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Variability of Sclerotium rolfsii Causing
Collar Rot of Yams in Kerala

ABSTRACT
The present study investigated on the diversity, pathogenicity, and cultural characteristics of Sclerotium rolfsii associated with collar rot in tuber crops across six Agro-Ecological Units (AEUs) of Kerala, India. Thirty-two samples were collected from infected elephant foot yam (Amorphophallus paeoniifolius), Taro (Colocasia esculenta), and Dioscorea (Dioscorea alata) plants in five districts during 2023-2024, exhibiting typical symptoms such as leaf yellowing, collar rot, and sclerotia formation. The pathogen was isolated using standard isolation techniques on Potato Dextrose Agar (PDA), and pathogenicity is proved by Koch’s postulates by mass multiplying tha pathogen in sand oat meal and inoculating in soil. Virulence assays revealed IA17 (from Orkatteri) was identified as the most aggressive isolate in elephant foot yam, while IC4 (from Chonadam) and ID3 (from Cherthala) were most virulent on Colocasia and Dioscorea, respectively. Cultural characterization demonstrated significant variability in mycelial growth, time for sclerotial initiation, number of sclerotia, and their distribution patterns. Notably, IA10 produced the highest number of sclerotia (211 per plate), whereas IC1 had the lowest (25). The findings underscore the morphological and pathogenic diversity of S. rolfsii in Kerala, with implications for resistance breeding strategies against the diseases in yams.
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1.INTRODUCTION:
	Tuber crops play a vital role as staple food in tropical and subtropical regions, ranking third in importance after cereals and legumes in the tropics and subtopics (Nair, 2023). Sclerotium rolfsii Sacc. (teleomorph: Athelia rolfsii) is a highly destructive, soil-borne, polyphagous pathogen, easily recognized by its characteristic white mycelial growth on infected plant tissues (Mullen, 2001). The fungus has an exceptionally wide host range, attacking over 500 plant species across nearly 100 families, and poses a serious threat to fruit, vegetable, and ornamental crop production (Aycock, 1966). It was first reported from Florida in tomato plants during 19th century (Rolfs, 1907).
The post-harvest storage rot incited by S. rolfsii is identified as one of the key causal agents, along with Aspergillus niger, Fusarium spp., Botryodiplodia theobromae, and Penicillium sp. (Anwadike, 2021). Among the various pathogens associated with collar rot in Colocasia, S. rolfsii has been observed to be the most aggressive causing 50% yield loss (Eze and Ameh, 2011). In Kerala, Southern blight caused by S. rolfsii has been consistently reported as a major constraint to the cultivation of Elephant Foot Yam and Colocasia (Kumar et al., 2017).  The widespread use of organic mulches, common in homestead and Amorphophallus cultivation, though beneficial for soil health, also creates a favorable microclimate near the soil surface accelerating fungal growth and disease spread (ICAR-CTCRI, 2024). The cumulative effect of the pathogen's broad host spectrum, its persistent sclerotial structures, and the conducive environment of Kerala makes S. rolfsii a critical, high-priority threat demanding detailed scientific investigation.
2.MATERIALS AND METHODS
 2.1. Survey and collection of collar rot affected yam samples 
[bookmark: _Hlk208872872]	Collar rot infected elephant foot yam samples were collected from Thiruvananthapuram, Kollam, Alappuzha, Kozhikode and Kannur districts belonging to six Agroecological units of Kerala namely Southern coastal plains (AEU1), Northern laterites (AEU2), Onattukara sandy plains (AEU3), Southern laterites (AEU 8), South central laterites (AEU 9) and North central laterites (AEU10) of Kerala. 
	The diseased plamts were identified based on the characteristic symptoms   viz, yellowing of the leaves, drying up of the plant part partially or completely. Data on the nature of symptoms, stage and variety of the crop and number of plants infected and the disease incidence from the above locations were also recorded.  Disease incidence was assessed by the number of plants infected from total number of plants assessed. The disease incidence was calculated using the formula given by Mayee and Datar (1986).
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[bookmark: _Hlk208872903]2.2. Isolation of the pathogen and pathogenicity 
	The isolation of fungal pathogen was done as per the procedure of Kumar et al. (2023). Small tissue sections (5 mm) from both infected and healthy areas were aseptically excised using a sterile scalpel. These tissues were surface sterilized for one minute with a 0.1% mercuric chloride solution. Followed by rinsing three times with sterile distilled water to remove residual mercuric ions. The sterilized tissue pieces were then placed onto potato dextrose agar (PDA) plates and incubated at room temperature (28±1 °C). The mycelial growth of fungal isolates was sub-cultured on PDA slants and maintained at the room temperature (Aneja ,2007).
	The obtained cultures were numbered as IA1, IA2, IA3, IA4, IA5, IA6, IA7, IA8, IA9, IA10 IA11, IA12, IA13, IA14, IA15, IA16, IA17, IA18, IA19, IA20.IA21, IA22, IA23, IA24, IA25; IC1, IC2, IC3, IC4; ID1, ID2, ID3
	The pathogenicity of each isolate was confirmed through artificial innoculation in healthy plants. For this purpose, each fungal isolate was mass-multiplied using a sterilized sand-oats meal medium (90 g washed sand, 10 g oats meal, and 15 ml distilled water). The medium was inoculated with two 10 mm discs from a three-day-old fungal culture and incubated for ten days at room temperature (28°±2). The fully grown inoculum was then introduced into the soil at the collar region of two-month-old yam plants. Three replications were maintained for each isolate. The time required for initial symptom development and further toppling of plants were recorded for each isolate and the symptoms developed were compared with the original symptoms observed 
2.3. Cultural characters of different isolates 
[bookmark: _Hlk208872958]The isolates obtained from the survey were grown on PDA medium under aseptic conditions. Twenty millilitres of the PDA medium was poured into a sterile Petri plate.  After solidification, 5 mm mycelial disc of seven-day old fungal culture was inoculated at the centre of the plate and incubated at room temperature (28°±2). Observations on mycelial growth (diameter in cm), colony colour and texture, pigmentation of the culture media, days taken for sclerotia formation, number of sclerotia formed, weight of 100 sclerotia, size and shape of sclerotia formed, and arrangement of sclerotia  were recorded.

