


Exploring host plant resistance of Cluster Bean Genotypes as for Sclerotium rolfsii Induced Collar Rot in Northern M.P.

Abstract 
Cluster bean (Cyamopsis tetragonoloba (L.) Taub.) is an important commercial pulse crop of arid and semi-arid regions. As a legume, it improves soil fertility by replenishing nitrogen and tolerates moisture stress. However, its yield potential is constrained by several biotic and abiotic factors with stem rot caused by Sclerotium rolfsii Sacc. being a major soil-borne disease leading to significant crop and yield losses. A field experiment was conducted during the Kharif 2023 season at Experimental Farm, College of Agriculture, RVSKVV, Gwalior (Madhya Pradesh), to evaluate the resistance of Thirty-four cluster bean genotypes/varieties against Sclerotium rolfsii under natural field conditions. Among the thirty-four genotypes tested, fourteen genotypes namely GD 568, GD 570, GG 1904, GL 10, CAZG 17-4-1, CAZG 16-21, CAZG 20-37, CAZG 20-46, CAZG 17-16, M 83, RGR 18-8, RGR 20-7, X-25 and X-30 exhibited a highly resistant response. Eight genotypes (GD 574, GD 584, GG 2115, HG 2-20, CAZG 17-22, RGR 19-5, CAZG 19-10 and RGC 1066 (ch) were categorized as resistant. Ten genotypes showed moderate resistance: GD 562, GD 565, GD 567, GG 1902, RGR 19-7, CAZG 20-8, RGC 1033 (ch), X-16, RGR 18-1 (ch) and RGR 20-15. One genotype CAZG 17-4-5 was moderately susceptible while GG 1901 was found to be susceptible to the disease.
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Introduction 
Cyamopsis tetragonoloba (L.), commonly known as cluster bean or guar, is a drought-tolerant, deep-rooted annual legume of the Fabaceae family (Kumar and Rodge, 2012). It is cultivated for vegetables, green manure and seed, it holds substantial economic value in arid and semi-arid regions, largely due to its endosperm-rich galactomannan gum (28–32%). Guar gum is a vital raw material for numerous industries, including food processing, oil drilling, textiles, pharmaceuticals, and cosmetics. As a leguminous crop, it enhances soil fertility through biological nitrogen fixation, contributing approximately 37–196 kg N ha⁻¹ year⁻¹.
Globally, the crop covers about 0.2 million hectares, yielding around 7.5 lakh tonnes annually, with India leading production (75 - 83%) (Anon, 2020). Major growing states include Rajasthan, Haryana, Punjab, Uttar Pradesh and Madhya Pradesh where 31.4 lakh hectares area under cultivation, producing 15.19 lakh tonnes with an average yield of 750 kg ha⁻¹ (Anon, 2021).
Despite the availability of stable-yielding varieties, cluster bean suffers significant yield losses due to various phytopathogens, including Xanthomonas axonopodis (blight), Alternaria cucumerina, Curvularia lunata, Myrothecium roridum (leaf spots), Colletotrichum capsici (anthracnose), Fusarium caeruleum (wilt), Macrophomina phaseolina (damping-off) and Oidiopsis taurica (powdery mildew) (Vedasree et al., 2021). Among these, stem rot caused by Sclerotium rolfsii Sacc. is one of the most destructive, causing yield losses of 50–70% depending on disease severity (Ronak Kumar & Suman Bhai, 2014; Gahlot et al., 2022).
Sclerotium rolfsii is a soil-borne necrotrophic fungus with a wide host range. It survives as sclerotia in soil and plant debris, remaining viable under adverse conditions. Infections typically begin at the collar region, leading to brown lesions, stem rot, wilting and eventual plant death. Affected tissues often display white mycelial growth and sclerotia near the stem base. Disease transmission occurs via irrigation, soil movement, and contaminated implements and is promoted by warm and humid conditions (Kator et al., 2015; Sun et al., 2020). Entry points include wounds, natural openings, or direct penetration of host tissue (Sachslehner et al., 1997; Akram et al., 2015). Given the limited information on the distribution and epidemiology of stem rot, particularly in Madhya Pradesh, the present study aimed to screen cluster bean germplasm for resistance to Sclerotium rolfsii, providing a foundation for developing effective management strategies.
Materials and methods 
Screening of genotypes against collar rot disease 
An experiment was conducted during the kharif season of 2023 at the research farm of the College of Agriculture, Gwalior, to evaluate thirty-four genotypes/varieties of cluster bean (Cyamopsis tetragonoloba L.) for disease incidence. The genotypes included GD 562, GD 565, GD 567, GD 568, GD 570, GD 574, GD 584, GG 1901, GG 1902, GG 1904, GG 2115, RGR 19-7, HG 2-20, GL 10, CAZG 17-22, CAZG 17-4-1, RGR 19-5, CAZG 17-4-5, CAZG 19-10, CAZG 20-8, CAZG 16-21, CAZG 20-37, CAZG 20-46, RGC 1033 (ch), CAZG 17-16, M 83, X 16, RGC 1066 (ch), RGR 18-8, RGR 18-1(ch), RGR 20-7, RGR 20-15 and X-25. The genotypes were screened for disease incidence using the 0–9 disease rating scale as described by Nene et al. (1981). The trial was laid out in a Randomized Block Design (RBD) with two replications. Disease incidence was recorded using a standard formula (Kokalis Burelle et al., 1997) to quantify the level of infection among the tested genotypes.
Total no. of infected plants
       PDI =	X 100
Total number of Plants
Table-1: Rating scale for stem rot (Nene et al., 1981)
	Rating scale
	Disease reaction
	Percent Disease Incidence
	Description

