


Identification of spot blotch-resistant parents and recombinants in barley (Hordeum vulgare L.) for Eastern Uttar Pradesh, India 

ABSTRACT
This study aimed to identify resistant barley    lines/genotypes (Hordeum vulgare L.) for spot blotch disease caused by Bipolaris sorokiniana. The experimental material for the present investigation was generated by using eighteen varieties of barley (Hordeum vulgare L.), having wider genetic diversity for hulled and /or hulless characteristics. These varieties were collected from various AICRP research centers on wheat and barley. The crosses were made among the selected varieties by grouping them as Hulled x Hulled, Hulled x Hulless and Hulless x Hulless. The selected varieties were sown in crossing block and desired cross combinations (F1’s) were generated under All India Coordinated Wheat and Barley Improvement Project (AICRP) during Rabi 2015-16. The hybrid seeds (F1’s) of thirty-nine cross combinations were raised to make the back crosses i.e., B1, B2 and F2 generation during Rabi, 2016-17. The Parents (P1 and P2), the F1 hybrids, the F2 population and the back cross populations (B1 and B2) were sown at Research Farm of A. N. D. U. A & T., Kumarganj, Ayodhya during Rabi 2017-18.  Resistance of all the genotypes against spot blotch was assessed by double digit scale, based on percent blighted area on the flag leaf and penultimate leaf. Out of all cross combinations tested, ten genotypes were found resistant, eighty-six moderately resistant, fifty-one moderately susceptible, fourteen susceptible during the crop season. The genotypes that showed resistance against Spot Blotch disease based on the performance could be fixed and used as parent material for further breeding programme to introgress the resistance in disease susceptible high yielding varieties. The identified resistant genotypes could also be released as a pureline variety after fixation.
Keywords - Barley (Hordeum vulgare L.), disease resistance, back cross, hulled and hulless, spot blotch and segregants.
Introduction
Among the world’s earliest domesticated plant species, Barley (Hordeum vulgare L.) is a most important cereal crop and today it represents the fourth most abundant cereal crop in both area and tonnage harvested (http://faostat.fao.org). In India barley is grown on about area of 6.09 lakh ha with production of 18.18 lakh mt. and productivity of 29.88 q/ha (Anonymous, 2020-21).In Uttar Pradesh, barley covers an area of about 1.59 lakh ha with a total production of 4.98 lakh mt. with productivity of 31.32 q/ ha (Anonymous, 2020-21). Approximately 3/4 of barley’s global production is used as animal feed, 20% is malted for use in alcoholic and non-alcoholic beverage sand 5% as an ingredient in a range of food products. Development of the next generation of barley cultivars for both feed and fuel production can be facilitated by selection of hulled and hulless barley genotypes with high starch and protein levels. Hulless barley genotypes have higher starch concentrations and lower oil and ash concentrations than hulled genotypes (Griffey et al. 2010). Nud locus (a single recessive gene) on chromosome 7H has been reported to control hulless phenotype in barley (Taketa et al. 2008). Since barley has vigorous root system that enable early and fast root extension and proliferation, greater root biomass, and greater root length, density (Palta et al. 2009) and fast-pre-anthesis growth and high tiller output, traits (Ceccarelli et al. 2010), Barley will be proved as a crop of future environment as predicted global warming and climate change will increase the frequency of drought. Barley is widely adapted to diverse environmental conditions and is more stress tolerant than its close relative wheat (Nevo et al., 2015) but many biotic and abiotic stresses can adversely affect the productivity of barley. Among the biotic stresses, Spot Blotch caused by Bipolaris sorokiniana (Sacc. in Sorok.) is a major problem in barley cultivation Agostinetto et al. (2015) and Kaur et al., (2021). 
Taking the above consideration in mind, the present investigation carried out to get superior parents and recombinants having resistance against Spot Blotch disease.

