



Survey, symptomatology, and isolation of anthracnose of cucumber caused by Colletotrichum orbiculare in the North Karnataka
Abstract

Anthracnose is a destructive disease affecting cucurbits cucurbitaceous crops, leading to significant losses (add dada in percentage). In cucumbers, the disease can cause up to a 30 percent yield loss, while in watermelons, the loss can reach as high as 60 per cent. A survey conducted in various districts of Karnataka revealed that, the highest disease severity was recorded in the Chitradurga Ddistrict at 15.45 per cent, while the lowest was in the Raichur district at 3.47 per cent. Colletotrichum orbiculare, the pathogen responsible for this disease, produces sparse white mycelia with honey-colored pigmentation on the underside. It also forms small, aseptate, and obtuse conidia along with hyaline and septate mycelia.
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INTRODUCTION 
Cucumber (Cucumis sativus L.), belonging to the family Cucurbitaceae, is the most widely cultivated vegetable within the genus Cucumis. It is the fourth most commonly grown vegetable worldwide, after tomatoes, cabbage, and onions (Ejaz and Bahadur, 2024). Karnataka cultivates cucumber on 812 ('000 ha), achieving an annual production of 117.55 MT (Anonymous, 2021). During the Kharif and summer seasons, farmers primarily grow it as a sole crop. Salads, soups, and smoothies highly value cucumber for its water content, nutrient composition, and phytochemicals (Muruganantham et al., 2016). Cucurbitacins, bitter chemicals associated with anticancer and anti-diabetic effects, are also present in cucumber. Kaempferol is responsible for these effects (Ibitoye et al., 2018; Jia and Wang, 2021). Fungal, bacterial, and viral diseases significantly affect cucumber production, despite its nutritional benefits, resulting in substantial economic losses globally. Colletotrichum orbiculare (Berk. & Mont.) causes anthracnose, one of the most devastating diseases of cucurbits. Mundkar in 1937 originally documented the disease in India on 'Kakri' (Cucumis melo var. utilissima) and 'kaddu' (Lagenaria vulgaris Ser.) from Punjab. Colletotrichum lagenarium is considered a synonym for Colletotrichum orbiculare (Von Arx, 1957). The pathogen infects the plant's leaves and fruits, leaving behind dark spots with shot-hole-like symptoms and wet, sunken spots that turn pink with spore masses (Keinath et al., 2017; Palenchar et al., 2012; Goldberg, 2004). Yield losses due to anthracnose can reach up to 60 percent in cucumbers and 30 percent in watermelons (Parris, 1949; Thompson and Jenkins, 1985). The present study aimed to investigate the status, symptoms, and identification of the pathogen that causes the anthracnose disease.

Materials and methods 

Survey and collection of the sample 

A roving survey was conducted from Kharif 2023 - 2024 to assess the severity of anthracnose in several regions of North Karnataka, specifically Kalaburagi, Raichur, Haveri, Yadgir, Dharwad, and Chitradurga. Montri et al., 2009 described a 0-9 scale for evaluating the severity. We collected, properly labeled, and stored the anthracnose infected leaves and fruits in polythene covers.
Chart 1: Disease scale for anthracnose disease 

	Category
	Description

	0
	No visible symptoms

	1
	<1% infection

	3
	1-10% infection

	5
	11-25% infection

	7
	26-50% infection

	9
	>50% infection


Per cent Disease Index (PDI) was calculated by using the formula proposed by McKinney (1923).
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Isolation and identification of the pathogen. 
The pathogen was isolated from infected plant parts displaying typical anthracnose symptoms using the tissue segment method (Rangaswami and Mahadevan, 1999) on a potato dextrose agar (PDA) medium. Small segments measuring approximately 3 mm were cut from the leaves exhibiting lesions, ensuring that each segment contained both infected and healthy tissue. These segments were then surface sterilized in a 0.1 percent mercuric chloride (HgCl₂) solution for 30 seconds, followed by three rinses in sterilized distilled water. After sterilization, the segments were dried by placing them on sterilized blotting paper discs and subsequently transferred to PDA medium in Petri plates under aseptic conditions. The inoculated plates were incubated at 25 ± 3°C for seven days to allow for pathogen growth. Using the hyphal tip method, a young fungal hyphal tip was aseptically transferred to sterile plates containing PDA medium for purification (Sinclair and Dhingra, 2017). The pathogen was then examined under a microscope to assess various morphological and cultural characteristics, including the color of the mycelium, the radial growth of the mycelium, the color and shape of the conidia, as well as the length and width of the conidia.