	0
	Highly Resistance
	0-10%
	0-10 % of infected plants

	1
	Resistance
	10.1-30%
	10.1 – 30 % of infected plants

	3
	Moderately resistance
	30.1-50%
	30.1 – 50 % of infected plants

	5
	Moderately susceptible 
	50.1-70%
	50.1 – 70 % of infected plants

	7
	Susceptible
	70.1-90%
	70.1 – 90 % of infected plants

	9
	Highly susceptible
	Above 90%
	Above 90 % of infected plants


Result and Discussion:
On the basis of disease reaction, cluster bean genotypes were categories as highly resistant (HR), resistant (R), moderately resistant (MR), moderately susceptible (MS), susceptible (S) and highly susceptible (HS). Among the thirty four genotypes, fourteen genotypes of cluster bean viz., GD 568, GD 570, GG 1904, GL 10, CAZG 17-4-1, CAZG 16-21, CAZG 20-37, CAZG 20-46, CAZG 17-16, M 83, RGR 18-8, RGR 20-7, X-25 and X-30 were found as highly resistant against collar rot disease with 0-10% incidence, eight genotypes viz., GD 574, GD 584, GG 2115, HG 2-20, CAZG 17-22, RGR 19-5, CAZG 19-10 and RGC 1066 (ch) were categorized as resistant with 10.1-30 % incidence, ten genotypes viz., GD 562, GD 565, GD 567, GG 1902, RGR 19-7, CAZG 20-8, RGC 1033 (ch), X 16, RGR 18-1(ch) and RGR 20-15 were found to be moderately resistance with 30.1-50 % incidence, one genotype i.e., CAZG 17-4-5 is found to be moderately susceptible, with 50.1-70 % incidence and one genotype namely GG 1901 has shown susceptible reaction with 70.1-90 % incidence and none of the genotypes were found with highly susceptible reaction with 90 % incidence or above. The present findings is align with those of Gahlot et al. (2022), who evaluated 31 cluster bean genotypes against Sclerotium rolfsii under field conditions during Kharif 2018–2019. Two genotypes (GR-13 and GP-15) showed highly resistant reactions, nine were resistant, twelve moderately resistant, five moderately susceptible, two susceptible and one (RGC-197) highly susceptible. Similar piece of work was also taken up by Sharma S. et al. (2024) by conducting a screening of cluster bean germplasms/varieties for resistance to stem rot disease and depicts that the pathogen, persists as sclerotia on plant residues, thrives in warm and humid environments due to its wide host range. Out of forty germplasms/varieties tested, two exhibited high resistance, twelve were classified as resistant, fifteen as moderately resistant, eight as moderately susceptible, two as susceptible and one variety was identified as highly susceptible to the disease. Similarly, work was also admitted by Jasmin et al. (2022) who screened 20 advanced chickpea lines against collar rot, identifying six as resistant, ten as moderately resistant, two each as moderately susceptible and susceptible, while the check variety L-550 was highly susceptible. Asghar et al. (2018) also identified one lentil genotype with resistance to four diseases including collar rot. Previous studies (Kannaiyan and Nene, 1976; Khare, 1980) demonstrated that screening for collar rot in lentil can be effectively done in controlled environments. Several lentil lines with less than 10% mortality were also reported (Kannaiyan, 1974; Mohammad and Kumar, 1986; Kraft et al., 1993).
Table – 2 Screening of genotypes of Cluster bean against Sclerotium rolfsii under natural condition.
	SN.
	Genotypes/Verities
	Disease Incidence (%)
	Disease score
	Disease reaction

