Activity: Monitor virulence spectrum of pearl millet downy mildew (DM) and blast pathogen populations through on-farm surveys and disease nurseries
Objective
The objective of this study was to assess virulence change in the populations of DM and blast causing pathogens of pearl millet so as to identify resistance sources and use them in the development of hybrids resistant to new/changed virulences.
Materials and methods
 DM and blast severity was assessed in the farmers’ fields in Maharashtra, India to monitor the performance of different hybrids. Pearl millet downy mildew virulence nursery (PMDMVN) consisting of 70 test entries including susceptible check 7042S was evaluated at 11 locations and Pearl millet Blast variability nursery (PMBVN) comprising 65 advanced breeding and germplasm lines was conducted at 10 locations in India. 
Results
On-farm survey. A total of 14 fields in the four Tehsils of Aurangabad district in Maharashtra were surveyed in the rainy season, 2016. DM was observed only in seven fields; six fields had 1-2% DM, whereas up to 25% DM was observed in the disease nursery. Blast (20-60%) was observed in all the 14 fields. Seven DM and 14 blast isolates were collected to study virulence diversity in the populations of the pathogens.
PMDMVN. DM incidence at all the test locations was very high (>85%) in the susceptible check 7042S except at Anand (48%) indicating a reliable disease screen. Significant differences were observed among genotype, locations and their interaction for DM incidence (Table 1). This clearly indicated differences in virulence of the pathogen populations at different locations and resistance in the host genotypes to the pathogen. Virulence level of pathogen population at Mysore was highest among test locations with 16.6% mean DM across 70 test lines followed by 15.6% mean DM across entries at Patancheru. Eleven lines exhibited high level of DM resistance at all the test locations, whereas 24 lines were resistant at any 10 test locations.
PMBVN. Susceptible check ICMB 95444 included in the nursery exhibited susceptible reaction at all the 10 test locations indicating a reliable disease screen. Significant differences were observed among genotype, locations and their interaction for blast severity recorded on 0-9 scale (Table 1). This indicated differences in virulence of the pathogen populations at different locations and resistance in the host genotypes to the pathogen. Pathogen population at Dhule appeared most virulent with 6.4 score across 65 lines followed by population at New Delhi with 4.8 mean blast score. In terms of resistance of pearl millet lines to different populations, IP 21187 was found resistant (≤3.0 score) at all locations except Dhule. ICMR 06444, IP 7846 and R 2-25005 were resistant at any eight locations.
Next steps
Continuous monitoring of virulence spectrum of DM and blast pathogen populations is essential for the management of these diseases through host plant resistance. Conducting on-farm surveys and disease nurseries will be helpful in the identification and utilization of stable resistance to these most important diseases of pearl millet. Pearl millet lines showing blast and DM resistance across locations can be used in breeding programs to develop disease resistant hybrids.
Table 1. ANNOVA for disease reaction in PMDMVN and PMBVN
	Source of variation
	PMDMVN
	PMBVN

	
	df
	MS
	df
	MS

	Replication
	1
	14.82
	1
	11.42

	Genotype (G)
	69
	3132.49***
	64
	21.48***

	Location (L)
	10
	3238.82***
	9
	334.23***
	

	G × L
	690
	156.7***
	576
	2.67*** 

	Residual
	769
	
	649
	

	Total
	1539
	 
	1299
	 


***Significant at P<0.001
[bookmark: _GoBack]
