









Extended Abstract
Evaluation of resistant rootstocks for grafting tomato (Solanum lycopersicum) variety Thilina to manage bacterial wilt 











Introduction
Tomato (Solanum lycopersicum), one of the most important cash crops in the family Solanaceae, ranks as the world's second most consumed vegetable (Ganiyu et al., 2020). However, production faces some critical challenges, including post-harvest losses of tomato, which is around 40-60% and bacterial wilt disease caused by Ralstonia solanacearum. Bacterial wilt causes up to 100% of tomato yield loss (Wamani et al., 2023). 
The causal organism of bacterial wilt disease infects plants through root tips and wounds, forming very high cell densities by multiplying rapidly, which can cause permanent wilting and death of the plant (Mansfield et al., 2012).  Effective chemical and antibiotic treatments are limited for field application. Furthermore, biological control methods employing bacterial strains have shown limited success under field conditions (Achari and Ramesh, 2014; Singh et al., 2018). While resistant varieties offer disease management potential, they can carry undesirable traits from wild species (BoShou, 2005; Denny, 2006). Therefore, alternative approaches need to be identified. 
Grafting is an effective cultural practice that is commercially used on Solanaceae and cucurbit crops, particularly in Asian and European greenhouse systems (Lee, 1994; King et al., 2008). This method was introduced commercially to tomatoes in the 1960s (Lee and Oda, 2010). It requires a scion with desirable fruit characteristics and a rootstock with soilborne disease resistance. As a result, a grafted plant has both desirable characteristics. Tomato and eggplant rootstocks are used for the grafting of tomatoes worldwide. Eggplant rootstocks demonstrate superior bacterial wilt resistance compared to tomato rootstocks (Ramesh et al., 2022). 
Lanka sour and T245 are already recommended as bacterial wilt-resistant tomato varieties by the Department of Agriculture (DOA), Sri Lanka, while Padagoda is also recommended as a bacterial wilt-resistant brinjal variety by the DOA. Pepino (Solanum muricatum)) can be used as a rootstock for successful tomato production, yielding marketable fruits  (Mizumura et al.,2021).

Objectives
· To evaluate the resistant rootstocks for grafting the tomato variety Thilina to manage the bacterial wilt disease 
· To evaluate the growth and yield potential of grafted tomato plants of the variety Thilina
Materials and Methods
The experiment was conducted at the Horticultural Crop Research and Development Institute (HORDI), Gannoruwa, during the Maha season in 2023. 
The experiment was conducted as Randomized Complete Block Design (RCBD) with 5 treatments and 4 replicates. The seeds of Lanka Sour, T245, Thilina, and Padagoda were collected from the HORDI. They were sown on germination trays, and seedlings were prepared. Pepino was propagated by semi-hardwood stem cuttings. Variety Thilina was served as the scion onto the above four rootstocks as shown in Table 1.  

Table 01: Grafting treatments used in the study
	Treatment
	Treatment Number

	Non grafted Thilina 
	T1

	Thilina + Lanka Sour 
	T2

	Thilina + T245
	T3

	Thilina +   Padagoda
	T4

	Thilina +  Pepino
	T5









Three to five weeks-old rootstocks and scion plants were used for the wedge grafting. The top portion of the scion was left with 2-3 leaves and the base was cut as a wedge. The top portion of the rootstock was removed above the cotyledons and about 1cm deep vertical cut was made at the centre of the stem. The surfaces of the cut scion and rootstock were then gently joined and held together within a wooden graft clip of 2.5-3 mm-inner diameter. The grafted plants were kept in a healing chamber for seven days which made with transparent polythene. They were then hardened for 10 days in a field nursery, where they were progressively exposed to more sunlight each day. Hardened plants were transplanted in UV-treated polythene bags. Bags were filled with the mixture of topsoil, cow dung, and sand in 3:1:1 ratio. Topsoil was obtained from a field that had been severely infected with bacterial wilt disease caused by Ralstonia solanacearum in the previous cropping season. The bags were placed in a field that had been previously infested with bacterial wilt diseases. Eight plants per treatment were maintained per replicate. 
Bacterial wilt percentage, plant height (cm), number of primary branches, and number of fruits per plant were measured. The data were analysed using the one-way Analysis of Variance (ANOVA) in SAS statistical software, and mean separation was done by Duncan’s test.