Results and discussion

Status of anthracnose disease of cucumber 

The data of roving survey revealed that, the overall mean disease severity in the regions was ranged from 3.47 to 15.45 percent (Table 1). The highest disease severity was recorded in Challekere village of Chitradurga district at 15.45 per cent whereas, the lowest disease severity was observed in the Kuppigudda village of Raichur district at 3.47 per cent In the Dharwad district, a survey of bottle gourd fields has confirmed a mean disease severity was of 13.03 percent. The severity level of bottle gourd was is significantly higher than that of cucumber crops, a clear indication of the crop's greater susceptibility to pathogens. In conclusion, the low disease severity in the surveyed regions was likely due to limited rainfall and higher temperatures during the 2022–23 season, which restricted pathogen survival. Rainfed conditions resulted in less severe disease compared to irrigated fields, where higher moisture levels may have facilitated spread. Additionally, black soil supported greater disease severity, particularly in irrigated areas like the Dharwad district.Similar findings were noted by, Tamilmalar et al., 2022 who has conducted a survey for anthracnose of cucumber in various districts of Tamil Nadu, revealing a severity range of 40.74 percent to 70.37 percent. Favorable conditions such as higher humidity, cooler temperatures, and frequent rainfall may contribute to the high levels of disease severity in this region. (try to add more two to three references)
Table 1: Survey of the disease severity of cucumber anthracnose in major growing regions of Karnataka

	District
	Taluka
	Village
	Crop
	Crop stage
	Soil type
	Rainfed /Irrigated
	Disease severity
	Mean PDI 

	Kalaburagi
	Kalaburagi
	Hadgilharuti
	Cucumber 
	45 days
	Black soil
	Rainfed
	10.44
	9.44

	
	
	
	Cucumber
	40 days
	Black soil
	Rainfed
	9.77
	

	
	
	Melkunda B
	Cucumber
	40 days
	Black soil
	Rainfed
	9.55
	

	
	
	Melkunda K
	Cucumber
	35 days
	Black soil
	Rainfed
	8.00
	

	
	Kamalapur
	Kamalapur
	Cucumber
	45 days
	Black soil
	Rainfed
	3.56
	1.89

	
	
	
	Cucumber
	40 days
	Black soil
	Rainfed
	-
	

	
	
	Bablad
	Cucumber 
	35 days
	Black soil
	Rainfed
	2.67
	

	
	
	
	Cucumber
	20 days
	Black soil
	Rainfed
	1.33
	

	District mean
	5.66

	Yadgir
	Yadgir
	Rukmapur
	Cucumber
	50 days
	Red soil
	Irrigated
	2.42
	3.58

	
	
	
	Cucumber
	40 days
	Red soil
	Irrigated
	5.72
	

	
	
	Shorapur
	Cucumber
	45 days
	Black soil
	Rainfed
	6.20
	

	
	
	
	Cucumber
	28 days
	Black soil
	Rainfed
	-
	

	
	Shahapur
	Khanapur
	Cucumber
	52 days
	Black soil
	Rainfed
	3.08
	4.59

	
	
	
	Cucumber
	50 days
	Black soil
	Rainfed
	7.74
	

	
	
	Chamnal
	Cucumber
	45 days
	Black soil
	Rainfed
	2.88
	

	
	
	
	Cucumber
	40 days
	Black soil
	Rainfed
	4.66
	

	District mean
	4.08

	Haveri
	Haveri
	Naganur
	Cucumber
	40 days
	Sandy loam
	Rainfed
	7.33
	5.49

	
	
	
	Cucumber
	45 days
	Sandy loam
	Rainfed
	6.89
	

	
	
	Basapura
	Cucumber
	35 days
	Red soil
	Rainfed
	-
	

	
	
	
	Cucumber
	30 days
	Red soil
	Rainfed
	2.25
	

	
	Ranebennur
	Haralahalli
	Cucumber
	55 days
	Sandy loam
	Irrigated
	2.56
	3.79

	
	
	
	Cucumber
	55 days
	Sandy loam
	Irrigated
	-
	

	
	
