


Studies on the prevalence of Albugo candida (Pers.) Kuntze causing white rust in rapeseed-mustard 


Abstract
White rust caused by Albugo candida has been reported to be most wide spread and destructive fungal disease of rapeseed-mustard. An extensive field survey was carried out during rabi season 2020-21 at farmer’s fields in total five villages of Jalaun district. The observation of disease was taken during the month of January to February from pre- flowering to pod formation/maturity stage of the crop. The disease incidence and severity in these surveyed villages ranged from 31.45 to 54.70 per cent and 28.57 to 51.21 per cent, with an overall average of 38.75 per cent & 36.21 per cent, respectively. But significantly maximum disease incidence and severity was recorded in Goran village (54.70 and 51.21 per cent) followed by Kahata village (39.87 and 37.10 per cent), respectively. While as, the minimum percent incidence and severity was observed in Jaisari Kalan (31.45 and 28.57 per cent) followed by Timron (33.77 and 31.83 per cent).
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Introduction
Rapeseed-mustard is one of the most important and predominant oilseed crop of India. India is one of the leading oilseeds producing country in the world accounting for 11.2% of the world’s rapeseed-mustard production (Singh et al., 2018; Singh et al., 2020). In our country, rapeseed-mustard is the second largest oilseed crop after groundnut, covering an area of 6.12 m ha with an annual production of 9.26 mt and an average yields of 1511 kg/ha (Singh and Khan, 2022; Hemalatha et al., 2023). The crop is mainly used as edible oil, industrial used oil, protein rich products, condiments, vegetable, soil amendment (cake) and livestock feed (Nain et al., 2023). It contains an adequate amount of erucic acid (38-57%), linolenic acid (4.7-13%) and linoleic acid (27%)(Singh et al., 2020). The Indian mustard (B. juncea) is mainly used as cooking oil in Asia (Singh and Khan, 2018). The crop is mainly cultivated during rabi-season in different ecosystem and cropping sequence predominantly in the states of Rajasthan, Uttar Pradesh, Madhya Pradesh, Haryana, Punjab, Gujarat, Himachal Pradesh, Jammu and Kashmir, Bihar, West Bengal etc (Pathak et al., 2021). Major rapeseed-mustard producing states of India are Rajasthan (46.49%), Haryana (12.44%), Madhya Pradesh (11.32%), and Uttar Pradesh (10.60%)(Hemalatha et al., 2023). 	Comment by fahad rahul: Try to clear
In India, rapeseed-mustard crop attack by a number of diseases which affect seed quality and also reduce oil content considerably (Hemalatha et al., 2025). More than 30 diseases are known to occur on crops in India (Saharan, 2016). Amongst these, Alternaria blight, white rust, downy mildew, powdery mildew and Sclerotinia stem rot or white stem rot are considered economically important. White rust caused by Albugo candida has been reported to be most wide spread and destructive fungal disease of rapeseed-mustard throughout the world (Kolte, 1985). It has been also reported from Brazil, Canada, Germany, India, Japan, U.K., U.S.A., Pakistan, Romania, Turkey, New Zealand, China and Korea. In recent years, mixed infection of white rust and downy mildew in inflorescence of Brassica crop showed 37-47 per cent less pods with reduction of 17-32 per cent grain yield (Bains and Jhooty, 1979). Saharan (1992) also reported 23-55 per cent yield loss in B. juncea. 	Comment by fahad rahul: Too old
	Symptoms includes as local and systemic infection. In local infection, symptoms appear primarily on the lower surface of leaves and manifested by the appearance of minute or small, white or creamy yellow raised scattered and circular pustules (1 to 2 mm in dia.) which later coalesce to form patches. Systemic infections include distortion, hypertrophy, hyperplasia and inflorescence sterility which is known as the stag head. The affected flowers show malformation, the petals become green sepals and the stamens can be transformed into a leaf-like structure or a carpel (Verma and Petrie, 1980). The pathogen perpetuates through the oospores formed in the hypertrophied tissues lying in the soil in diseased plant debris or moving with diseased debris along with the seeds as contaminant. The disease is favoured by maximum temperature of 26 to 29°C, a minimum temperature of 14 to 15°C and average relative humidity of more than 65%.	Comment by fahad rahul: Concept is not clear
The ideal and most economical mean of managing the white rust disease of rapeseed-mustard would be the use of resistant varieties. However, farmers are inclined to cultivate less resistant cultivars against this disease in pursuance of maximum yield (Singh et al., 2018). Most cost-effective and ecofriendly management strategies for evolving selecting the genotypes possessing the resistant/tolerance reaction against the disease. Information on resistance source is not available, although some sort of tolerance may be available. Shifting in sowing date is also an important factor for minimizing incidence and severity of disease. Over a period of time, prolong use of chemicals and fertilizers affect soil fertility, reduces crop production, and causes the emergence of new races of pests and pathogens (Singh and Sayyeda, 2025). Judicious use of pesticide/fungicides is the ultimate option to manage the disease because its indiscriminate use cause hazards to human health and the environment (Singh et al., 2020). Moreover, there is a need to incorporate different kinds of cultural practices to minimize pest and diseases while reducing reliance on chemical inputs (Singh et al., 2025). Looking to the devastating nature of the disease, their frequent occurrence on rapeseed-mustard, the extensive field was carried out to note the prevalence of this disease in Jalaun district.