3.RESULT AND DISCUSSION
3.1. Survey and collection of collar rot affected yam samples
 Survey was conducted in six Agro-Ecological Units (AEUs) namely Southern costal planes (AEU1), Northern laterites (AEU2), Onattukara sandy plains (AEU3), Southern laterites (AEU 8) South central laterites (AEU 9)   and North central laterites (AEU10) of Kerala including viz., Thiruvananthapuram, Kollam, Alappuzha, Kozhikode and Kannur during 2023- 2024. A total of 16 locations were surveyed in the aforementioned AEUs. 3 collar rot infected Elephant Foot Yam (EFY) samples were collected from Thamarakulam (AEU3) of Alappuzha district; 4 samples from Aroor (AEU10) 2 from Chekkiad (AEU10) and Vadakara (AEU2), 3 from Orkatteri (AEU10) and 5 from Vattoli and Vattoli North (AEU10) of Kozhikode district. One sample of EFY from each Konchanjilimdoodu(AEU9) and Kottarakara (AEU9) of Kollam district were collected. One infected EFY From Thalassery (AEU2), of Kannur district was also collected. One sample of collar rot affected EFY each from Vellanad(AEU9), Aruvikkara(AEU9), Nedumangad (AEU9) and Neyyatinkara (AEU10), Thiruvananthapuram were also collected. One sample of collar rot Infected Colocasia each from Chekkiad (AEU10), Orkatteri(AEU10), Aroor (AEU10) of Kozhikode district and Chonadam (AEU2) of Kannur district were collected during the survey period. Infected Dioscorea one from each Cherthala (AEU1), Chekkiad (AEU10) and Nedumangad(AEU9) were collected from the surveyed areas.  (Table 1). The GPS coordinates of each surveyed location were documented. The samples were assigned number from IA1-IA25, IC1-IC4, and ID1-ID3.
	The details of infection pattern from each location were documented. The crop was either in the growing phase (vegetative), about to harvest phase. In all the surveyed areas, diseased plants showed symptoms like water-soaked brown lesions, rotting of collar region accompanied by yellowing of leaves, toppling of the plants, presence of white mycelial growth, and brown mustard like sclerotia in the infected collar region as well as the soil surrounding the infected plants. The symptom expression observed in different crops differed slightly (Plate.1). The disease incidence (DI) in the surveyed areas ranged from 7.14% -100 %. The incidence of collar rot was severe in Aroor region of Kozhikode district (60%) and less severe in Orkatteri region of Kozhikode (10%).Local varieties in all the surveyed areas were found to be susceptible, exhibiting symptoms such as collar rot, leaf yellowing, and sclerotial formation.Borah and Saika, 2019 found that high moisture conditions and specific temperature ranges (25–30ºC) favoured sclerotia formation and disease outbreaks. The study corroborated earlier findings that these environmental factors are decisive in Sclerotium rolfsii symptom development and disease incidence. The pathogenicity and virulence of the isolates were assessed by artificial inoculation on respective hosts.  


