6204.06 kg ha⁻¹). GA₃ @ 150 ppm enhanced vegetative growth and essential oil recovery.
Conclusion: Integrated use of pruning and appropriate bio-regulators enhances productivity and quality of jasmine under Odisha conditions.
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1. INTRODUCTION
Jasmine (Jasminum sambac) is a commercially important aromatic flower crop belonging to the family Oleaceae. Native to Southeast Asia, it is cultivated extensively in India, particularly in Tamil Nadu, due to its fragrant flowers used for garlands, perfumes, religious offerings, and essential oil extraction. The crop is valued for both its aesthetic and industrial applications.
Pruning is a critical cultural practice in jasmine that helps regulate plant architecture, stimulate shoot proliferation, and increase flowering intensity. By breaking apical dominance, pruning diverts assimilates towards axillary bud initiation, thereby enhancing flower production. The time and intensity of pruning strongly influence both flower quality and yield (Adhikari & Kandel, 2015; Pawar et al., 2019).
Plant growth regulators (PGRs) play a vital role in modifying physiological processes to enhance vegetative growth, flower induction, and post-harvest longevity. Gibberellic acid (GA₃) promotes cell elongation and photosynthetic efficiency, naphthalene acetic acid (NAA) stimulates vegetative growth and nutrient mobilization, while maleic hydrazide (MH) acts as a growth retardant, reducing plant height and increasing branching (Sridhar et al., 2013; Sobhana et al., 2014).
Despite their individual significance, studies on the combined influence of pruning and bio-regulators on J. sambac remain limited. Hence, the present study was undertaken to evaluate their synergistic effects on growth, flowering, yield, and shelf life of jasmine under the agro-climatic conditions of Bhubaneswar, Odisha.
The main objective of this investigation is to assess the response of jasmine plants to pruning and the application of growth regulators. Specifically, the study aims to examine the effect of pruning on the framework and structural development of the plant, and to evaluate the influence of gibberellic acid (GA₃), naphthalene acetic acid (NAA), and maleic hydrazide (MH) on vegetative growth and flowering performance.
2. MATERIALS AND METHODS
2.1 Experimental Site and Conditions
The study on Jasminum sambac was conducted at the Agricultural Research Station, Binjhagiri, Chatabara, Institute of Agricultural Sciences, Siksha ‘O’ Anusandhan (Deemed University), Bhubaneswar, India (20°23′N, 85°83′E; 25.5 m above mean sea level), from November 2024 to May 2025. The region falls under the east and south-eastern coastal plain agro-climatic zone, characterized by a warm, humid climate with mild winters. During the cropping season, cumulative rainfall was 246.6 mm, maximum and minimum temperatures ranged from 40°C (March) to 12°C (December), and mean relative humidity varied between 60-66%. Soil at the experimental site was clay-textured (61% clay, 21% silt, 18% sand), acidic (pH 4.36), low in organic carbon (0.24%), and deficient in NPK (125.44, 19.7, and 66.17 kg ha⁻¹, respectively).
2.2 Plant Material and Experimental Design
Two-year-old local J. sambac plants were used. The experiment followed a factorial randomized block design (FRBD) with three replications and 14 treatment combinations. Factor I was pruning (P₀: no pruning; P₁: pruning), and Factor II consisted of plant growth regulators: GA₃ (100, 150 ppm), NAA (75, 100 ppm), and maleic hydrazide (500, 1000 ppm), along with a water spray control. Each plot measured 30 × 12 m with a spacing of 1.5 × 1.5 m. Recommended fertilizer (60:120:120 kg N:P₂O₅:K₂O ha⁻¹) was applied.
2.3 Cultural Practices
Pruning was carried out in the first week of November 2024 by tip removal of terminal shoots. Irrigation was provided manually based on soil moisture, and weeding was done at 15-30day intervals. Growth regulator sprays were applied thrice at 30-day intervals using a pneumatic hand sprayer (1 L per four plants). Foliar NPK (19:19:19) was applied in February.
2.4 Essential Oil Extraction
Essential oil was extracted via hydro-distillation in a Clevenger apparatus, using flower-to-water ratios from 1:1 to 1:5 (w/v) and distillation times of 4-8 h. Oil yield was calculated as percentage (v/w).
2.5 Observations Recorded
Data were collected on growth (plant height, basal stem diameter, number of primary and secondary shoots, node number, internodal length, plant spread), flowering (days to bud appearance, days to bloom, duration of flowering, number of flowers per cyme/plant, weight of 100 flowers, flower yield per plant), and post-harvest attributes (flower length, diameter, and shelf life). Flower harvesting was done in early morning; fully developed buds were collected for fresh use, while fully open flowers were used for concrete extraction.
2.6 Statistical Analysis
Data were analyzed using analysis of variance (ANOVA) as per Panse and Sukhatme (1978). Treatment means were compared at the 5% level of significance.
3. RESULTS AND DISCUSSION
3.1 Vegetative growth
Pruning and plant growth regulators (PGRs) significantly influenced the vegetative performance of Jasminum sambac. Non-pruned plants attained slightly greater height (81.63 cm) than pruned ones (77.75 cm), but the tallest plants (118.63 cm) were recorded with GA₃ at 150 ppm under non-pruned conditions, confirming the strong elongation-promoting role of gibberellins as reported by Sridhar et al. (2013) and Dhanasekaran (2018). Pruning, however, improved canopy restructuring by enhancing branching, as evident from higher numbers of primary (7.73) and secondary shoots (16.10), while NAA at 100 ppm further stimulated shoot proliferation (12.31 primary and 26.31 secondary), in line with Narayan (2015). GA₃ also increased nodal production (22.37 nodes), whereas pruning reduced internodal length (9.15 cm) compared with unpruned plants (12.65 cm). The longest internodes (22.89 cm) occurred in GA₃-treated unpruned plants, whereas the shortest (4.01 cm) were observed with MH in pruned plants, reflecting the contrasting effects of growth promoters and inhibitors, corroborating Sharma et al. (1995). Plant spread was significantly greater in pruned plants (85.59 cm E–W; 74.97 cm N–S), with MH at 1000 ppm contributing to lateral expansion, supporting earlier findings that growth retardants promote bushiness (Appleton et al., 1981). Basal stem diameter was highest with GA₃ at 150 ppm (3.09 cm), particularly in non-pruned plants (3.45 cm), demonstrating its role in vascular differentiation and stem thickening (Moond et al., 2006). Collectively, these results indicate that pruning enhances shoot proliferation and canopy density, GA₃ promotes elongation and stem vigor, while NAA encourages branching, suggesting that appropriate integration of pruning with PGRs can optimize plant architecture and maximize floral yield in jasmine.
Table 1: Influence of pruning and plant growth regulators (PGRs) on vegetative growth
	[bookmark: _Hlk212310894]Treatments
	Plant Height
(120 DAP)
	No. of Primary shoots
	No. of Secondary shoots
	No. of Nodes in Primary shoot

