


Effect of explants size and season on propagation of wilt tolerant interspecific rootstock of guava (Psidium molle Bertolx Psidium guajava L.)


ABSTRACT
Guava (Psidium guajava L.), is a major tropical and sub-tropical fruit crop, valued for its high nutritional value, economic significance and industrial applications. Despite its prevalent cultivation in India and global tropical and sub-tropical regions, morphological characterization of guava is still limited, especially for local and wild types. Such characterization is indispensable for accurate identification, effective conservation and for framing targeted breeding programme to produce wilt tolerantte interspecific rootstock of guava (Psidium molle x Psidium guajava). The present study on effect of explants size and season on propagation of wilt toleratent interspecific rootstock of guava (Psidium molle x Psidium guajava) was carried out on at Division of Crop Improvement & Biotechnology, ICAR-CISH, Rehmankhera, Lucknow (U.P.), during the year 2024-25. The experiment was laid out in Completely Randomized Design (CRD) with four replications in season and five replications in size. Morphological traits evaluated parameters in different season like rooting frequency (81.91%), regeneration frequency (83.66%), plant height (32.02cm), shoot girth (4.71mm) was found significantly highest in July-September. In second experiments morphological parameters viz; days taken for root initiation (21.24) was found minimum in 5 cm explants size, but percentage of  rooting (57.43), number of primary roots (19.09), number of secondary roots (31.76), length of primary roots(11.63 cm) and diameter (0.74mm) of primary roots was found highest in 10 cm explants size. 
Keywords: -Rootstock, Propagation technique, Seasonal effects, Survival, Rooting percentage, tolerant.
1.0 INTRODUCTION
Psidium guajava L. is the best-known species of the Myrtaceae family and has been distributed worldwide in a wide range of climatic conditions (Pereira et al., 2017). Guava is a native of Tropical America (from Mexico to Peru). In guava, most of the commercial cultivars are diploid (2n=2x=22). However, Psidium guajava is the commonly cultivated commercial species in India as well as in other countries. 
In terms of production, guava ranks fourth after banana, mango and citrus in India (NHB, 2024-25). It has attained popularity in the dietary list of common people of our country owing to nutritious, deliciousness, pleasing flavour and availability for a longer period of time in a year at moderate price. Besides its high nutritional value, it bears heavy crop every year and is a good source of carbohydrates (11 to 13 %), fat (0.5%), protein (0.71 %) and other minerals such as calcium 29 mg; iron 0.5 mg and phosphorus 10 mg/100 g fresh fruit (Gavhane et al., 2022). 
It is widely grown in several states viz; Uttar Pradesh, Bihar, Madhya Pradesh, Maharashtra, Andhra Pradesh, Tamil Nadu, Telagana, West Bengal, Assam, Orissa, Karnataka, Kerala, Rajasthan and Gujarat. Uttar Pradesh is one of the leading states where total area is 30.488 million hectares under guava cultivation with production of over 54 lakh metric tonnes (Anonymous, 2024-25).
Uttar Pradesh is by far the most important guava growing state in India and Allahabad has earned the reputation of producing the best quality of guava in the country as well as in the world.
Guava can be sexually or asexuallay propagated, the asexual form is being commercially practised. Seed originated guava plants cannot maintain the genetic purity of the variety due to segregation and the recombination of character during reproduction. Perhaps, clonal propagation in Psidium sp. can be practised to avoid segregations and to maintain purity. Vegetative propagation technique also influences the vigour, productivity and quality of the fruits. Asexually guava can be successfully propagated by layering, cutting, grafting and budding. Among all Guava propagated through cuttings, are rapid, easy and more convenient technique for obtaining best rooting and survival percentage compared to other approaches (Yasir Ali, 2018).
In India, a variety with tolerance to wilt in addition to a high-yielding capacity of good quality fruit is lacking in the commercial cultivars of guava. Hence, the identification of wilt-tolerant species of guava and their use in the development of cultivars deserve the greatest priority. A relatively high level of tolerance to wilt is present in P. cattleianum, which could be used in breeding programmes (Gurung et al., 2020). The present study was therefore designed to standardize the best size of cuttings and season for performing propagation to exploit the character of wilt tolerance from interspecific hybrids.
2.0 MATERIALS AND METHODS
The study was conducted during the year 2024-25 in the Division of Crop Improvement & Biotechnology, ICAR-CISH, Rehmankhera, Lucknow (U.P.) located between 26°45' and 27°10' North (latitude) and 80°30' and 80°55' East (longitude) at an altitude.The experiment was laid out  in Completely Randomized Design (CRD). The leafy shoot cutting 10 cm length was propagated in four different seasons replicated four times. In the other experiment three treatments of different size of cutting (5,10 and 15 cm) was trailed in five replication during July-September. Meanwhile the leafy shoot cutting of both the experiments was treated growth hormone viz; IBA (1000ppm) solution. In each replication of both experiments 20 plants were taken and trial was conducted under protected conditions.
Effect of season on leafy shoot cutting:
1. Rooting Frequency:
Rooting frequency was determined by counting the number of cuttings that produced roots out of the total number of cuttings planted in each treatment and expressed as percentage.
The rooting frequency was calculated using the following formula:

2. Regeneration Frequency (%):
Regeneration frequency (%) was calculated by dividing the number of explants showing regeneration by the total number of explants cultured and multiplying by 100.
The regeneration frequency was calculated using the following formula:

3. Plant Height (cm):
Plant height was measured from the soil surface at the base of the plant to the tip of the apical bud using a measuring scale and expressed in centimeters (cm). The measurement was taken at the time of observation for all plants in each treatment, and the average value was calculated.
4. Shoot girth (mm):
The shoot girth (mm) was measured at the base point of each shoot using a digital Vernier caliper.
Effect of size of explants:
1. Days taken for callus formation
Cuttings were regularly observed from the day of planting and for each unit the number of days taken for callus formation at the bottom of shoot was calculated by subtracting the date of callus appearance from the date of planting.
2. Percentage Rooting:
The percentage of rooting was calculated by dividdividing e the numbers of cuttings that have successfully developed roots by total numbers of cuttings planted at initially, then multiply by 100.  
3. Number of primary roots and secondary roots.
The number of primary and secondary roots was counted manually for each plant.
4. Length of primary roots (cm).
The length of the primary and secondary roots, each plant or cutting was measured from the point of emergence at the base of the cutting to the tip of the root using a measuring scale and expressed in centimeters (cm).
5. Diameter of primary roots (mm).
The diameter of primary roots (mm) was measured at the mid-point of each root using a digital Vernier caliper.
Statistical Analysis.
The collected data are presented as the mean of the three replications. One way analysis of variance (ANOVA) was used to determine significant differences between the means of treatments according to Least significant difference test. The statistical analysis was done by using “Agrianalyzer” software.

3. RESULTS AND DISCUSSION
3.1. -Effect of season on leafy shoot cutting:

3.1.1. Rooting Frequency:
The effect of different season on periods of rooting frequency was found to be significant (Table 1). Among the different seasons, the propagation done during July–September showed maximum rooting frequency (81.91 %), which was significantly superior to all other periods followed by April–June (41.32%), while comparatively lower rooting frequencies were observed during October–December (21.72%) and January–March (10.33%), the latter being the minimum. Highest rooting frequency might be due to the availability of congenial humidity (70-75%) and temperature (30±5 ) during the particular period. The maximum relative humidity and optimum light intensity during experiment activated the synthesis of more carbohydrates. Similar results were also reported by  in the leaves were also reported by Rani et al. (2015) and in guava and Bhusari et al., (2023) in guava (2023).	Comment by Vikram Appanna: Add degree	Comment by Vikram Appanna: Add degrees
3.1.2. Regeneration Frequency (%):
[bookmark: _Hlk219650117]The effect of different season on regeneration frequency (%) was found to be significant (Table 1). The treatments, the July–September period recorded the maximum regeneration frequency (83.66%), which was significantly superior to all other periods. This was followed by April–June (29.69%), and January–March (8.33%), the recorded minimum regeneration frequency (%).This increase in regeneration frequency was due to the availability of more mineral nutrients and efficient absorption by the vigorous root system. Results of similar nature were also recorded by According to Dixit et al. (2019) in guava and Joseph and Sobhana in passion fruit (2020).
3.1.3. Plant Height (cm):
The effect of different season on plant height (cm) was found to be significant (Table 1). During the July–September period recorded the maximum plant height (32.02cm), which was significantly superior to all other periods. The comparatively lower plant height (cm) was observed during January–March (17.25cm) and October–December (18.54cm). The increase ing ofin plant height can be attributed due to the availability of more mineral nutrients and efficient absorption by the vigorous root system. The maximum relative humidity and optimum light intensity during experiment activated the synthesis of more carbohydrates in the leaves (. Reported byKumar et al., in guava (2023).
3.1.4. Shoot girth (mm)
The effect of different season on shoot girth (mm) was found to be significant (Table 1). Among the treatments, during July–September period recorded the maximum shoot girth (4.71mm), which was significantly superior to other treatments. This was followed by April–June (2.62mm) and ,whenever comparatively lower shoot girth (mm) was observed during January–March (1.31mm). Improvement of shoot girth by using plant growth regulators was also noticed by Othman et al., (2023) in citrus plants.

Table 1. -EEffect of season on regeneration of wilt tolerant interspecific hybrid rootstock of guava through apical shoot 
	Treatments
	Rooting Frequency
	Regeneration Frequency (%)
	Plant Height (cm)
	Shoot girth (mm)