Materials and Methods
A field experiment was conducted at agriculture experimental station of Acharya Narendra Deva University of Agriculture and Technology, Kumarganj, Ayodhya(U.P.) during 2015 to 2018. The crosses were made among the 18 different barley varieties (viz., NDB 943, NDB1173, NDB1057, NDB1618, HUB 114, NDB 1445, NDB 3, RD 2768, RD 2909, NDB 1173, RD 2899, HUB 240, KB 1319, BH 999, DWRB  137, RD 2794, Karan 16, BHS 352 and Dolma) by grouping them as Hulled x Hulled, Hulled x Hulless and Hulless x Hulless  during Rabi 2015-16 at agriculture experimental station of A.N. D. U. A. & T., Kumarganj, Ayodhya. (U.P). Further F2 and back cross populations were developed by using the F1 generations and their respective parents during Rabi 2016-17. The Parents (P1 and P2), the F1 hybrids, the F2 population and the back cross populations (B1 and B2) were sown (4th week of October) in single row of one meter length during Rabi 2017-18. The row to row and plant to plant distance was kept 50 cm and 15cm, respectively in following randomized complete block design. All the recommended cultural practices were followed for raising the good crop. The observations on disease severity were recorded from the date of first appearance of disease at flowering, soft dough and hard dough stages for which 5 plants were randomly selected and tagged in each row. The disease score of each selected plant was recorded by using Kumar et al., (1998)’s double digit scale based on per cent blighted area on the flag and penultimate leaf as given in table-1.

Table 1: Double digit scale, based on percent blighted area on the flag leaf and penultimate leaf given by Kumar et al., (1998). 
	S. No
	               Severity
	                       Rating

	
	Flag leaf
	Flag-1leaf
	Disease response
	Range of value

	1.
	0
	0–1
	Immune(I)
	00 –01

	2.
	1-2
	2 – 4
	Resistant (R)
	12–24

	3.
	3 –4
	4 – 6
	Moderately resistant (MR)
	34–46

	4.
	5 –6
	6 – 8
	Moderately susceptible (MS)
	56-68

	5.
	7–8
	8 – 9
	Susceptible (S)
	78-89

	6.
	9
	9
	Highly susceptible (HS)
	99



Table 2: The response of the parental material against natural disease pressure of   spot blotch during Rabi, 2017-18. 
	S. No.
	Parents
	Date of first appearance of disease 2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	1. 
	RD 2768
	17/02/2018
	02
	13
	34
	MR

	2. 
	RD 2909
	16/02/2018
	13
	25
	36
	MR

	3. 
	NDB 1057
	16/02/2018
	12
	24
	36
	MR

	4. 
	RD 2899
	07/02/2018
	13
	34
	45
	MR

	5. 
	NDB 1618
	07/02/2018
	12
	34
	45
	MR

	6. 
	HUB 240
	10/02/2018
	13
	34
	47
	MR

	7. 
	NDB 1445
	12/02/2018
	23
	45
	67
	MS

	8. 
	KB 1319
	07/02/2018
	23
	45
	68
	MS

	9. 
	BH 999
	19/01/2018
	24
	56
	78
	S

	10. 
	DWRB137
	13/02/2018
	13
	34
	46
	MR

	11. 
	HUB 114
	16/02/2018
	02
	23
	34
	MR

	12. 
	RD 2794
	11/02/2018
	12
	34
	46
	MR

	13. 
	Karan 16
	10/02/2018
	13
	57
	79
	S

	14. 
	Dolma
	13/02/2018
	12
	23
	45
	MR

	15. 
	BHS 352
	11/02/2018
	02
	24
	45
	MR

	16. 
	NDB 943
	09/02/2018
	23
	56
	89
	S

	17. 
	NDB1173
	13/02/2018


	12
	35
	46
	MR

	18. 
	NDB 3
	10/02/2018
	12
	46
	57
	MR



Table 3: The response of the cross combinations ( hulled and hulled) against natural disease pressure of   spot blotch during Rabi, 2017-18
	S. No.
	Cross Combination
	Date of first appearance of disease 2017-18
	Foliar blight score(0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	1. 
	RD 2768 x NDB 3
	01/02/2018
	12
	34
	45
	MR