Material and methods 
              An extensive field survey was carried out during rabi season 2020-21 at farmer’s fields in total five villages of district Jalaun (Bundelkhand region) namely, Goran, Barsar, Jaisari Kalan, Timron, and Kahata. The observation of disease was taken during the month of January to February from pre- flowering to pod formation/maturity stage of the crop (Singh and Khan, 2022). During the survey, a total of twenty fields were observed in five selected villages. The five villages of Jalaun district and four fields from each village were randomly selected for the survey. Plants with less infection were also recognized as diseased plant (Naz et al., 2017). An area of 1m×1m was marked at five randomly selected spots in each farmer’s field (Naz et al., 2017; Singh and Khan, 2022; Sayyeda and Khan, 2024) and number of diseased and healthy plants was recorded in all five 1m2 quadrate in each field. In all fields, these five spots of 1m2 quadrate were widely dispersed at each of the four corners and remaining one at down side of the field. 
                                           Total number of infected plantsDisease incidence (%) =
× 100

                                                 Total number of plants  
The disease intensity was also recorded using quadrant (1m2) at 4-5 spots in each field. Five plants were randomly selected and tagged for taking observations. Five leaves per plant were taken from different plant parts for scoring disease intensity. The overall scoring was done at a rating scale of 0-9 for the assessment of white rust in rapeseed-mustard. 
Further Percent disease index (PDI) shall be calculated by using the following formulae:	Comment by fahad rahul: References 
                                                                      Sum of all numerical rating × 100
Percent disease index (%) =

                                                  Number of leaves/pods examined × Maximum grade
Results and discussion
Table 1 indicate that the incidence and severity of white rust significantly varied in all surveyed five villages of Jalaun district namely, Goran, Barsar, Jaisari Kalan, Timron, and Kahata. In all surveyed locations, none of the field was remain free from infection of white rust disease. The disease incidence and severity in these surveyed villages ranged from 31.45 to 54.70 per cent and 28.57 to 51.21 per cent, respectively. But significantly maximum disease incidence and severity was recorded in Goran village (54.70 and 51.21 %) followed by Kahata village (39.87 and 37.10%) and Barsar (33.99 and 32.37 %), respectively. While as, the minimum per cent incidence and severity was observed in village Jaisari Kalan (31.45 and 28.57 %) followed by village Timron (33.77 and 31.83 %), respectively, and it was found to be at par with each other. 	Comment by fahad rahul: Always numbers is not mean always right 
Time of sowing also showed a significant difference in disease incidence and severity of the disease, but its lower per cent was recorded when the cultivars were sown in the third and last week of October, though its higher ranges were in those planted in third week of November (Table 1). 
It is, therefore, clear from the present study that during survey (2020-21) the incidence and severity of white rust in mustard varied significantly in five villages of Dakore block, but maximum incidence and severity was noted in village Goran followed by Kahata, and Barsar and its minimum was in  village Jaisari Kalan and Timron (Plate 1). In the present study, the differences recorded in white rust incidence and severity of rapeseed-mustard at different locations might be due to local weather conditions, soil texture, irrigated or water logged soil, cultural practices like sowing dates, spacing and heavy fertilization.
The results are in conformity with Vashishtha (2004) who surveyed white rust in Chambal division of Madhya Pradesh and recorded the maximum white rust intensity of leaves infection in Bhind district (33.40%), followed by Morena and Sheopur districts. Ghasolia et al. (2004) also surveyed 640 fields of rapeseed-mustard in 24 districts of Rajasthan and reported that 40-60 per cent incidence was recorded in 31 fields of 10 districts. In 71 fields, diseases incidence was 20-39 per cent and in rest of the 538 fields, < 20 per cent. 	Comment by fahad rahul: Too old



Table 1. Incidence and severity of white rust disease in different villages of Jalaun district



	S. No.
	Village
	Time of sowing
	Disease incidence (%)*
	Disease severity (%)*

	1.
	Goran
	15 November
	54.70
(47.68)
	51.21
(45.67)

	2.
	Barsar
	25 October
	33.99
(35.62)
	32.37
(34.66)

	3.
	Jaisari Kalan
	20 October
	31.45
(34.09)
	28.57
(32.29)

	4.
	Timron
	20 October
	33.77
(35.51)
	31.83
(34.33)

	5.
	Kahata
	12 November
	39.87
(39.14)
	37.10
(37.50)

	C. D. (P≤0.05)
	2.25
	0.69

	SE(m)±
	0.72
	0.22

	SE(d)
	1.02
	0.31

	C. V.
	3.76
	1.20


Figures in parentheses are the arcsinpercentage transformed values. *Each value is an average of four replicates
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Plate 1. Survey of farmer’s field in different villages of Jalaun district of Bundelkhand region. Goran (A), Barsar (B), Jaisari Kalan (C), Timrom (D) and Kahata (E)




Conclusion
It is, therefore, clear from the present study that the prevalence of white rust in mustard varied significantly in five villages of Jalaun district, but maximum incidence and severity was noted in village Goran followed by Kahta, and Barsar and its minimum was in Jaisari Kalan and Timron villages. Time of sowing also showed a significant difference in disease incidence and severity of the disease, but its lower per cent was recorded when the cultivars were sown in the third and last week of October, though its higher ranges were in those planted in third week of November. The variation in prevalence of white rust might be due to various factors like shifting in sowing dates, closer spacing and heavy fertilization, aggressiveness of race, amount of available initial inoculum, and prevailing weather conditions.	Comment by fahad rahul: 2 more clear line add please
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