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EVALUATION OF GRAFTED TOMATO FOR RESISTANCE TO FUSARIUM WILT UNDER TELANGANA CONDITIONS

ABSTRACT: 
Aims: Evaluation of grafted tomato for resistance to Fusarium wilt under Telangana conditions.
Study Design: The poly bag experiment was laid out in Randomized Block Design (RBD).
Place and Duration of Study: The current experiment was conducted at College of Horticulture, Rajendranagar during Rabi, 2022.
Methodology: To find out the sources of resistance in grafted tomato for Fusarium wilt, three graft combinations i.e.T1 – Arka Vikas on Solanum torvum, T2 – Arka Vikas on Surya and T3 – Arka Vikas on Arka Keshav along with T4- Arka Vikas (Susceptible un grafted check) were screened under artificial inoculation conditions in poly bags. 
[bookmark: _Hlk195090856]Results: Among the four treatments, Fusarium wilt incidence ranging from 0 to 1 among three graft combinations such as T1 – Arka Vikas on Solanum torvum (0.00), T2 – Arka Vikas on Surya (1.00) and T3 – Arka Vikas on Arka Keshav (0.67) and (4.00) in T4 – Arka Vikas (Susceptible un grafted check). Among these T1 – Arka Vikas on Solanum torvum was showed highly resistance to Fusarium wilt with “0” score and the remaining graft combinations T2 – Arka Vikas on Surya and T3 – Arka Vikas on Arka Keshav was showed the resistance with the score values 1.00 and 0.67 respectively. Per cent of incidence was varied from 0% to 100%. The lowest per cent of incidence was recorded with the graft combination of T1 – Arka Vikas on Solanum torvum (recorded zero per cent incidence) and the highest per cent incidence was recorded in T4 – Arka Vikas (100% of incidence) where as T2 – Arka Vikas on Surya (25 % of incidence) and T3 – Arka Vikas on Arka Keshav (16.66% of incidence) respectively.
Conclusion: T1 – Arka Vikas on Solanum torvum was highly resistant to Fusarium oxysporum f. sp. lycopersici.
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INTRODUCTION:
Tomato (Solanum lycopersicum L.) is one of the most important vegetables grown globally. “The fruit improves the supply of vitamins and minerals in human nutrition” (Sabongari and Aliero, 2004). How ever, “it is infected by Fusarium oxysporum f. sp. lycopersici (Fol), causing a reduction in yields. Grafting has been utilized widely in tomato production to prevent losses caused by soil pathogens” (Saman et al., 2023). “Vascular wilt diseases, caused by bacteria, fungi, or oomycetes, impact a wide array of economically important crops globally” (Oliver et al., 2009; Planas-Marquès et al., 2020; Chitwood-Brown et al., 2021). “Fusarium oxysporum is major soil borne fungal pathogens of both greenhouse and field grown tomatoes in the warm vegetable growing areas of the world” (Rosewich et al., 1999). “Fusarium oxysporum penetrates the roots mainly through wounds and proceeds into and throughout the vascular system, leading to functional collapse, systemic wilting and often the death of the infected plant. Fusarium oxysporum f. sp. lycopersici (FOL) causes disease only in plants of the genus Lycopersicon (Rowe, 1980) and inhabits most tomato growing regions worldwide, causing tomato production yield losses” (Staniazsek et al., 2007). “This fungus responsible for vascular wilt disease in tomato and infects the vascular system of roots, inhibiting water transport, which in turn results in rapid plant death” (Malhotra et al., 1993; McGrath et al.,1987). “The first symptom of Fusarium wilt in gardens and fields is usually the golden yellowing of a single leaflet or shoot, or a slight wilting and drooping of the lower leaves on a single stem. Yellowed and wilted leaflets drop early. Affected plants turn to bright yellow, wilt, dry up and usually die before maturity. Three physiologic races of FOL, named 1, 2 and 3 in order of their discovery” (Booth 1971; Grattidge and Obrien,1982) are traditionally distinguished by each having a specific pathogenicity to tomato cultivars.