	1.
	GD 562
	37.27 (37.63)
	3
	MR

	2.
	GD 565
	32.43 (34.71)
	3
	MR

	3.
	GD 567
	33.63 (35.41)
	3
	MR

	4.
	GD 568
	5.92 (14.05)
	0
	HR

	5.
	GD 570
	8.61 (17.00)
	0
	HR

	6.
	GD 574
	12.74 (20.91)
	1
	R

	7.
	GD 584
	17.97 (25.08)
	1
	R

	8.
	GG 1901
	75.28 (60.20)
	7
	S

	9.
	GG 1902
	32.90 (35.00)
	3
	MR

	10.
	GG 1904
	5.45 (13.44)
	0
	HR

	11.
	GG 2115
	27.31 (31.50)
	1
	R

	12.
	RGR 19-7
	31.17 (33.94)
	3
	MR

	13.
	HG 2-20
	19.99 (26.56)
	1
	R

	14.
	GL 10
	9.18 (17.61)
	0
	HR

	15.
	CAZG 17-22
	23.65 (29.10)
	1
	R

	16.
	CAZG 17-4-1
	5.23 (13.04)
	0
	HR

	17.
	RGR 19-5
	23.90 (29.26)
	1
	R

	18.
	CAZG 17-4-5
	61.21 (51.48)
	5
	MS

	19.
	CAZG 19-10
	16.96 (24.31)
	1
	R

	20.
	CAZG 20-8
	38.31 (38.24)
	3
	MR

	21.
	CAZG 16-21
	7.48 (15.87)
	0
	HR

	22.
	CAZG 20-37
	8.01 (16.44)
	0
	HR

	23.
	CAZG 20-46
	6.20 (14.36)
	0
	HR

	24.
	RGC 1033 (ch)
	37.64 (37.84)
	3
	MR

	25.
	CAZG 17-16
	5.73 (13.76)
	0
	HR

	26.
	M 83
	7.61 (15.93)
	0
	HR

	27.
	X 16
	34.88 (36.18)
	3
	MR

	28.
	RGC 1066 (ch)
	28.15 (32.00)
	1
	R

	29.
	RGR 18-8
	9.76 (17.85)
	0
	HR

	30.
	RGR 18-1(ch)
	37.72 (37.89)
	3
	MR

	31.
	RGR 20-7
	5.89 (13.70)
	0
	HR

	32.
	RGR 20-15
	47.12 (43.34)
	3
	MR

	33.
	X-25
	4.80 (12.42)
	0
	HR

	34.
	X-30
	5.07 (12.96)
	0
	HR
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*HR-Highly Resistant, *R-Resistant, *MR- Moderately Resistant, *MS–Moderately susceptible, *S- Susceptible.
Table-3. Disease reaction of Cluster bean genotypes against stem rot disease incited by Sclerotium rolfsii. 
	PDI
	Disease reaction
	No. of genotypes
	Genotypes/variety

	0-10%
	Highly Resistance
	14
	GD 568, GD 570, GG 1904, GL 10, CAZG 17-4-1, CAZG 16-21, CAZG 20-37, CAZG 20-46, CAZG 17-16, M 83, RGR 18-8, RGR 20-7, X-25 and X-30

	10.1-30%
	Resistance
	8
	GD 574, GD 584, GG 2115, HG 2-20, CAZG 17-22, RGR 19-5, CAZG 19-10 and RGC 1066 (ch)

	30.1-50%
	Moderately resistance
	10
	GD 562, GD 565, GD 567, GG 1902, RGR 19-7, CAZG 20-8, RGC 1033 (ch), X 16, RGR 18-1(ch) and RGR 20-15

	50.1-70%
	Moderately susceptible 
	1
	CAZG 17-4-5

	70.1-90%
	Susceptible
	1
	GG 1901

	Above 90%
	Highly susceptible
	-
	-




Fig-1: Screening of genotypes and their reaction against stem rot of Cluster bean. 
Conclusion  
Field evaluation of Cluster bean (Cyamopsis tetragonoloba L.) genotypes under natural epiphytotic conditions revealed differential responses to Sclerotium rolfsii, the causal agent of stem rot. From both economic and environmental perspectives, the deployment of resistant genotypes offers an effective, sustainable and eco-friendly approach to disease management. Although none of the evaluated genotypes exhibited complete immunity to the pathogen, several demonstrated a high degree of resistance or tolerance. These genotypes can be effectively integrated into integrated disease management (IDM) strategies to reduce dependence on chemical fungicides. The results of this investigation provide valuable insights into host plant resistance mechanisms and represent a significant step towards the development of resistant cultivars. Notably, genotypes categorized as highly resistant or resistant exhibit considerable potential for use as donor parents in resistance breeding programs aimed at enhancing the genetic resilience of cluster bean against collar rot.
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