	
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean

	G0
	64.31
	67.12
	65.72
	3.49
	5.46
	4.48
	7.81
	9.78
	8.80
	11.55
	13.20
	12.37

	G1
	102.07
	89.55
	95.81
	5.30
	7.78
	6.54
	13.56
	16.04
	14.80
	19.23
	20.15
	19.69

	G2
	118.63
	96.15
	107.39
	6.38
	8.05
	7.21
	14.64
	16.31
	15.47
	22.44
	22.29
	22.37

	G3
	76.59
	74.12
	75.36
	11.15
	11.07
	11.11
	25.15
	25.07
	25.11
	13.33
	14.79
	14.06

	G4
	80.11
	77.14
	78.62
	12.38
	12.23
	12.31
	26.38
	26.23
	26.31
	16.39
	17.12
	16.76

	G5
	64.92
	68.86
	66.89
	4.60
	5.00
	4.80
	9.60
	10.00
	9.80
	15.00
	16.88
	15.94

	G6
	64.80
	71.32
	68.06
	5.65
	4.50
	5.08
	10.65
	9.27
	9.96
	16.39
	17.49
	16.94

	Mean
	81.63
	77.75
	79.69
	6.99
	7.73
	7.36
	15.40
	16.10
	15.75
	16.33
	17.42
	16.88

