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ABSTRACT
Aims:
The present investigation aimed to study the epidemiology, pathogenic variability, and virulence diversity of Phoma polyanthis, the causal agent of tip blight disease of tuberose, in different districts of West Bengal, India.
Study Design:
A laboratory and field-based experimental study was conducted using nine isolates of P. polyanthis collected from different geographical locations. The isolates were evaluated under controlled conditions to assess their pathogenic variability and virulence patterns.
Place and Duration of Study:
The study was carried out using isolates collected from nine districts of West Bengal, India, during the tuberose growing season.
Methodology:
Nine isolates of P. polyanthis were isolated and purified from infected tuberose plants. Pathogenicity and virulence were assessed on the susceptible tuberose cultivar GKTC-4 through artificial inoculation. Lesion development and disease progression were recorded periodically to determine variability in virulence and temporal disease dynamics among isolates.
Results:
Significant differences in lesion development were observed among the nine isolates. Based on lesion size and rate of disease progression, the isolates were categorized into highly virulent, moderately virulent, and less virulent groups. Disease progression analysis further revealed isolate-specific temporal patterns of lesion expansion, indicating substantial pathogenic variability across regions.
Conclusion:
The study confirmed considerable variability in virulence among P. polyanthis isolates in West Bengal. Understanding isolate-specific pathogenicity is crucial for developing region-specific and effective disease management strategies for sustainable tuberose cultivation.
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INTRODUCTION
Tuberose (Polianthes tuberosa L.) is an important ornamental crop cultivated for cut flowers, loose flowers, and essential oil extraction. West Bengal is a leading producer, but intensive cultivation has led to the emergence of several diseases, including tip blight caused by Phoma polyanthis. Characterized by necrosis of leaf tips, the disease reduces photosynthetic area and overall yield. Despite reports of occurrence, comprehensive information on epidemiology, pathogenic variability, and virulence of P. polyanthis isolates from West Bengal is lacking. This study aims to fill this gap and provide insights for effective disease management.
MATERIALS AND METHODS
2.1 Sample Collection and Isolation
Tuberose leaves showing tip blight symptoms were collected from nine districts of West Bengal during September–October 2023. Diseased tissues were surface sterilized and plated on Potato Dextrose Agar (PDA). Pure cultures were obtained via hyphal tip isolation.
2.2 Pathogenicity and Virulence Assessment
Pathogenicity tests were conducted on GKTC-4 cultivar under controlled conditions. Leaves were inoculated with spore suspensions of the nine isolates, and lesion length was recorded at 24-hour intervals up to 120 hours.
2.3 Disease Progression and Lesion Growth Rate
Increment in mean diseased lesion length (LDLI) was calculated to assess isolate-specific disease progression dynamics.
RESULTS
3.1 Disease Collection and Lesion Analysis

Table 1: Name of tuberose tip blight pathogen isolates as well as name of places, districts and tuberose cultivars from where tip blight diseased sample of particular PDI were collected.      
	Sl. No.
	Name of the isolates
	Places and districts of tip blight diseased samples collection
	Name of the tuberose cultivars
	PDI of tip blight affected plants

	1.
	Birbhum
	Viswa Bharati University Campus, Birbhum
	Subhasini
	59.01  (49.68)*

	2.
	Hooghly
	Dhaniakhali, Hooghly
	Prajjal
	23.11  (29.10)

	3.
	Burdwan
	BCKV Burdwan Campus, Burdwan
	Calcutta Single
	47.91  (43.67)

	4.
	Purba Medinipur
	Radhamohanpur, Purba Medinipur
	Prajjal
	20.00  (26.55)

	5.
	Coochbehar
	UBKV, Pundibari, Coochbehar
	Subhasini
	64.05  (53.23)

	6.
	Howrah
	Dhulagar, Howrah
	Prajjal
	22.79  (28.59)

	7.
	Bankura
	Chhatna, Bankura
	Sringer
	38.89  (37.85)

	8.
	24 Parganas (S)
	Diamond Harbour, 24 Parganas (S)
	Sringer
	39.24  (38.86)

