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[bookmark: _Hlk213845965]ABSTRACT
[bookmark: _Hlk213845954]An experiment was conducted to identify the most effective grafting method for guava (Psidium guajava L.) under different seasons and growing environments. The study evaluated two seasons as October (S1) and February (S2) and three environments: open field (C1), mist chamber (C2), and polyhouse (C3). Wedge grafting performed within the mist chamber consistently produced superior results across both seasons. In October, wedge grafted plants showed earlier bud sprouting (15.67 days), higher survival (60.33%) and a greater number of sprouts per graft (3.66) under mist chamber conditions. Likewise, during February, wedge grafting recorded the highest graft survival (70.89%), graft success (80.45%), number of leaves (20.00), leaf area (52.06 cm²) and sprout length (11.33 cm) in the mist chamber environment. Overall, the findings indicate that wedge grafting in a mist chamber during February is the most suitable technique for achieving high-quality and successful guava propagation under the agro-climatic conditions of Coimbatore, offering a more efficient alternative to the traditionally practiced open-field layering.
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INTRODUCTION
Guava (Psidium guajava L.) is a major tropical and subtropical fruit crop valued for its high nutritional content, adaptability, and economic importance. Belonging to the family Myrtaceae and order Myrtales, it ranks fifth among fruit crops in India in terms of area and production. The crop thrives across diverse agro-climatic regions and is cultivated extensively for its nutritive fruits, which are rich in vitamin C, pectin, calcium, and phosphorus [1,2]. Guava’s affordability, high productivity and multiple uses have contributed to its increasing commercial significance and consumer demand in both domestic and export markets. With the rapid expansion of guava cultivation and the adoption of modern orchard systems such as high-density planting, there is a growing need for large quantities of uniform, disease-free, and vigorous planting material. However, the non-availability of quality propagules remains a major constraint affecting productivity. Guava can be propagated both sexually and asexually, but asexual propagation is preferred for maintaining genetic fidelity and ensuring early bearing. Among asexual methods, grafting has gained prominence due to its potential to combine desirable scion and rootstock traits, enhance stress tolerance, and improve overall plant performance [3,4]. Traditional propagation techniques such as air layering, though widely used, often result in weak root systems and high susceptibility to biotic stresses, particularly root-knot nematode (Meloidogyne enterolobii), leading to considerable yield losses. Grafting onto resistant or tolerant rootstocks offers a viable solution to overcome these challenges, ensuring higher survival and better adaptability under varied environments. Furthermore, grafting facilitates rapid and large-scale multiplication of elite cultivars throughout the year when optimized with suitable environmental conditions [5]. The success of grafting is significantly influenced by factors such as technique, season, temperature, and humidity. Standardizing the most effective combination of grafting method and environmental condition is therefore essential to achieve higher success rates, vigorous growth, and greater field survival of grafted plants [6-8]. Hence, the present study assess the influence of various grafting techniques, seasons, and environmental conditions on the success, growth performance, and survival of guava grafts. The findings aim to identify a cost-effective and efficient propagation protocol suitable for year-round production of quality planting material under Coimbatore conditions.

