


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

ABSTRACT
Guava (Psidium guajava L.) is an important tropical and subtropical fruit crop valued for its nutritional, economic, and industrial significance. However, morphological characterization and propagation studies of interspecific guava rootstocks remain limited. The present investigation evaluated the effect of season of explants excision and explant size on the propagation of wilt-tolerant interspecific guava rootstock (Psidium molle × Psidium guajava). The study was conducted during 2024–2025 at the Division of Crop Improvement and Biotechnology, ICAR–Central Institute for Subtropical Horticulture (CISH), Rehmankhera, Lucknow, India. The experiment was laid out in a Completely Randomized Design (CRD) with four replications for seasonal treatments and five replications for explant size treatments. Data on season of explants excision revealed that July–September recorded the highest rooting frequency (81.91%), regeneration frequency (83.66%), plant height (32.02 cm), and shoot girth (4.71 mm). Five cm long explants resulted in the earliest root initiation (21.24 days), whereas 10 cm explants showed superior rooting percentage (57.43%), number of primary roots (19.09), number of secondary roots (31.76), primary root length (11.63 cm), and root diameter (0.74 mm). The results demonstrate that both season and explant size significantly influence propagation efficiency in wilt-tolerant interspecific guava rootstock.
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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, Telangana, West Bengal, Assam, Orissa, Karnataka, Kerala, Rajasthan and Gujarat. Uttar Pradesh is one of the leading states where total area is 30.488millionhectares 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 (Now Prayagraj) 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 asexually 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). However, ICAR-CISH has developed an interspecific (P molle x P. guajava) hybrid rootstock which has shown wilt tolerance. This rootstock is shy to root. Hence, it is prerequisite to parameterize explants size and season of explants collection for efficient multiplication system. 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 2024-25inthe 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 10cm 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 in growth hormone viz; IBA (1000ppm) solution for 45 min. In each replication of both experiments 20 plants were taken and trial was conducted under protected conditions. Morphological data related to rooting percentage (%), regeneration frequency (%), plant height (cm), shoot girth (mm), days taken for root initiation (days), number of primary and secondary roots, length of primary roots (cm), diameter of primary roots (mm) were taken.
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±50C) 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 Rani et al. (2015) and Bhusari et al. (2023) in guava.
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 Dixit et al. (2019) in guava and Joseph and Sobhana in passion fruit (2020).
3.1.3. Plant Height (cm) and Shoot girth (mm) ÷
The effect of different season on plant height (cm) was found to be significant (Table 1). 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 effect of different season on shoot girth (mm) was found to be significant (Table 1). Among the treatments, 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 comparatively lower shoot girth (mm) was observed during January–March (1.31mm). The increase in plant height and shoot girth can be attributed 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 (Kumar et al., 2023). Improvement of shoot girth by using plant growth regulators was also noticed by Othman et al., (2023) in citrus plants.
Table 1. -Effect 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 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 (Tanwar et al., 2020).
3.2.2. Rooting percentage÷
The data related to rooting is presented in Table 2. 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. Highest rooting percentage on vegetative propagation might be due to more congenial environmental factors during experiments and improved the rooting percentage under various size of cutting. Also supported by Rajamanickam, et al., in guava (2021) and Kumar et al. in guava (2023).
3.2.3. Number of primary and secondary 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 (Table 2). The lowest number (7.40) of primary roots was recorded in 5 cm cuttings. 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 and secondary roots due to the availability of more relative humidity and optimum light intensity during experiment activated the synthesis of more absorption of minerals and nutrients. (Sundarrajan, et al.,2024 and Ahmad, Z. and Sajid, M., 2025).
3.2.4. 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 (Table 2). The minimum (4.79cm) length of primary roots was recorded in 5 cm cuttings. Longer main roots as a result of increased food and carbohydrate reserves, which support healthier root development. Additionally reported by Dahiya et al. (2015) in Kagzi lime and Ratna Kumari (2014) in pomegranate.
3.2.5. 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) cutting, data presented in Table 2. The minimum diameter of primary roots (0.64mm) was observed in 5 cm cuttings. The increase in root diameter observed in the present study may be associated with the greater accumulation of photosynthates in root tissues and the enlargement of cortex parenchymatous cells. The translocation and storage of assimilates in roots can stimulate cellular expansion and tissue development, which ultimately contributes to an increase in root thickness (Patil et al., 2024).
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 to root. The study showed that the effect of different seasons of explants excision and size of of explants on propagation of interspecific wilt tolerant rootstock. It is evident from the data that morphological characters like rooting frequency, regeneration frequency, plant height and shoot girth were enhanced by optimum season of excision and days taken for root initiation, rooting percentage, number of primary and secondary roots, length and diameter of primary roots were highly correlated with size of explants. It can be concluded that the season July to September for excision of explant and 10 cm nodal shoots resulted in high frequency multiplication of interspecific wilt tolerant rootstock. This can also be tested for other crop for mass multiplication.
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