	9.
	Nadia
	BCKV Horticultural Research Farm, Mondouri, Nadia
	GKTC -4
	78.31  (61.99)

	
	
	
	
	

	
	SEm ±
	
	
	0.14

	
	CD 0.05
	
	
	0.43


     *Figure within parenthesis indicates arc-sine transformed value; PDI = Percent disease index

Nine Phoma polyanthis isolates were collected from tip blight-affected tuberose leaves during September–October 2013 from nine districts of West Bengal and named after their respective districts (Table 1). The cultivars and their corresponding PDI values recorded from three plants per replication were: Subhasini (Birbhum 59%, Coochbehar 64.1%), Prajjal (Hooghly 23.1%, Purba Medinipur 20.0%, Howrah 22.8%), Sringer (Bankura 38.9%, 24 Parganas (S) 39.2%), and Calcutta Single (Burdwan 47.9%) and GKTC-4 (Nadia 78.3%). GKTC-4 exhibited the highest PDI, while Prajjal showed the lowest.
All isolates were used for experiments on radial growth, growth rate, dry biomass, colony morphology, virulence, in vitro enzyme activity, and fungicide sensitivity, with detailed results presented below.
3.2. Establishment of pathogenicity and measuring virulence by determining mean diseased lesion length on the leaves of GKTC – 4 cultivar inoculated with nine P. polyanthis isolates and documented at 24 hours interval:
Table 2: Mean diseased lesion length (in cm) caused by Phoma polyanthis isolates at 24 hours interval on GKTC – 4 cultivar under laboratory condition.
	Sl. No.
	Name of the isolates
	MDLL at 24 hours
	MDLL at 48 hours
	MDLL at 72 hours
	MDLL at 96 hours
	MDLL at 120 hours

	1.
	Birbhum
	0.25*
	0.25*
	5
	7.5
	10.5

	2.
	Hooghly
	4.5
	7.5
	9.5
	11.5
	15.5

	3.
	Burdwan
	5
	7.5
	12.5
	14
	16.5

	4.
	Purba Medinipur
	0.25*
	4.5
	7.5
	10.5
	16

	5.
	Coochbehar
	0.25*
	2.5
	5.5
	8.5
	11.5

	6.
	Howrah
	0.25*
	3.5
	6.5
	14.5
	20.5

	7.
	Bankura
	4
	7.5
	14.5
	20.5
	29.5

	8.
	24 Parganas (S)
	4.5
	6.5
	10.5
	12.5
	18.5

	9.
	Nadia
	5
	5.5
	10.5
	17.5
	24.5

	
	
	
	
	
	
	

	
	SEm ±
	0.22
	0.15
	0.19
	0.17
	0.06

	
	CD 0.05
	0.65
	0.45
	0.56
	0.50
	0.17


* The 0.00 values of above table have been replaced with 0.25 for statistical analysis; 
   MDLL = Mean diseased lesion length
Mean diseased lesion length (MDLL) on GKTC–4 leaves inoculated with nine Phoma polyanthis isolates was recorded at 24-hour intervals up to 120 hours (Table 2). At 24 hours, four isolates (Birbhum, Purba Medinipur, Coochbehar, Howrah) showed no lesion development, while the remaining five showed slight lesions. By 48 hours, Birbhum remained inactive, whereas the highest lesion length (7.5 cm) was observed in Hooghly, Burdwan, and Bankura isolates; the lowest (2.5 cm) in Coochbehar. At 72 hours, Bankura (14.5 cm) and Burdwan (12.5 cm) had the highest MDLL, Birbhum the lowest (5.0 cm). At 96 hours, Bankura (20.5 cm) and Nadia (17.5 cm) were highest; Birbhum lowest (7.5 cm). At 120 hours, maximum MDLL was recorded for Bankura (29.5 cm) and Nadia (24.5 cm), moderate for Howrah (20.5 cm), 24 Parganas (S) (18.5 cm), Burdwan (16.5 cm), Purba Medinipur (16.0 cm), Hooghly (15.5 cm), and lowest for Birbhum (10.5 cm) and Coochbehar (11.5 cm). Based on these results, Bankura and Nadia isolates were classified as virulent, Howrah, 24 Parganas (S), Burdwan, Purba Medinipur, and Hooghly as moderately virulent, and Birbhum and Coochbehar as less virulent.
3. 3. Mean diseased lesion length increment on the leaves of GKTC – 4 cultivar caused by inoculation with nine Phoma polyanthis isolates and documented between two observations:
Mean diseased lesion length increment (LDLI) on GKTC–4 leaves inoculated with nine Phoma polyanthis isolates was recorded between successive observations up to 120 hours (Table 3). Between 24–48 hours, Birbhum showed no lesion development, while increments in other isolates ranged from 0.25–4.25 cm/24 h, highest in Purba Medinipur and lowest in Birbhum. Between 48–72 hours, LDLI varied from 2–7 cm/24 h, with Bankura highest (7 cm/24 h) and Hooghly lowest (2 cm/24 h).
Table 3: Diseased lesion length increment (in cm/ 24 hours) caused by Phoma polyanthis isolates on GKTC – 4 cultivar in between two observations under laboratory condition.
	Sl. No.
	Name of the isolates
	LDLI between 24 - 48 hours
	LDLI between  48 – 72 hours
	LDLI between   72 - 96 hours
	LDLI between  96 - 120 hours