Table 1: Details of sample, survey location, variety and disease incidence of samples collected from surveyed locations
	Sample
	Isolate
	Crop
	Variety
	Place
	District
	AEU
	Latitude
Longitude
	Disease incidence (%)

	S1
	IA1
	Elephant foot yam
	Local
	Tamarakulam
	Alappuzha
	AEU3
	9.1578ºN,
76.6060ºE
	33.33

	S2
	IA2
	Elephant foot yam
	Local
	Tamarakulam
	Alappuzha
	AEU3
	9.1589ºN,
76.6009ºE
	20.00

	S3
	IA3
	Elephant foot yam
	Local
	Tamarakulam
	Alappuzha
	AEU3
	9.1589ºN,
76.6008ºE
	20.00

	S4
	IA4
	Elephant foot yam
	Local
	Vadakara
	Kozhikode
	AEU2
	11.6038ºN,
75.5960ºE
	60.00

	S5
	IA5
	Elephant foot yam
	Local
	Vattoli
	Kozhikode
	AEU10
	11.6836ºN,
75.7134ºE
	50.00

	S6
	IA6
	Elephant foot yam
	Local
	Vattoli
	Kozhikode
	AEU10
	11.6836ºN,
75.7134ºE
	40.00

	S7
	IA7
	Elephant foot yam
	Local
	Vattoli
	Kozhikode
	AEU10
	11.6824ºN,
75.7152ºE
	20.00

	S8
	IA8
	Elephant foot yam
	Local
	Vattoli North
	Kozhikode
	AEU10
	11.6824ºN,
75.7152ºE
	42.85

	S9
	IA9
	Elephant foot yam
	Local
	Vattoli north
	Kozhikode
	AEU10
	11.6824ºN,
75.7150ºE
	18.18

	S10
	IA10
	Elephant foot yam
	Local
	Aroor
	Kozhikode
	AEU10
	11.6514ºN,
75.6997ºE
	25.00

	S11
	IA11
	Elephant foot yam
	Local
	Aroor
	Kozhikode
	AEU10
	11.6514ºN,
75.6997ºE
	33.33

	S12
	IA12
	Elephant foot yam
	Local
	Aroor
	Kozhikode
	AEU10
	11.6485ºN,
5.6988ºE
	20.00

	S13
	IA13
	Elephant foot yam
	Local
	Aroor
	Kozhikode
	AEU10
	11.6514ºN,
75.6997ºE
	60.00

	S14
	IA14
	Elephant foot yam
	Local
	Chekkiad
	Kozhikode
	AEU1O
	11.7746ºN,
75.6852ºE
	22.22

	S15
	IA15
	Elephant foot yam
	Local
	Chekkiad
	Kozhikode
	AEU10
	11.7746ºN,
75.6852ºE
	33.33

	S16
	IA16
	Elephant foot yam
	Local
	Orkatteri
	Kozhikode
	AEU10
	11.6681ºN,
75.5908ºE
	10.00

	S17
	IA17
	Elephant foot yam
	Local
	Orkatteri
	Kozhikode
	AEU10
	11.6687ºN,
75.5908ºE
	50.00

	S18
	IA18
	Elephant foot yam
	Local
	Orkatteri
	Kozhikode
	AEU10
	11.6689ºN,
75.5907ºE
	40.00

	S19
	IA19
	Elephant foot yam
	Local
	Aruvikara
	Thiruvananthapuram
	AEU9
	8.5487ºN,
77.0308ºE
	42.85

	S20
	IA20
	Elephant foot yam
	Local
	Vellanad
	Thiruvananthapuram
	AEU9
	8.5541ºN,
77.0549ºE
	33.33

	S21
	IA21
	Elephant foot yam
	Local
	Nedumangad
	Thiruvananthapuram
	AEU9
	8.6629ºN,
77.0011ºE
	50.00

	S22
	1A22
	Elephant foot yam
	Local
	Thalassery
	Kannur
	AEU2
	11.7692ºN,
75.4903ºE
	33.00

	S23
	IA23
	Elephant foot yam
	Local
	Kochanjilmoodu
	Kollam
	AEU9
	8.9719ºN,
76.7138ºE
	40.00

	S24
	IA24
	Elephant foot yam
	Local
	Kottarakara
	Kollam
	AEU9
	8.5951ºN,
76.4630ºE
	20.00

	S25
	IA25
	Elephant foot yam
	Local
	Neyyatinkara
	Thiruvananthapuram
	
AEU8
	8.3971ºN,
77.0979ºE
	33.33

	S26
	IC1
	Colocasia
	Local
	Chekkiad
	Kozhikode
	AEU10
	11.7628ºN,
75.6817ºE
	25.00