	Factors
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G

	S.Em.(±)
	0.47
	0.81
	1.24
	0.19
	0.33
	0.50
	0.20
	0.34
	0.52
	0.16
	0.27
	0.41

	CD 5%
	1.37
	2.38
	3.63
	0.56
	0.97
	1.48
	0.57
	0.99
	1.52
	0.46
	0.80
	1.22



Table 2: Influence of pruning and plant growth regulators (PGRs) on vegetative growth
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	Internodal Length
	Plant spread
	Basal Steam Diameter

	
	
	E–W
	N–S
	

	
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean

	G0
	9.67
	8.49
	9.08
	58.44
	70.44
	54.44
	48.44
	60.44
	54.44
	1.25
	1.77
	1.51

	G1
	13.17
	7.86
	10.52
	75.22
	87.22
	71.22
	65.22
	77.22
	71.22
	3.05
	2.98
	3.02

	G2
	22.89
	8.96
	15.93
	75.56
	91.23
	71.56
	65.56
	77.56
	71.56
	3.45
	2.73
	3.09

	G3
	15.89
	9.86
	12.88
	70.33
	83.00
	66.33
	60.33
	72.33
	66.33
	2.58
	2.30
	2.44

	G4
	14.59
	16.86
	15.73
	65.89
	86.56
	66.23
	55.89
	76.56
	66.23
	2.82
	2.57
	2.70

	G5
	4.16
	4.01
	4.09
	77.56
	89.56
	73.56
	67.56
	79.56
	73.56
	2.75
	1.95
	2.35

	G6
	8.17
	8.02
	8.10
	79.11
	91.11
	75.11
	69.11
	81.11
	75.11
	2.82
	1.37
	2.10

	Mean
	12.65
	9.15
	10.90
	71.73
	85.59
	78.66
	61.73
	74.97
	68.35
	2.67
	2.24
	2.46

	Factors
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G

	S.Em.(±)
	0.34
	0.58
	0.89
	1.80
	3.11
	4.76
	1.78
	3.09
	4.71
	0.03
	0.06
	0.09

	CD 5%
	0.99
	1.71
	2.61
	5.27
	9.13
	13.95
	5.22
	9.05
	13.82
	0.10
	0.17
	0.26



3.2 Flowering behaviour
[bookmark: _GoBack]Pruning accelerated floral initiation and enhanced bud formation, with the earliest bud appearance (8.42 days) in P₀G₁ (unpruned + GA₃ @100 ppm), reflecting the promotive role of gibberellins, while delayed initiation in P₁G₆ (10.39 days) confirmed the inhibitory effect of high MH doses (Appleton et al., 1981). The shortest bud-to-bloom duration (39.40 days) occurred in P₁G₄ (pruned + NAA @100 ppm), consistent with auxin-mediated enhancement of nutrient mobilization (Narayan, 2015), whereas MH caused marked delays, extending bloom to 83.47 days. Flowering duration was longest in P₁G₆ (3.40 days), indicating MH’s ability to prolong floral longevity (Komossa & Sandermann, 1995). Pruning also increased the number of flowers per cyme and flower weight, with the maximum values (9.30 flowers; 67.24 g per 100 flowers) again under P₁G₆, highlighting the synergistic effect of pruning and MH in enhancing inflorescence density and flower size. Overall, pruning improved branching and floral output, while NAA promoted early blooming and MH extended flowering span and flower quality, offering growers flexibility in aligning flowering behaviour with market needs.
Table 3: Influence of pruning and plant growth regulators (PGRs) on flowering behaviour
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	Days to Bud Appearance
	Days Taken from Bud to Bloom
	Total Duration of Flowering
	Number of Flowers per Cyme
	Weight of 100 Flowers