Results, Discussions, and Conclusions

Table 02: Effect of treatments on bacterial wilt percentage, plant height, number of primary branches, and number of fruits of tomato variety Thilina.
	Treatment
	Bacterial Wilt Percentage (%) 
	Plant Height (cm)
	Number of Primary Branches 
	Number of Fruits 

	
	
	Time
	Value
	
	

	T1
	37.5a
	4WAT
	34.53ab
	6.63b
	26.63b

	
	
	5WAT
	38.37c
	
	

	
	
	6WAT
	53.92b
	
	

	T2
	0.00c
	4WAT
	31.38b
	8.45a
	31.73a

	
	
	5WAT
	38.47c
	
	

	
	
	6WAT
	53.93b
	
	

	T3
	9.38b
	4WAT
	31.12b
	8.17a
	26.69b

	
	
	5WAT
	42.35b
	
	

	
	
	6WAT
	55.77b
	
	

	T4
	3.13bc
	4WAT
	37.31a
	8.43a
	22.81b

	
	
	5WAT
	51.33a
	
	

	
	
	6WAT
	62.23a
	
	

	T5
	4.17bc
	4WAT
	21.4c
	7.13ab
	12.33c

	
	
	5WAT
	36.16c
	
	

	
	
	6WAT
	52.83b
	
	


*WAT- Weeks After Transplanting

A significant variation resulted among grafted and non-grafted plants in their reaction against bacterial wilt. In Lanka Sour rootstock, no wilt symptoms appeared in any of the grafted plants, indicating a high level of resistance (Table 2). The highest disease incidence (37.5%) was observed in non-grafted Thilina, followed by Thilina grafted onto T245 (9.38%), Pepino (4.17%), and Padagoda (3.13%) rootstocks.
Thilina grafted onto Padagoda rootstock achieved maximum plant height from the 4th week onward, and the plant height was 37.31 cm, 51.33 cm, and 62.23 cm at 4, 5, and 6 Weeks After Transplanting (WAT). Plant heights for all treatments other than Padgoda (T4) were not significantly different from each other at 6 WAT, recording 55.77 cm (T245), 53.93 cm (Lanka Sour), 53.92 cm (non-grafted Thilina), and 52.83 cm (Pepino). 
	All grafted plants except T5 (Pepino + Thilina) produced a significantly higher number of primary branches compared to non-grafted plants at 60 Days After Transplanting (DAT). Thilina grafted onto Lanka Sour produced the maximum number of primary branches at 60 DAT (8.45), while the minimum number of branches was found in non-grafted Thilina plants at 60 DAT (6.63). Padagoda (8.43) and T245 (8.17) rootstocks were statistically on par for the number of primary branches with Lanka Sour rootstock (8.45) at 60 DAT.
At 60 DAT, the highest number of fruits was observed in grafted Thilina on Lanka Sour rootstock (31.73), followed by T245 rootstock (26.69), non-grafted plant (26.63), and Padagoda rootstock (22.81). The least number of fruits was shown in grafted Thilina on Pepino rootstock (12.33).
The results indicated that Lanka Sour and Padagoda have potential for grafting with Thilina to manage bacterial wilt, and furthermore, grafting improved plant growth compared to non-grafted plants except when using Pepino rootstocks. Lanka Sour performed best overall, combining bacterial wilt resistance with the highest fruit yield, suggesting it as a promising rootstock to be grafted with Thilina (Ananda et al., 2023). While Pepino rootstock reduced disease incidence, it severely compromised plant growth and fruit production.
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