	S27
	IC2
	Colocasia
	Local
	Orkatteri
	Kozhikode
	AEU10
	11.6681ºN,
75.5908ºE
	16.66

	S28
	IC3
	Colocasia
	Local
	Aroor
	Kozhikode
	AEU10
	11.6486ºN,
75.6988ºE
	20.00

	S29
	IC4
	Colocasia
	Local
	Chonadam
	Kannur
	AEU2
	11.7666ºN,
75.5050ºE
	33.33

	S30
	ID1
	Dioscorea
	Local
	Chekkiad
	Kozhikode
	AEU10
	11.7628ºN,
75.6817ºE
	10.00

	S31
	ID2
	Dioscorea
	Local
	Nedumangad
	Thiruvananthapuram
	AEU9
	8.6622ºN,
77.0622ºE
	16.66

	S32
	ID3
	Dioscorea
	Local
	Cherthala
	Alappuzha
	AEU1
	9.6945ºN,
76.3309ºE
	33.33




3.2 Isolation of the pathogen and pathogenicity
The pathogen was isolated from diseased samples collected from all the 16 surveyed locations. Koch’s postulate of these isolates was proved on artificially inoculated plants. The isolates produced symptoms within 4-9 days after inoculation. The symptoms initially appeared on the pseudo stem near the collar region which were similar to those from original samples collected (water soaking, brown lesions, white mycelial and sclerotial growth on the collar region and the surrounding soil). The most virulent isolate was selected, based on the number of days taken for symptom development and toppling of the inoculated plants in elephant foot yam. Among the 32 isolates, the most virulent pathogen isolated from elephant foot yam was IA17 collected from Orkatetri, which took 3 days for the symptom development and 12 days for toppling (Table 2), while the other isolates took 4-7 days for the symptom development and 15-21 days for toppling. In dioscorea the virulent isolate was ID3 collected from Cherthala. It took only 4 days for the symptom development whereas the other isolates took 5-7 days. Among the isolates infecting colocasia the most virulent was IC4 from Chonadam, it took 3 days for the initiation of symptom. After the infection inoculated elephant foot yams toppled within 15-21 days while colocasia and dioscorea plants showed yellowing of leaves with white colour mycelium in the collar region near to the soil and plants failed to topple. The result goes in accordance with the findings of Hawaladar et al (2022). Infection of chick pea with S. rolfsii showed white mycelium with sclerotia. Similar symptoms of collar rot of chickpea caused by S. rolfsii were reported by Ansari (2005) and Prasad & Naik (2008). The pathogen from colacasia and dioscorea produced the symptom but failed to topple the plant.
Table 2. Days taken for symptom development and toppling of the plant upon artificial inoculation of the pathogen
	Isolate 
	Days taken for symptom development*
	Days taken for toppling of the plant*