	
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean

	G0
	64.31
	67.12
	65.72
	52.47
	60.40
	56.43
	2.08
	2.04
	2.06
	3.93
	4.20
	4.07
	60.17
	51.82
	55.99

	G1
	102.07
	89.55
	95.81
	56.70
	65.00
	60.85
	2.17
	2.00
	2.08
	4.83
	4.27
	4.55
	46.21
	53.31
	49.76

	G2
	118.63
	96.15
	107.39
	59.33
	74.30
	66.82
	1.58
	1.55
	1.57
	4.70
	4.20
	4.45
	44.13
	51.84
	47.98

	G3
	76.59
	74.12
	75.36
	56.67
	40.20
	48.43
	1.75
	1.56
	1.70
	4.93
	4.20
	4.57
	42.08
	52.64
	47.36

	G4
	80.11
	77.14
	78.62
	54.03
	39.40
	46.72
	1.42
	1.40
	1.41
	5.17
	5.16
	5.17
	41.45
	49.66
	45.56

	G5
	64.92
	68.86
	66.89
	66.10
	78.60
	72.35
	2.92
	2.87
	2.90
	5.20
	6.30
	5.75
	53.36
	60.71
	57.03

	G6
	64.80
	71.32
	68.06
	67.67
	83.47
	75.57
	3.00
	3.40
	3.20
	6.10
	9.30
	7.70
	55.00
	67.24
	61.12

	Mean
	81.63
	77.75
	79.69
	59.00
	63.05
	61.02
	2.13
	2.13
	2.13
	4.98
	5.38
	5.18
	48.91
	55.32
	52.11

	Factors
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G
	P
	G
	P×G

	S.Em.(±)
	0.06
	0.10
	0.15
	2.38
	4.12
	6.30
	0.03
	0.04
	0.07
	0.06
	0.10
	0.15
	1.73
	2.99
	4.57

	CD 5%
	0.16
	0.28
	0.43
	6.98
	12.09
	18.46
	0.08
	0.13
	0.20
	0.17
	0.30
	0.45
	5.07
	8.77
	13.40











Fig 1: Influence of pruning and plant growth regulators (PGRs) on number of flowers per cyme

Fig 2. Influence of pruning and plant growth regulators (PGRs) on weight of 100 flowers









4. CONCLUSION
Pruning in combination with bio-regulators significantly improves growth...
Fig 3. Influence of pruning and plant growth regulators (PGRs) on days taken for bud to bloom










Fig 4. Influence of pruning and plant growth regulators (PGRs) on total duration of flowering
3.3 Yield performance
Flower yield per plant was highest in P₁G₆ (1163.35 g), equivalent to 6204.06 kg/ha. This demonstrates the synergistic effect of pruning and MH in enhancing reproductive efficiency by diverting assimilates to floral organs. Similar results were observed by Narayana & Jayanti (1991) in marigold and Sridhar et al. (2013) in jasmine.
Table 4: Influence of pruning and plant growth regulators (PGRs) on yield performance
	Treatments
	Flower yield per plant