	1.
	Birbhum
	0.25*
	4.75
	2.50
	3.00

	2.
	Hooghly
	3.00
	2.00
	2.00
	4.00

	3.
	Burdwan
	2.50
	5.00
	1.50
	2.50

	4.
	Purba Medinipur
	4.25
	3.00
	3.00
	5.50

	5.
	Coochbehar
	2.25
	3.00
	3.00
	3.00

	6.
	Howrah
	3.25
	3.00
	8.00
	6.00

	7.
	Bankura
	3.50
	7.00
	6.00
	9.00

	8.
	24 Parganas (S)
	2.00
	4.00
	2.00
	6.00

	9.
	Nadia
	0.50
	5.00
	7.00
	7.00

	
	
	
	
	
	

	
	SEm ±
	0.12
	0.31
	0.35
	0.23

	
	CD 0.05
	0.35
	0.92
	1.04
	0.69


*The 0.00 values of above table have been replaced with 0.25 for statistical analysis.
    LDLI = Length of diseased lesion increment
Between 72–96 hours, mean diseased lesion length increment (LDLI) ranged from 1.5–8.0 cm/24 h, highest in Howrah and lowest in Burdwan. Between 96–120 hours, LDLI ranged from 2.5–9.0 cm/24 h, with Bankura highest and Burdwan lowest. Peak LDLI varied among isolates: Birbhum (4.75 cm), Burdwan (5.0 cm), and Coochbehar (3.0 cm) peaked at 48–72 h; Howrah (8.0 cm) and Nadia (7.0 cm) at 72–96 h; Hooghly (4.0 cm), Purba Medinipur (5.5 cm), Bankura (9.0 cm), and 24 Parganas (S) (6.0 cm) at 96–120 h.
DISCUSSION
Nine Phoma polyanthis isolates used in the study were obtained from tip blight–affected leaves of five tuberose cultivars collected from nine districts of West Bengal. Among the cultivars, Subhasini from Birbhum and Coochbehar recorded PDI values of 59.0% and 64.0%, respectively. The Prajjal cultivar from Hooghly, Purba Medinipur and Howrah exhibited comparatively lower PDI values of 23.1%, 20.0% and 22.8%, respectively. Sringer cultivar from Bankura and 24 Parganas (S) showed moderate disease incidence with PDI values of 38.9% and 39.2%, respectively. Calcutta Single from Burdwan and GKTC-4 from Nadia recorded PDI values of 47.9% and 78.3%, respectively. Among all cultivars, GKTC-4 exhibited the highest PDI, whereas Prajjal showed the lowest disease incidence.
All Phoma polyanthis isolates obtained from tuberose tip blight–affected samples collected across different districts were used to study variation in radial growth, radial growth rate, dry biomass production, colony morphology, virulence, in vitro enzyme activity and fungicide sensitivity. The detailed results are presented below.
Pathogenicity and virulence of the nine P. polyanthis isolates were established on the susceptible tuberose cultivar GKTC-4 by recording mean diseased lesion length at 24-hour intervals up to 120 hours (Table 2). No lesion development was observed up to 24 hours after inoculation with Birbhum, Coochbehar, Purba Medinipur and Howrah isolates, and the Birbhum isolate failed to produce lesions even at 48 hours. By 72 hours, all isolates produced characteristic lesions, with maximum lesion length caused by Bankura (14.5 cm) and minimum by Birbhum (5.0 cm). This trend continued up to 120 hours, when Bankura produced the highest lesion length (29.5 cm), followed by Nadia (24.5 cm). Moderate lesion development was observed in Howrah (20.5 cm), 24 Parganas (S) (18.5 cm), Burdwan (16.5 cm), Purba Medinipur (16.0 cm) and Hooghly (15.5 cm), while Birbhum (10.5 cm) and Coochbehar (11.5 cm) recorded the lowest values.