	IA1
	5.33 ± 0.57 abc
	17.33 ± 1.53 abc

	IA2
	4.33 ± 0.58 abcd
	14.00 ± 1.00 abcde

	IA3
	4.67 ± 0.58 abc
	14.33 ± 1.16 abcd

	IA4
	3.67 ± 0.58 abcd
	17.00 ± 1.00 abc

	IA5
	4.67 ± 0.58 abc
	14.00 ± 1.00 abcde

	IA6
	3.67 ± 0.58 abcd
	14.67 ± 0.58 abcd

	IA7
	5.67 ± 0.58 ab
	17.33 ± 0.58 abc

	IA8
	5.67 ± 0.58 ab
	17.33 ± 0.58 abc

	IA9
	4.33 ± 0.58 abcd
	15.33 ± 0.58 abcd

	IA10
	4.6 7± 0.58 abc
	13.33 ± 0.58 abcde

	IA11
	3.67 ± 0.58 abcd
	13.33 ± 0.58 abcde

	IA12
	3.67 ± 0.58 abcd
	14.00 ± 0.00 abcde

	IA13
	5.67 ± 0.58 ab
	18.33 ± 1.16 ab

	IA14
	4.33 ± 0.58 abcd
	19.00 ± 0.00 ab

	IA15
	5.33 ± 0.58 abc
	19.00 ± 2.65 ab

	IA16
	5.67 ± 0.58 ab
	20.00 ± 1.00 ab

	IA17
	3.00 ± 0.00 d
	12.33 ± 0.58 e

	IA18
	5.67 ± 0.58 ab
	17.67 ± 2.08 abc

	IA19
	4.67 ± 0.58 abc
	17.33 ± 1.53 abc

	IA20
	4.00 ± 0.00 abcd
	14.00 ± 1.00 abcde

	IA21
	3.67 ± 0.58 abcd
	15.33 ± 0.58 abcd

	IA22
	4.00 ± 0.00 abcd
	16.33 ± 1.53 abc

	IA23
	5.67 ± 0.58 ab
	20.33 ± 2.08 a

	IA24
	4.33 ± 0.58 abcd
	15.00 ± 1.00 abcd

	IA25
	4.67 ± 0.58 abc
	16.33 ± 1.16 abc

	IC1
	5.67 ± 0.58 ab
	0.00 ± 0.00 f

	IC2
	6.67 ± 0.58 a
	0.00 ± 0.00 f

	IC3
	6.33 ± 0.58 ab
	0.00 ± 0.00 f

	IC4
	3.33 ± 0.58 abcd
	0.00 ± 0.00 f

	ID1
	6.33 ± 0.58 ab
	0.00 ± 0.00 f

	ID2
	6.33 ± 0.58 ab
	0.00 ± 0.00 f

	ID3
	4.33 ± 0.58 abcd
	0.00 ± 0.00 f

	SEm ±
	0.317
	0.607

	CD (0.05)
	0.897
	1.714



*Mean of four replications ± SD Values with similar superscripts are not significantly different from each othe Plate1. Symptom observed in surveyed areas.
a) EFY -Yellowing, rotrtting white mycelial growth and sclerotia on collar region
b) Colocasia-Yellowing, rotrtting white mycelial growth and sclerotia on petiole region
c) Dioscorea- Black lesion along with appearance of mycelial growth and sclerotia on stem region near to the soil
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3.3. Cultural characters of different isolates 
The thirtytwo isolates were inoculated on PDA media to observe the cultural and morphologival characaters.
The radial growth of Sclerotium sp. From EFY, colcoasia and dioscorea varied from 0.53 to 3.1cm 24 hr after inoculation. Isolates IA23 gave highest growth of 3.1cm and lowest by IA1 0.53 cm.  Isolates from Colocasia showed a growth of 0.6-1.9cm (IC1 and IC2). Isolates from dioscorea showed a growth of 0.6cm in cm to 2.1cm in ID3. Two days after inoculation the isolates showed a growth of 1.97 to 8.2cm with highest in IA22 and lowest on IA3 respectively.3DAI all the isolates showed growth ranging from 4.73-9cm.The isolates IA13, IA22, IA23, IA24, IA25 and ID3 completed full growth on petri dish in 3 days. Most of the isolates IA1, IA2, IA4, IA5, IA7, IA9, IA10, IA11, IA12, IA13, IA14, IA15, IA16, IA17, IC1, IC2, IC3, IC4 and ID2 completed full growth in Petri dish (9cm) in 4 days where as other isolates took 5 days for full growth (Table3).Cultural characterization revealed substantial variability among isolates. Mycelial growth rates on PDA ranged from 0.5 cm (IA6, IA10) to 3.13 cm (IA23) on 1DAI, with most of the isolates reaching full growth (9 cm) with 3DAI. This sustained variance in mycelial extension provides compelling phenotypic evidence of diversity within the pathogen population.  Reddy et. al., (2021). The variation in colony diameter might be due to differences in ecology genetic differences, or nutrient level of soil (Okerke & Wokocha 2007).  Kokub et al. (2007) observed the growth rate of mycelium produced by the different isolates of a pathogen is associated with enhanced pathogenic potential and inter-isolate variability. 
[bookmark: _Hlk213249086]All the 32 isolates produced white mycelial growth with regular margins, though the isolates IA3 and IA7 had irregular margins.The fungal mycelia covered full growth in 3 to 5 days. The sclerotial initiation was observed within 7 days for IA14, IA22 and to 14 days for IA24.  Isolates IA15 and ID2 failed to produce sclerotia.  . Days for sclerotial initiation varied from 7 to 14 days, with IA23 and IA25 initiating early. The isolates collected from EFY produced 40 to 211 sclerotia per plate (30DAI). The isolate IA10 produced highest sclerotia per plate followed by, IA19 (211&161 respectively). While isolates from Colocasia produced sclerotia ranging from 25-98 (IC1 & IC2 respectively). The Sclerotia sp from dioscorea produced 37 & 96 (ID1 & ID3) sclerotia per plate (Table 4). Sclerotia counts ranged widely, with IA10 producing the highest (211 per plate) and IC1 the lowest (25). The variability in number of sclerotia produced among the isolates of Sclerotium rolfsii collected from different locations and hosts were also recorded in earlier reports (Shekhar et al., 2017; Manu et. al., 2018). Prasad et al. (2012) reported that the number of sclerotia in different isolates of Sclerotium rolfsii associated with colar rot of sunflower varied from 57 to 306. These findings are in accordance with present investigations.  Sclerotia was smooth, round and mustard shaped. The colour of sclerotia ranged from light cream to dark brown (Table 5). The change in colour of sclerotia might  be due to utilization or exhaustion of nutrients. Similar such colour change was reported earlier (Kumar et al., 2014; Venkatesh et al., 2014) The sclerotial production in the media showed different pattern (Plate.2). The isolates IA1, IA2, IA3, IA4, IA9, IA12, IA20, and IC1 produced most of the sclerotia towards the rim. While in IA7, IA11, IA16, IA17, IA18, IA19, and IA23 the sclerotia production was seen scattered towards centre. A scattered pattern of sclerotial production was noticed in IA5, IA10, IA13, IA25 and ID1. In the isolates IA6, IC2, IC3 the sclerotium was produced more at the centre while in IA8, IA14, IA21, and IA24 the sclerotia was seen towards centre and periphery.(Table 5).Distribution patterns of sclerotia included rim, scattered, and central/peripheral arrangements, indicating isolate-specific sporulation behavior Kumar et al., (2014) studied on the sclerotial arrangement of S.rolfsii on PDA medium.They reported three types of sclerotial arrangement on PDA medium viz., peripheral, scattered and central among eight isolates of S.rolfsii. Manu et. al., (2018) also reported four types of sclerotial distribution on PDA plates viz., periphery, irregular, all over the plate (scattered) and central among the 12 isolates of Sclerotium rolfsii.The considerable morphological and cultural heterogeneity identified among Sclerotium rolfsii isolates substantiates the pathogen's classification as a polyphagous, non-specialized, soil-borne organism. This variability was very prominently in the sclerotia, which are crucial for survival, showing wide divergence in both their quantitative production (ranging from sparse to highly prolific) and dimensional metrics (from minute to large size), reflecting underlying differences in resource management and fitness among isolates. Moreover, the observed differences in sclerotial distribution, primarily categorized as scattered or peripheral, imply distinct in-vitro colonization and potential in-situ survival or propagation strategies (Vamshi et al.,2022). According to test weight (weight of 100 sclerotia) of sclerotia the isolates of S rolfsii categorized in three groups; the isolates having high test weight (test weight >60 mg), medium test weight (sclerotial test weight 50 to 60 mg) and low sclerotial test weight isolates (sclerotial test weight<50mg). Isolates IA7, IA22, IC1, ID3 were identified as medium test weight isolates, whereas all other isolates were of high-test weight categorising them as high test weight isoaltes and none of the isolates had low test weight (Table 5).. The weight of 100 sclerotia  varied, from 56 mg (IC1) to 195 mg (IA3), suggesting differences in biomass accumulation.Palaiah & Adiver (2006) also recorded the similar variation in sclerotial test weight (weight 100 sclerotia) of different isolates of Sclerotium rolfsii infecting groundnut which support the finding of present investigations.