MATERIAL AND METHODS:
This experimental study was conducted at PG Students Research Block, College of Horticulture, Rajendranagar, Hyderabad during the year Rabi, 2022. The experiment was laid out in Randomized Block Design (RBD) with four treatments (Rootstocks - 3 and Scion -1)
[bookmark: _Hlk195096733] in five replications. The general view of the experimental plot is presented in (Plate 1).
Treatment details 
T1 – Arka Vikas on Solanum torvum + soil inoculated with Fusarium oxysporum f. sp. lycopersici 
T2 – Arka Vikas on Surya + soil inoculated with Fusarium oxysporum f. sp. lycopersici 
T3 – Arka Vikas on Arka Keshav + soil inoculated with Fusarium oxysporum f. sp. lycopersici T4 – Arka Vikas (Susceptible un grafted check) + soil inoculated with Fusarium oxysporum f. sp. lycopersici 

Isolation of culture 
Fusarium oxysporum f. sp. lycopersici pure culture was collected from ITCC, New Delhi. (Plate 2). Further sub cultured on PDA media and incubated on BOD incubator at 240C with 12h light and 12h dark. 

Procedure for Screening Fusarium wilt: 

· Two kgs of sorghum grains were soaked in water overnight in flasks. 
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Plate 1: Evaluation of grafted tomato for resistance to Fusarium wilt under Telangana conditions during Rabi, 2022
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Fusarium pure culture (Source: ITCC, New Delhi)
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Transplanting of seedlings in polybags






Plate 2: Fusarium wilt culture collection, sub culturing and multiplication

· The excess water which is left after maximum absorption by different grain substrate was drained off and the flasks containing soaked grains were plugged and autoclaved at 15 psi pressure for 30 minutes. 
· The substrate in flasks was inoculated with actively growing 5 mm mycelial disc of the pathogen under aseptic conditions and inoculated flasks were incubated at 25±10C in BOD incubator. 
· Fusarium oxysporum f. sp. lycopersici mass multiplied on sterilize sorghum grains, were added to the pots/poly bags, each @ 5g/kg of soil. 
· One plant per polybag was maintained. 
· The data was recorded at 30 days after inoculation (DAI) and per cent disease incidence was calculated. 
· The reaction of each genotype was categorized based on per cent disease incidence. 
· The disease reaction was calculated as per the scale suggested by (Morid et al.2012). 

Observations recorded:
Data on per centage of Fusarium wilt incidence for four treatments were recorded and presented as per the disease scale given by Morid et al. (2012). 
0- No symptoms 
1- Slight chlorosis, wilting or stunting of the plant. 
2- Moderate chlorosis, wilting or stunting of the plant. 
3- Severe chlorosis, wilting or stunting of the plant. 
4- Death of the plant. 

Per cent disease incidence 
Per cent disease incidence was calculated by using following formula, 

Per cent disease incidence =    Number of plants infected            x 100 
                                             
                                               Total number of plants planted


RESULTS AND DISCUSSION
The results of the experiment revealed that among the four treatments, Fusarium wilt incidence was reported ranging from 0 to 4 scores according to Morid et. al (2012). In the present study it was varied from 0 to 1 among three graft combinations such as T1 – Arka Vikas on Solanum torvum (0.00), T2 – Arka Vikas on Surya (1.00) and T3 – Arka Vikas on Arka Keshav (0.67) and (4.00) in T4 – Arka Vikas (Susceptible un grafted check) (Table 1). Among these T1 – Arka Vikas on Solanum torvum was showed highly resistance to Fusarium wilt with “0” score and the remaining graft combinations T2 – Arka Vikas on Surya and T3 – Arka Vikas on Arka Keshav were showed the resistance with the score values 1.00 and 0.67 respectively (Plate 3). Per cent of incidence was varied from 0% to 100%. The lowest per cent of incidence was recorded with the graft combination of T1 – Arka Vikas on Solanum torvum (recorded zero per cent incidence) and the highest per cent incidence was recorded in T4 – Arka Vikas (100% of incidence) where as T2 – Arka Vikas on Surya (25 % of incidence) and T3 – Arka Vikas on Arka Keshav (16.66% of incidence) respectively (Fig.1). If the plant showing healthier (than incidence ranged 0% incidence or 0 severity level) and the plants with the maximum disease severity level (than incidence ranged from 80%-100% incidence will be increased) was represented in the (Table 2).
Table 1: Scores and per cent of incidence of Fusarium wilt in scion and rootstocks
	[bookmark: _Hlk125969599]Treatments
	Score 
	Percent incidence