	January-March
	10.33
	8.33
	17.25
	1.31

	April-June
	41.32
	29.69
	24.02
	2.62

	July-September
	81.91
	83.66
	32.02
	4.71

	October-December
	21.72
	12.68
	18.54
	1.49

	SE(m±)
	0.57
	0.31
	0.28
	0.01

	CD (0.05)
	1.76
	0.95
	0.85
	0.03

	CV
	2.94
	1.84
	2.41
	0.77



3.2. -Effect of size of explants on success of propagation:
3.2.1. Days taken for root Initiation:
The data pertaining to the effect of different cutting lengths on days taken for root initiation are presented in Table 2. The results revealed significant variation among the size with respect to the time required for root initiation. Minimum number of days taken for root initiation (21.24 days) was recorded in 5 cm cuttings, which was statistically at par with 10 cm cuttings (23.49 days). In contrast, 15 cm cuttings required a significantly more aximum days (44.42 days) for root initiation, indicating delayed rooting. The mobilization and utilization of carbohydrate and nitrogen fraction in the presence of cofactor at wounding portion might have helped in better days taken for root initiation (,similar result wasalso reported by Tanwar et al., in pomegranate ( 2020).
3.2.2. Percentage Rooting:
Among the different size, 10 cm cuttings noticed the maximum rooting percentage (57.43%), which was significantly superior to both 5 cm (9.42%) and 15 cm (26.65%) cuttings. The lowest (9.33%) rooting percentage was observed in 5 cm cuttings, indicating poor rooting performance. Percentage rooting on vegetative propagation might be more congenial environmental factors during my experiments and improved the rooting percentage under various size of cutting according to Rajamanickam, et al., in guava (2021) and Kumaret al. in guava (2023).	Comment by Vikram Appanna: Please rephrase this sentence
3.2.3. Number of primary roots
The 10 cm cuttings produced the highest number of primary roots (19.09), which was significantly superior to both 5 cm (7.40) and 15 cm (12.78) cuttings. The lowest number (7.40) of primary roots was recorded in 5 cm cuttings. The improvement of number of primary roots due to the availability of more relative humidity and optimum light intensity during experiment activated the synthesis of more take minerals and nutrients. Similar results were also recorded Also reported by Ahmad and Sajid (2025) and in guava and Akram et al., (2025) in guava.
3.2.4. Number of secondary roots.
Among the different size, 10 cm cuttings produced the highest number of secondary roots (31.76), which was significantly superior to both 5 cm (20.40) and 15 cm (22.36) cuttings. The lowest number (20.40) of secondary roots was recorded in 5 cm cuttings. The improvement of number of primary roots due to the availability of more relative humidity and optimum light intensity during experiment activated the synthesis of more absorption of take minerals and nutrients (were reported bySundarrajan, et al., in guava (2024 and ), Ahmad, Z., and Sajid, M.,  in guava (2025).
3.2.5. Length of primary roots (cm).
The 10 cm cuttings produced the maximum length of primary roots (11.63cm), which was significantly superior to both 5 cm (4.69cm) and 15 cm (7.55cm) cuttings. The minimum (4.79cm) length of primary roots was recorded in 5 cm cuttings. Increasing the length of primary roots due to higher reserves of carbohydrates and nutrients, which promote better root growth. Also reported by Ratna kumari (2014) in pomegranate, Dahiya et al. (2015) in Kagzi lime.	Comment by Vikram Appanna: Please rephrase these two sentences
3.2.6. Diameter of primary roots (mm).
Among the various size, 10 cm cuttings recorded maximum diameter of primary roots (0.74mm), which was significantly superior to both 5 cm (0.33mm) and 15 cm (0.64mm) cuttings. The minimum diameter of primary roots (0.64mm) was observed in 5 cm cuttings. Growth of diameter of primary roots increase in fresh weight was noted wang et al., in capsicum (2018) and Kumar et al.,in guava (2023) also reported that microbial inoculants restored normal plant physiology.	Comment by Vikram Appanna: Rephrase these two sentences

Table 2. - Effect of size of explants on regeneration of wilt tolerant interspecific hybrid rootstock of guava through apical shoot
	Treatments
	Days taken for root Initiation
	Rooting
(%)
	Number of primary roots
	Number of secondary roots
	Length of primary roots (cm)
	Diameter of primary roots (mm)

	5cm
	21.24
	9.42
	7.40
	20.40
	4.69
	0.33

	10cm
	23.49
	57.43
	19.09
	31.76
	11.63
	0.74

	15cm
	44.42
	26.65
	12.78
	22.36
	7.55
	0.64

	SE(m±)
	0.21
	0.21
	0.12
	0.28
	0.12
	0.01

	CD (0.05)
	0.65
	0.66
	0.37
	0.86
	0.39
	0.03

	CV
	1.60
	1.54
	2.06
	2.53
	3.57
	4.54



4. CONCLUSION
[bookmark: _GoBack]The wilt tolerant rootstock is shy in rooting habit. Our study showed s the effect of different seasons on plant growth and different size of explants on propagation of interspecific wilt tolerant rootstock. It showed that the various plant growth characters like rooting frequency, regeneration frequency, plant height and shoot girth were enhanced by season and days taken for root initiation, rooting percentage, number of primary and secondary roots, length and diameter of primary roots were depended on size of explants. This study indicates that supports the season July to September season and 10 cm explants size have the great potentials to overcome the problem the mass multiplication problem of interspecific wilt tolerant rootstock in guava. This can also be tested for other crops with regard to also for masmasss multiplication.	Comment by Vikram Appanna: Re write this sentence
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