	
	P0
	P1
	Mean

	G0
	837.64
	938.70
	888.17

	G1
	1050.30
	1058.70
	1054.50

	G2
	977.95
	938.75
	958.35

	G3
	1048.60
	1136.70
	1092.65

	G4
	1051.25
	950.30
	1000.78

	G5
	1058.70
	1139.80
	1099.25

	G6
	938.75
	1163.35
	1051.05

	Mean
	994.74
	1046.61
	1020.68

	Factors
	P
	G
	P x G

	S.Em.(±)
	8.95
	15.51
	23.68

	CD 5%
	26.25
	45.47
	69.46



3.4 Quality attributes
Pruning generally improved flower size in Jasminum sambac, with pruned plants producing longer (16.59 mm) and broader (28.51 mm) flowers than unpruned ones due to better light interception and nutrient allocation (Krishnamoorthy, 2014; Sendhilnathan et al., 2017). The largest flowers occurred under P₁G₆ (19.04 mm length; 33.82 mm diameter), confirming the strong role of GA₃ in promoting cell elongation and floral expansion (Baskaran et al., 2007; Dhanasekaran, 2018). However, excessive GA₃ sometimes restricted floral breadth (e.g., P₀G₆), reflecting the importance of dosage balance (Angitha et al., 2022). NAA treatments mainly supported shoot and biomass accumulation, with moderate influence on floral quality compared to GA₃. Oil extraction efficiency was highest with GA₃ at 150 ppm (1.70 g flowers/ml oil), indicating its positive role in photosynthesis and secondary metabolite synthesis (Sendhilnathan et al., 2017), whereas MH treatments required more flowers per ml oil, consistent with its suppressive effect on metabolism (Sharma et al., 1995). Thus, pruning improves overall flower quality, GA₃ enhances both size and oil content, and NAA promotes vegetative vigor, suggesting that careful integration of these practices can optimize both yield and floral attributes.



Table 5: Influence of pruning and plant growth regulators (PGRs) on quality attribute 
	Treatments
	Flower Length (mm)
	Flower Diameter (mm)
	Amount of flower for extraction of 1ml oil

	
	P0
	P1
	Mean
	P0
	P1
	Mean
	P0
	P1
	Mean

	G0
	14.51
	16.63
	15.57
	27.12
	33.82
	30.47
	1.75
	2.34
	2.05

	G1
	15.98
	16.56
	16.56
	23.16
	27.55
	25.36
	1.65
	1.83
	1.74

	G2
	15.36
	17.46
	16.41
	23.05
	25.94
	24.50
	1.70
	1.71
	1.70

	G3
	13.75
	14.94
	14.35
	28.64
	24.73
	26.69
	1.86
	1.80
	1.83

	G4
	17.34
	18.22
	17.78
	28.64
	32.71
	30.68
	2.11
	1.77
	1.94

	G5
	17.94
	13.28
	15.61
	19.53
	26.60
	23.07
	2.20
	1.87
	2.04

	G6
	18.97
	19.04
	19.01
	18.53
	28.19
	23.36
	1.69
	2.01
	1.85

	Mean
	16.26
	16.59
	16.43
	24.10
	28.51
	26.30
	1.85
	1.91
	1.88

	Factors
	P
	G
	P x G
	P
	G
	P x G
	P
	G
	P x G

	S.Em.(±)
	0.07
	0.12
	0.18
	0.27
	0.47
	0.71
	0.10
	0.17
	0.26

	CD 5%
	0.20
	0.34
	0.52
	0.79
	1.37
	2.09
	0.29
	0.50
	0.77



[image: ][image: ]
Fig 5. Measurement of Flower length & Diameter using vernier calliper
4. CONCLUSION
The study demonstrates that pruning in combination with bio-regulators significantly improves growth, flowering, yield, and post-harvest life of Jasminum sambac. Among treatments, pruning with MH @ 1000 ppm (P₁G₆) produced the highest flower yield and superior quality, while GA₃ @ 150 ppm (P₀G₂/P₁G₂) enhanced vegetative growth and extended marketable shelf life. Paper bag packaging under cold storage was most effective in prolonging flower freshness. Thus, pruning not only improved growth and yield but also modified the structural framework of jasmine, making plants more manageable for commercial cultivation.
These findings have direct implications for jasmine growers and the floriculture industry, providing a practical strategy to enhance productivity and reduce post-harvest losses.
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P0G0	P0G1	P0G2	P0G3	P0G4	P0G5	P0G6	P1G0	P1G1	P1G2	P1G3	P1G4	P1G5	P1G6	3.93	4.83	4.7	4.93	5.17	5.2	6.1	4.2	4.2699999999999996	4.2	4.2	5.16	6.3	9.3000000000000007	Treatments


No. of Flowers per cyme




Weight of 100 flowers	
P0G0	P0G1	P0G2	P0G3	P0G4	P0G5	P0G6	P1G0	P1G1	P1G2	P1G3	P1G4	P1G5	P1G6	60.17	46.21	44.13	42.08	41.45	53.36	55	51.82	53.31	51.84	52.64	49.66	60.71	67.239999999999995	Treatments


weight (g)
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