MATERIALS AND METHODS 
The experiment entitled was conducted at the College Orchard, Horticultural College and Research Institute, Tamil Nadu Agricultural University, Coimbatore. The study was carried out during October 2018 (monsoon season) (S1) and February 2019 (spring season) (S2). The trial was laid out in a Factorial Completely Randomized Design (FCRD) comprising four grafting methods as wedge grafting (G1), side grafting (G2), softwood grafting (G3) and saddle grafting (G4). Each treatment combination was assessed under three environmental conditions: open field (C1), mist chamber (C2) and shade net house (C3), resulting in 12 treatment combinations replicated three times. Guava seedlings were raised from locally sourced seeds. Seeds were sown in pro-trays and seedlings at the 3 to 4 leaf stage were transplanted into polythene bags (300-gauge thickness) containing a well-drained growing medium composed of red soil and farmyard manure (1:1). Seedlings aged 6 to 8 months, vigorous and uniform in growth were selected for grafting. One-season-old terminal scion shoots measuring 15 to18 cm in length, with a thickness of 0.5–1.0 cm and bearing 3–4 healthy buds were collected from disease-free mother plants. Scions were defoliated one week prior to detachment and the apical tips were clipped to promote swelling of dormant buds. At the time of grafting, the basal end of the scion was shaped into a 4 to 5 cm wedge. The observations recorded regularly on success of grafting such as graft-take per cent recorded at 60th day, days taken to sprout, no of sprouts /grafts and vegetative parameter like number of leaves per new shoot, leaf area (cm2), no of sprouts /grafts, sprout length and finally graft survival percentage were recorded at 120 DAG and were analyzed statistically for interpretation of results.
RESULTS AND DISCUSSION
The results presented in Tables 1– 4 clearly demonstrate that the season of grafting, grafting method, growing environment and their interactions exerted significant influence on bud sprouting, graft success, vegetative growth and final graft survival in guava.
EFFECT OF SEASON
The influence of season on graft performance was highly significant across most parameters. Grafts performed during October (S1) exhibited the earliest bud sprouting (15.67 days) under mist chamber conditions (Table 1) compared to those made in February (S2). However, grafts performed in February consistently outperformed October in overall graft success and subsequent vegetative development. During February, wedge grafting under the mist chamber recorded the highest graft success (80.45%), graft survival (70.89%), leaf area (52.06 cm²), number of leaves (20.33), and sprout length (11.33 cm) (Tables 2– 4). The superior performance in February may be attributed to the favorable microclimatic conditions, particularly optimal temperatures and higher relative humidity prevailing during early spring. These conditions likely enhanced cambial activity and facilitated rapid callus formation at the graft union, leading to improved graft establishment and vegetative growth. This is consistent with reports by Rani et al., 2015; Syamal et al., 2012; Barathkumar, 2017, who emphasized the role of mild temperatures and adequate humidity in promoting successful graft union formation in guava and aonla.
EFFECT OF GRAFTING METHOD
Among the grafting methods evaluated, wedge grafting (G1) consistently produced superior results across both seasons and environments. It resulted in earliest sprouting (15.67 days), highest graft success (80.45%), maximum graft survival (70.89%), maximum number of leaves (20.33), highest number of sprouts (3.66), greatest sprout length (11.33 cm) and largest leaf area (52.06 cm²). The advantages of wedge grafting can be attributed to its greater cambial surface contact and mechanically secure union, which promote rapid healing and successful graft establishment. The wedge-shaped scion fits firmly into the “V”-shaped slit of the stock, creating strong tension and alignment that enhances cambial continuity and callus formation. Similar findings were previously documented by Kelaskar et al., 1991 in jackfruit, Pampanna et al., 1994) in sapota, Bharad and Mahorkar, 2011 in jamun, and Beera, 2013 who emphasized the superiority of wedge grafting over other grafting methods.
EFFECT OF GROWING ENVIRONMENT
Environmental conditions had a profound influence on the success and growth of grafted plants. Across all grafting methods and both seasons, the mist chamber (C2) produced the most favorable results as earliest bud sprouting (15.67–17.00 days), highest sprout number (up to 3.66), highest graft success (up to 80.47%), highest sprout length (up to 11.33 cm), largest leaf area (up to 52.06 cm²) and maximum graft survival (up to 70.89%). The high relative humidity and moderated temperature inside the mist chamber created an ideal environment for scion–stock interactions by reducing moisture loss from the graft union, improving cell activity, and increasing auxin deposition at the graft interface. This promoted rapid callusing, improved vascular connection, and enhanced early sprout growth. These results align with earlier findings by Syamal et al., 2012; Angadi, 2012; Munthaj, 2014 in guava, and Sarada et al., 1991 in cashew, who emphasized the importance of controlled humidity and temperature in propagation environments. In contrast, grafts maintained in the open field (C1) recorded the lowest performance across all parameters, such as lowest graft success (36.33%), sprout length (4.70 cm) and leaf area (30.67 cm²) were observed at 120 DAG (Tables 3 and 4). The fluctuating temperatures, lower relative humidity and exposure to desiccation stress in the open environment likely contributed to poorer healing and graft establishment.
INTERACTION EFFECTS
The interactions among season, grafting method, and growing environment (T × C, T × S, S × C) were significant for most parameters. Notably, the combination of wedge grafting × mist chamber × February consistently produced the best overall graft performance, indicating that grafting success in guava is maximized when the physiological stage of plant materials (February season), grafting technique (wedge grafting) and propagation environment (mist chamber) all complement each other.
CONCLUSION 
The present study demonstrated that the success of guava (Psidium guajava L.) grafting is strongly influenced by the interaction of season, grafting technique and propagation environment. Among the methods, wedge grafting consistently produced the earliest bud sprouting, highest graft-take, superior vegetative growth and greatest graft survival. The mist chamber environment provided optimal conditions for graft establishment by maintaining high relative humidity and stable temperatures, thereby facilitating rapid callus formation and efficient scion–stock union. Seasonal influence was also evident, with grafts performed in February showing significantly higher graft success, sprout growth, leaf production and survival compared to October, likely due to favorable microclimatic conditions during early spring that promote enhanced cambial activity and physiological compatibility. Overall, the combination of wedge grafting performed during February and maintained under mist chamber conditions emerged as the most effective approach for achieving vigorous and reliable guava propagation under the agro-climatic conditions of Coimbatore. This method offers a substantial improvement over conventional open-field propagation practices and can be recommended for large-scale commercial production and nursery management to enhance uniformity, efficiency and planting success in guava cultivation.
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[bookmark: _Hlk213885563]Table 1. Effect of different grafting and propagation conditions on days taken for bud sprouting in guava and no of sprouts taken on 120 days
	Treatments
	Days taken for bud sprouting
	Number of sprouts

	
	October (S1)
	February (S2)
	October (S1)
	[bookmark: _Hlk213804683]February (S2)

	
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)

	G1 (Wedge)
	 26.00
	15.67
	 22.00
	 28.00
	 17.00
	 22.33
	1.66
	3.66
	2.00
	1.33
	2.66
	2.22