	T1 – Arka Vikas on Solanum torvum
	0.00
	0.00

	T2 – Arka Vikas on Surya
	1.00
	25

	T3 – Arka Vikas on Arka Keshav
	0.67
	16.66

	T4- Arka Vikas
(Susceptible un grafted check)
	4.00
	100



Table 2: Grouping of graft combinations based on disease reaction to Fusarium wilt incidence
	S.No
	Disease reaction
	Score
	      Total
	Treatment

	1.
	Highly resistant 
(HR)
	0
	1
	[bookmark: _Hlk127733301]T1- Arka Vikas on
Solanum torvum

	2.
	Resistant 
(R)
	1
(0-1)

	2
	T2- Arka Vikas on Surya

T3- Arka Vikas on Arka Keshav

	3.
	Moderately resistant (MR)
	2
(1-2)
	-
	-

	4.
	Moderately susceptible (MS)
	3
(2-3)
	-
	-

	5
	Susceptible (S) and Highly Susceptible (HS)
	4
(3-4)
	1
	T4- Arka Vikas
(Susceptible un grafted check)
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Plate 3: Disease reaction on Fusarium wilt screening



 
Fig. 1. Interaction of scion and rootstocks on Fusarium wilt disease

[bookmark: _GoBack]These results were in uniformity with the findings of Huang et al. (1999), Chaudhary and Sharma (2000), Gousset et al. (2005), Rivard and Louws (2008), Akansha Pandey and Sanjeev Dubey (2017), Biswas and Ghosh (2018), Latifah et al. (2018) and Sushma et al. (2022).Jennifer et al. (2023) investigated “two rootstocks (Solanum torvum and Solanum macrocarpon) were used in grafting experiments. Plant growth, yield, disease severity and incidence of both grafted plants, and non-grafted plants were evaluated in a pot experiment and also under a naturally infected open field condition at Berekum. Solanum lycopersicum grafted onto S. macrocarpon and S. torvum were moderately susceptible (20%–40%) to Fusarium oxysporum. However, the non-grafted plants were highly susceptible (50%–100%). Solanum macrocarpon and S. torvum as rootstocks offered resistance against F. oxysporum and showed significantly lower disease progression, than the non-grafted plants (P < 0.05). This study revealed that grafting is an effective tool for the management of Fusarium wilt disease and for tomato growth and yield improvement.”
Saman et al. (2023) reported that “a susceptible cultivar of tomato ‘Sidathip 3’ (STD3), was grafted onto four different Fol disease-resistant tomato accession rootstocks with grafting combinations, including self-graft (SDT3/SDT3) and intraspecific heterograft (SDT3/LE314, SDT3/LE472, SDT3/LE482, and SDT3/LE501). The survival rate of grafted plants was 100% at 20 days after grafting (DAG) compared to non-grafted tomatoes. All the intraspecific heterografted tomatoes had significantly reduced Fol disease symptoms at 60 days post-inoculation. The heterografted plants performed a disease severity score (DSS) of 1 and 0% of disease index (DI) compared to a self-grafted and non-grafted SDT3 with 5 DSS and 100% DI.
Variation in symptoms on aerial parts and within the stem tissues of tomato plants infected with F. oxysporum f. sp. lycopersici was observed. At early stage, symptoms appeared as yellowing of the lower leaves and in later stages, drooping of the leaves was observed. In severe infection, the pith of the stem was turned brown in colour. In severely infected plants lower leaves dried, ultimately the aerial parts of the tomato plant showed loss of turgidity and drooped down.”
CONCLUSION
Results from Fusarium wilt screening revealed that among three graft combinations T1- Arka Vikas on Solanum torvum was highly resistant (HR) whereas T2- Arka Vikas on Surya and T3- Arka Vikas on Arka Keshav were resistant (R) and T4- Arka Vikas was highly susceptible (HS) to Fusarium oxysporum f. sp. lycopersici.
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Chart1

		T1 – Arka vikas on Solanum torvum		T1 – Arka vikas on Solanum torvum

		T2 – Arka vikas on Surya		T2 – Arka vikas on Surya

		T3 – Arka vikas on Arka keshav		T3 – Arka vikas on Arka keshav
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Score

Percent incidence

Treatments

Score and Percent incidence

Score and Percent incidence

0

0

1

25
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4
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		Column1		Score		Percent incidence

		T1 – Arka vikas on Solanum torvum		0.00		0.00

		T2 – Arka vikas on Surya		1.00		25.00

		T3 – Arka vikas on Arka keshav		0.67		16.66

		T4- Arka vikas		4.00		100.00
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