Understanding this diversity is critical for developing effective, host-specific, and sustainable disease management strategies, particularly in the context of pathogen adaptation and fungicide resistance. The goalwas to determine if distinct populations or clonal lineages of S. rolfsii awere associated with specific yam hosts (Elephant Foot Yam, Colocasia, and Dioscorea spp.) and to quantify the level of genetic and phenotypic variation within the regional pathogen population. The findings will provide a foundation for targeted breeding programs aimed at host resistance and for improving diagnostic capabilities and disease control strategies against this economically devastating pathogen of yams.

Table 3. Mycelial growth of isolates of Sclerotium sp. in Petri dish
	Isolate
	Radial growth of mycelium (cm)

	
	1DAI*(cm)
	2DAI*(cm)
	3DAI*(cm)
	4DAI*(cm)
	5DAI*(cm)

	IA1
	1.10 ± 0.10 hi
	3.23 ± 0.15 jk
	7.40 ± 0.10 cdef
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA2
	0.73 ± 0.25 j
	3.37 ± 0.06 j
	5.37 ± 0.23 j
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA3
	0.60 ± 0.17 jk
	1.97 ± 0.16 n
	4.73 ± 0.32 k
	7.80 ± 0.10 d
	9.00 ± 0.00

	IA4
	1.20 ± 0.10 hi
	4.27 ± 0.21 g
	7.20 ± 0.27 f
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA5
	1.20 ± 0.10 hi
	5.00 ± 0.10 ef
	7.30 ± 0.17 cdef
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA6
	0.57 ± 0.06 jk
	2.60 ± 0.10 l
	4.73 ± 0.06 k
	7.83 ± 0.25 d
	9.00 ± 0.00