Based on lesion development, Bankura and Nadia isolates were categorized as virulent; Howrah, 24 Parganas (S), Burdwan, Purba Medinipur and Hooghly as moderately virulent; and Birbhum and Coochbehar as less virulent. Although similar pathogenicity studies on P. polyanthis infecting tuberose are lacking, comparable virulence-based grouping of isolates has been reported for Phoma terrestris (Levic et al., 2012), Rhizoctonia solani (Das, 2008), Phoma putaminum and P. macrostoma var. incolorata (Badillo-Vargas et al., 2008), and Phoma macdonaldii (Roustaee et al., 2000), supporting the present findings.
Mean diseased lesion length increment on leaves of GKTC-4 cultivar inoculated with nine Phoma polyanthis isolates was recorded up to 120 hours. Lesion increment varied from 0.25–4.25 cm per 24 hours during 24–48 hours, with the highest increment in Purba Medinipur and the lowest in Nadia isolate; from 2–7 cm per 24 hours during 48–72 hours, with maximum in Bankura and minimum in Hooghly isolates; from 1.5–8.0 cm per 24 hours during 72–96 hours, with the highest in Howrah and lowest in Burdwan isolates; and from 2.5–9.0 cm per 24 hours during 96–120 hours, with maximum in Bankura and minimum in Burdwan isolates. Peak lesion increment occurred during 48–72 hours in Birbhum, Burdwan and Coochbehar isolates; during 72–96 hours in Howrah and Nadia isolates; and during 96–120 hours in Hooghly, Purba Medinipur, Bankura and 24 Parganas (S) isolates. Relevant supporting literature to substantiate these observations could not be retrieved.
Although fungi are ubiquitous, adaptable to diverse environments, and nutritionally versatile, many exhibit specific nutritional preferences. Consequently, selective culture media are often required for their isolation, cultivation, preservation, and for microscopic, biochemical, physiological, and molecular characterization. The nutrient composition of culture media markedly influences vegetative growth parameters such as radial growth, biomass production, colony morphology, pigmentation, and sporulation, provided other environmental factors (pH, temperature, light, moisture, and atmospheric composition) remain constant (Northolt and Bullerman, 1982; Kuhn and Ghannoum, 2003; Kumara and Rawal, 2008). Despite advances in molecular techniques, morphological characterization based on vegetative and reproductive structures remains a fundamental and classical approach in fungal taxonomy and nomenclature (Davis, 1995; Guarro et al., 1999; Diba et al., 2007; Zain et al., 2009). Morphological or physiological variability among fungal genera, species, or isolates ultimately reflects underlying molecular differences, underscoring the continued relevance of morphological characterization
FUTURE SCOPE
The present study revealed marked variability in virulence among Phoma polyanthis isolates and differential susceptibility of tuberose cultivars. Future research should focus on screening wider tuberose germplasm to identify resistant sources for breeding tip blight–resistant varieties. Molecular characterization of pathogen isolates is needed to understand genetic diversity and virulence determinants. Isolate-specific information can aid in developing integrated disease management strategies combining fungicides, cultural practices and biological control. Studies on pathogen–host interactions may elucidate defense mechanisms and support novel control approaches. Long-term epidemiological investigations could help develop predictive models for effective disease forecasting and management.
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