	Nukapur
	Cucumber
	50 days
	Sandy loam
	Rainfed
	3.25
	

	
	
	Hanumapur
	Cucumber
	55 days
	Red soil
	Irrigated
	5.56
	

	District mean
	4.64

	Dharwad
	Dharwad
	Hiremalligawad
	Bottle  gourd
	35 days
	Black soil
	Irrigated
	11.76
	13.03

	
	
	
	Bottle gourd
	40 days
	Black soil
	Irrigated
	15.11
	

	
	
	UAS college
	Bottle gourd
	35 days
	Black soil
	Irrigated
	12.23
	

	District mean 
	13.03

	Raichur
	Raichur
	Nagandoddi
	Cucumber
	40 days
	Sandy loam
	Rainfed
	5.33
	4.85

	
	
	
	Cucumber
	40 days
	Sandy loam
	Rainfed
	-
	

	
	
	Mandalgera
	Cucumber
	30 days
	Black soil
	Rainfed
	4.35
	

	
	
	Chandrabanda
	Cucumber
	35 days
	Sandy loam
	Irrigated
	5.55
	

	
	
	UAS campus
	Cucumber
	50 days
	Black soil
	Irrigated
	4.20
	

	
	Lingasugur
	Lingasugur
	Cucumber
	40 days
	Black soil
	Rainfed
	3.25
	2.10

	
	
	
	Cucumber
	30 days
	Sandy loam
	Rainfed
	2.18
	

	
	
	Kuppigudda
	Cucumber
	30 days
	Sandy loam
	Rainfed
	1.88
	

	District mean 
	3.47

	Chitradurga
	Challakere
	Badavanahalli
	Cucumber
	35 days
	Sandy loam
	Rainfed
	15.45
	15.45


Symptomatology 

The infected leaves showed the sequential symptoms of anthracnose disease. Initially, a small light brown speck appeared on the leaf, which later grew larger and soaked in water. These lesions further coalesced and covered the major portion of the leaf, making it look blighted. Sometimes, the lesions or spots develop a crack at the center and drop down, resulting in "shot hole" symptoms, a characteristic of this disease. However, a depressed, water-soaked lesion appeared on the fruits, ranging in color from light to dark brown. This lesion later transformed into a pink color, filled with conidia.

In the case of the bottle gourd, the symptoms manifested as light brown specks that gradually grew larger, eventually turning dark brown or black, encircled by a pale yellow halo. These spots later enlarge up to the margins and cause the leaf to blight.  We also observed shot hole similar symptoms in this area. Mundkur (1937), Zitter (1987), Tsay et al. (2010), and Vishal (2018) documented similar symptoms in cucumbers, beginning with water-soaked lesions on the leaves. These lesions spread, causing a blighted appearance that later cracked open, leading to characteristic shot-hole symptoms.  Kammar (2019) and Jyotishmoi (2023) also observed similar symptoms of anthracnose on bottle gourd.

Identification of the pathogen

The morpho-cultural characteristics of the pathogen were examined on PDA media. The pathogen, Colletotrichum orbiculare, produced sparse, cotton-like white mycelium with an irregular colony margin. The colony's underside was characterized by a honey or olive-brown hue. The mycelium was discovered to be septate and hyaline, while the conidia were cylindrical, non-septate, and hyaline, with one end tapering and the other end spherical. A single oil globule, measuring 10–14 µm by 3.5–4.5 µm, was present in each conidium.

Chetana and Chowdappa (2018) and Yousuf et al., (2018) also reported that, the C. orbiculare Colletotrichum orbiculare culture was white with sparse aerial mycelial growth. The conidia were hyaline, single-celled, and oblong to ovate, measuring 3.2-9.6 µm in length and 3.2-4.8 µm in width. Their mycelium was septate and branched.

Conclusion 
The survey revealed that anthracnose severity varied across North Karnataka, with higher severity observed in irrigated areas and black soils. Bottle gourd exhibited greater susceptibility than cucumber, as evident by its higher disease severity. Symptomatology studies confirmed characteristic shot-hole symptoms and water-soaked lesions on leaves and fruits, aligning with previous findings. The morpho-cultural identification of Colletotrichum orbiculare confirmed that it is a unique species, with its few white mycelium cells and cylinder-shaped, hyaline conidia.
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