	IA7
	1.27 ± 0.06 h
	5.17 ± 0.35 e
	7.37 ± 0.31 cdef
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA8
	0.67 ± 0.06 jk
	2.23 ± 0.15 m
	6.27 ± 0.21 i
	8.40 ± 0.10 c
	9.00 ± 0.00

	IA9
	0.67 ± 0.06 jk
	3.67 ± 0.32i
	7.50 ± 0.10 cde
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA10
	0.53 ± 0.06 k
	3.37 ± 0.06 j
	7.90 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA11
	0.70 ± 0.10 jk
	3.10 ± 0.10 jk
	6.10 ± 0.10 i
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA12
	1.10 ± 0.10 hi
	4.40 ± 0.10 g
	8.10 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA13
	1.60 ± 0.10 fg
	5.00 ± 0.10 ef
	9.00 ± 0.00 a
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA14
	1.70 ± 0.36 f
	6.20 ± 0.10 cd
	8.10 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA15
	1.60 ± 0.10 fg
	6.20 ± 0.10 cd
	7.80 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA16
	1.50 ± 0.10 g
	4.00 ± 0.10 h
	8.10 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA17
	2.10 ± 0.10 d
	4.83 ± 0.06 ef
	8.70 ± 0.10 b
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA18
	1.07 ± 0.06 i
	3.20 ± 0.10 jk
	6.20 ± 0.10 i
	7.47 ± 0.06 e
	9.00 ± 0.00

	IA19
	1.17 ± 0.06 hi
	3.27 ± 0.21 jk
	6.83 ± 0.06 g
	7.50 ± 0.10 e
	9.00 ± 0.00

	IA20
	1.23 ± 0.12 hi
	3.63 ± 0.21 i
	6.53 ± 0.15 h
	7.83 ± 0.06 d
	9.00 ± 0.00

	IA21
	2.50 ± 0.10 c
	6.10 ± 0.10 cd
	8.23 ± 0.06 c
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA22
	2.70 ± 0.10 b
	8.20 ± 0.10 a
	9.00 ± 0.00 a
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA23
	3.13 ± 0.06 a
	6.30 ± 0.10 c
	9.00 ± 0.00 a
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA24
	2.73 ± 0.12 b
	6.10 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00 a
	9.00 ± 0.00

	IA25
	2.37 ± 0.15 c
	7.20 ± 0.10 b
	9.00 ± 0.00 a
	9.00 ± 0.00 a
	9.00 ± 0.00

	IC1
	0.60 ± 0.10 jk
	4.00 ± 0.10 h
	6.90 ± 0.10 g
	9.00 ± 0.00 a
	9.00 ± 0.00

	IC2
	1.90 ± 0.10 e
	4.93 ± 0.15 ef
	7.27 ± 0.12 cdef
	9.00 ± 0.00 a
	9.00 ± 0.00

	IC3
	1.57 ± 0.06 fg
	4.67 ± 0.06 f
	6.80 ± 0.27 g
	9.00 ± 0.00 a
	9.00 ± 0.00

	IC4
	1.70 ± 0.100 f
	4.37 ± 0.15 g
	8.00 ± 0.10 cd
	9.00 ± 0.00 a
	9.00 ± 0.00

	ID1
	0.60 ± 0.10 jk
	3.10 ± 0.10 k
	5.17 ± 0.15 j
	8.50 ± 0.10 b
	9.00 ± 0.00

	ID2
	1.53 ± 0.06 fg
	4.73 ± 0.15 ef
	7.70 ± 0.10 cde
	9.00 ± 0.00 a
	9.00 ± 0.00

	ID3
	2.10 ± 0.10 d
	6.00 ± 0.20 d
	9.00 ± 0.00 a
	9.00 ± 0.00 a
	9.00 ± 0.00

	SEm ±
	0.07
	0.085
	0.083
	0.034
	N/A

	CD (0.05)
	0.197
	0.241
	0.235
	0.096
	N/A



*Mean of four replications ± SD Values with similar superscripts are not significantly different from each other
Table 4. Cultural characteristics of Sclerotium sp. isolates obtained from the surveyed areas
	Isolate
	Colony colour
	Pigmentation
	Growth margin
	Days taken for full coverage
	Days for Sclerotium initiation
	No of Sclerotium per plate (30 DAI)