	 G2 (Side)
	 29.66
	17.34
	 22.00
	 31.00
	 18.67
	 25.67
	1.33
	3.00
	2.33
	1.67
	2.33
	1.66

	G3 (Softwood)
	 25.66
	16.67
	 21.33
	 27.34
	 19.67
	 23.66
	1.33
	3.00
	2.33
	1.67
	3.00
	2.66

	G4 (Saddle)
	 26.34
	19.00
	 25.66
	 30.00
	 28.66
	 25.66
	1.33
	2.33
	1.67
	1.33
	2.33
	2.00

	Source
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)

	T
	0.737
	1.52*
	0.87
	1.76*
	0.30
	NS
	0.30
	NS

	C
	0.638
	1.31*
	0.74
	1.53*
	0.26
	0.54**
	0.26
	0.54*

	T X C
	1.27
	2.63*
	1.48
	3.06*
	0.52
	1.03*
	0.52
	NS


NS – Non significant   ** - Significant






Table 2. Effect of different grafting and propagation conditions on graft No of leaves and Leaf area (cm2) in guava at 120 days after grafting

	Treatments
	Number of leaves
	Leaf area (cm2)

	
	October (S1)
	February (S2)
	October (S1)
	February (S2)

	
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)

	G1 (Wedge)
	10.66
	19.67
	13.66
	11.67
	20.33
	16.33
	34.93
	46.78
	39.65
	34.93
	52.06
	42.06

	 G2 (Side)
	9.00
	16.34
	13.00
	11.37
	18.33
	14.66
	34.20
	43.72
	36.53
	32.01
	46.80
	41.60

	G3 (Softwood)
	11.33
	15.67
	13.00
	13.37
	17.66
	14.67
	34.85
	44.85
	39.85
	35.20
	48.20
	39.46

	G4 (Saddle)
	8.33
	12.66
	10.00
	10.37
	15.00
	12.67
	31.98
	41.98
	35.98
	30.67
	37.47
	35.68

	Source
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)

	T
	0.67
	1.39**
	0.68
	1.42*
	0.60
	1.24
	1.01
	2.08**

	C
	0.58
	1.20**
	0.59
	1.23**
	0.52
	1.07
	0.87
	1.80**

	T X C
	1.17
	2.31*
	1.19
	2.46*
	1.04
	2.15
	1.75
	3.61*


NS – Non significant   ** - Significant





Table 3. Effect of different grafting and propagation conditions on graft success percentage at 60 days  and sprout length in guava at 120 days after grafting

	Treatments
	Graft success percentage 
	[bookmark: _Hlk213879088]Sprout length (cm) 

	
	October (S1)
	February (S2)
	October (S1)
	February (S2)

	
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)

	G1 (Wedge)
	 53.00
	 70.04
	 60.33
	50.66
	80.45
	 74.23
	5.83
	9.03
	6.73
	7.96
	11.33
	10.16

	 G2 (Side)
	 50.89
	 59.63
	 55.66
	63.25
	73.11
	 68.77
	5.40
	7.98
	6.96
	7.20
	10.26
	8.83

	G3 (Softwood)
	 49.33
	 53.10
	 54.94
	51.11
	65.66
	 70.94
	5.16
	8.06
	5.96
	6.96
	9.70
	8.03

	G4 (Saddle)
	 36.33
	 45.33
	 40.79
	45.91
	55.50
	 48.54
	4.70
	6.80
	5.06
	7.23
	8.56
	7.86

	Source
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)

	T
	1.59
	3.28**
	1.48
	3.06**
	0.28
	0.59*
	0.17
	0.36**

	C
	1.37
	2.84**
	1.28
	2.65**
	0.25
	0.51**
	0.15
	0.31**

	T X C
	2.72
	5.68*
	2.56
	5.30*
	0.50
	1.00*
	0.30
	0.63*


NS – Non significant   ** - Significant





Table 4. Effect of different grafting and propagation conditions on graft survival percentage at 120 days after grafting
	Treatments
	Graft survival percentage (%)

	
	October 2018 (S1)
	February 2019 (S2)

	
	C1 (Open)
	C2 (Mist)
	C3 (Shade)
	C1 (Open)
	C2 (Mist)
	C3 (Shade)

	G1 (Wedge)
	 39.00
	 60.33
	 57.33
	 42.55
	 70.89
	 56.10

	 G2 (Side)
	 34.22
	 59.96
	 56.33
	 35.07
	 60.00
	 51.75

	G3 (Softwood)
	 46.00
	 55.33
	 53.90
	 37.54
	 57.01
	 49.77

	G4 (Saddle)
	 37.00
	 48.66
	 41.66
	 25.00
	 38.00
	 29.29

	Source
	S.Ed
	C.D (0.05%)
	S.Ed
	C.D (0.05%)

	T
	1.84
	3.80**
	1.94
	2.98**

	C
	1.59
	3.29**
	1.68
	2.58**

	T X C
	3.19
	6.59*
	3.36
	5.17*



NS – Non significant   ** - Signific