	IA1
	White
	-
	Regular
	4
	11
	72

	IA2
	White
	-
	Regular
	4
	10
	80

	IA3
	White
	-
	Irregular
	5
	8
	40

	IA4
	White
	-
	Regular
	4
	14
	70

	IA5
	White
	-
	Regular
	4
	14
	65

	IA6
	White
	-
	Regular
	5
	12
	90

	IA7
	White
	-
	Irregular
	4
	14
	82

	IA8
	White
	-
	Regular
	5
	14
	61

	IA9
	White
	-
	Regular
	4
	12
	73

	IA10
	White
	-
	Regular
	4
	13
	211

	IA11
	White
	-
	Regular
	4
	9
	107

	IA12
	White
	-
	Regular
	4
	13
	45

	IA13
	White
	-
	Regular
	3
	13
	93

	IA14
	White
	-
	Regular
	3
	7
	45

	IA15
	White
	-
	Regular
	3
	-
	

	IA16
	White
	-
	Regular
	4
	10
	85

	IA17
	White
	-
	Regular
	3
	9
	40

	IA18
	White
	-
	Regular
	4
	8
	70

	IA19
	White
	-
	Regular
	4
	11
	161

	IA20
	White
	-
	Regular
	4
	12
	103

	IA21
	White
	-
	Regular
	3
	8
	85

	IA22
	White
	-
	Regular
	3
	8
	44

	IA23
	White
	-
	Regular
	3
	7
	125

	IA24
	White
	-
	Regular
	3
	8
	104

	IA25
	White
	-
	Regular
	3
	7
	141

	IC1
	White
	-
	Regular
	5
	13
	25

	IC2
	White
	-
	Regular
	3
	10
	98

	IC3
	White
	-
	Regular
	4
	9
	72

	IC4
	White
	-
	Regular
	4
	13
	98

	ID1
	White
	-
	Regular
	5
	12
	37

	ID2
	White
	-
	Regular
	4
	-
	

	ID3
	White
	-
	Regular
	4
	10
	96









Table 5. Sclerotial characteristics of Sclerotium sp. isolates obtained from the surveyed areas
	Isolate
	Texture
	Shape
	Colour of sclerotia
	Distribution pattern of sclerotia
	Weight of 100 sclerotia (mg)

	IA1
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	146

	IA2
	Smooth
	Round
	Light cream to light brown
	Towards rim
	132

	IA3
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	195

	IA4
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	175

	IA5
	Smooth
	Round
	Light cream to dark brown
	Scattered
	180

	IA6
	Smooth
	Round
	Light cream to dark brown
	More towards centre
	169

	IA7
	Smooth
	Round
	Light cream to light brown
	Scattered towards centre
	58

	IA8
	Smooth
	Round
	Light cream to light brown
	Towards centre and periphery
	118

	IA9
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	172

	IA10
	Smooth
	Round
	Light cream to dark brown
	scattered
	95

	IA11
	Smooth
	Round
	Light cream to dark brown
	Scattered towards centre
	98

	IA12
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	112

	IA13
	Smooth
	Round
	Light cream to dark brown
	Scattered
	156

	IA14
	Smooth
	Round
	Light cream to light brown
	Centre and periphery
	92

	IA15
	
	
	
	-
	

	IA16
	Smooth
	Round
	Light cream to light brown
	Scattered
	102

	IA17
	Smooth
	Round
	Light cream to dark brown
	Scattered
	172

	IA18
	Smooth
	Round
	Light cream to dark brown
	Scattered
	98

	IA19
	Smooth
	Round
	Light cream to dark brown
	Scattered
	124

	IA20
	Smooth
	Round
	Light cream to dark brown
	Towards periphery
	114

	IA21
	Smooth
	Round
	Light cream to dark brown
	Towards centre and periphery
	172

	IA22
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	59

	IA23
	Smooth
	Round
	Light cream to dark brown
	Scattered towards centre
	121

	IA24
	Smooth
	Round
	Light cream to dark brown
	Towards centre and periphery
	132

	IA25
	Smooth
	Round
	Light cream to light brown
	Scattered
	141

	IC1
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	56

	IC2
	Smooth
	Round
	Light cream to dark brown
	More at the center
	82

	IC3
	Smooth
	Round
	Light cream to dark brown
	Towards center
	160

	IC4
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	97

	ID1
	Smooth
	Round
	Light cream to light brown
	Scattered
	143

	ID2
	
	
	
	-
	

	ID3
	Smooth
	Round
	Light cream to dark brown
	Towards rim
	57





Plate 2. Cultural characteristics of isolates in PDA media 15DAI
[image: ]


4. CONCLUSION
 The study underscores the high morphological and pathogenic diversity of S. rolfsii isolates in Kerala, with implications for disease management strategies. The correlation between rapid mycelial growth, early sclerotial initiation, and high virulence especially in isolates like IA23 suggests that cultural traits may serve as indicators of pathogenic potential. The host-specific symptomatology and differential aggressiveness further highlight the complexity of S. rolfsii host interactions, warranting targeted approaches for crop protection and resistance breeding.
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