	2. 
	RD 2768 x NDB 1173
	17/02/2018
	02
	25
	46
	MR

	3. 
	RD 2909 x NDB 3
	03/02/2018
	13
	35
	68
	MS

	4. 
	RD 2909 x NDB 1173
	16/02/2018
	12
	25
	36
	MR

	5. 
	NDB 1057 xNDB3
	13/02/2018
	13
	24
	35
	MR


	6. 
	NDB 1057x NDB 1173
	16/02/2018
	11
	24
	36
	MR

	7. 
	RD2899 x NDB 3
	03/02/2018
	12
	46
	58
	MS

	8. 
	RD 2899 x NDB 1173
	07/02/2018
	14
	35
	45
	MR

	9. 
	NDB 1618 x NDB 3
	05/02/2018
	13
	35
	46
	MR

	10. 
	NDB 1618 x NDB 1173
	07/02/2018
	11
	34
	45
	MR

	11. 
	HUB 240 x NDB 3
	07/02/2018
	12
	34
	45
	MR

	12. 
	HUB 240 x NDB 1173
	10/02/2018
	13
	24
	47
	MR

	13. 
	NDB 1445 x NDB 3
	12/02/2018
	12
	45
	68
	MS

	14. 
	NDB 1445 x NDB 1173
	12/02/2018
	12
	46
	67
	MS

	15. 
	KB 1319 x NDB 3
	09/02/2018
	12
	36
	57
	MR

	16. 
	KB 1319 x NDB 1173
	07/02/2018
	13
	45
	68
	MS

	17. 
	BH 999 x NDB 3
	19/01/2018
	23
	56
	78
	S

	18. 
	BH 999 x NDB 1173
	10/02/2018
	13
	45
	67
	MS

	19. 
	DWRB 137 x NDB 3
	12/02/2018
	12
	34
	45
	MR

	20. 
	DWRB 137xNDB 1173
	13/02/2018
	13
	34
	45
	MR

	21. 
	HUB 114 x NDB 3
	14/02/2018
	12
	34
	46
	MR

	22. 
	HUB 114 x NDB 1173
	16/02/2018
	02
	23
	34
	MR

	23. 
	RD 2794 x NDB 3
	10/02/2018
	23
	46
	67
	MS

	24. 
	RD 2794 x NDB 1173
	11/02/2018
	12
	34
	46
	MR




Table 4: The response of the cross combinations (hulled and hulless) against natural disease pressure of   spot blotch during Rabi, 2017-18 

	S.No.
	Cross Combination
	Date of first appearance of disease 2017-18








	Foliar blights core (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	1.
	RD 2768 x NDB 943
	05/02/2018
	24
	57
	89
	S

	2.
	RD 2909 x  NDB943
	09/02/2018
	13
	47
	78
	MS

	3.
	NDB 1057 x NDB 943
	12/02/2018
	12
	36
	47
	MR

	4.
	RD 2899 x NDB 943
	12/02/2018
	13
	35
	46
	MR

	5.
	NDB1618 x NDB943
	03/02/2018
	14
	56
	89
	S

	6.
	HUB 240 x  NDB943
	17/02/2018
	12
	35
	46
	MR

	7.
	NDB 1445 x NDB 943
	05/02/2018
	14
	45
	67
	MS

	8.
	KB 1319 x NDB 943
	12/02/2018
	12
	24
	45
	MR

	9.
	BH 999 x NDB 943
	14/02/2018
	13
	24
	46
	MR

	10.
	DWRB 137 x NDB 943
	11/02/2018
	13
	25
	46
	MR

	11.
	HUB 114 x NDB 943
	10/02/2018
	12
	25
	57
	MR

	12.
	RD 2794 x NDB 943
	05/02/2018
	23
	46
	59
	MS



Table 5: The response of the cross combinations (hulless and hulless) against natural disease pressure of   spot blotch during Rabi, 2017-18


	S. No.
	Cross Combination
	Date of first appearance of disease 2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	1. 
	Karan-16 x NDB-943
	10/02/2018
	24
	58
	89
	S

	2. 
	Dolma x NDB-943
	13/02/2018
	12
	23
	45
	MR

	3. 
	BHS 352 x NDB-943
	11/02/2018
	02
	23
	46
	MR



Table 6: The response of the back crosses populations (hulled and hulled with parent (P1)) against natural disease pressure of   spot blotch during Rabi, 2017-18 

	S. No.
	Cross Combination
 (Hulled X Hulled)
	Date of first appearance of disease 2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	
	Parent(P1) x parent(P2)
	F1 X P1(B1)
	
	
	
	
	

	1. 
	RD 2768 x NDB 3
	F1x RD 2768
	04/02/2018
	12
	23
	45
	MR

	2. 
	RD 2768 x NDB 1173
	F1x RD 2768
	15/02/2018
	02
	13
	24
	R

	3. 
	RD 2909 x NDB 3
	F1 x RD 2909
	08/02/2018
	02
	24
	45
	MR

	4. 
	RD 2909 x NDB 1173
	F1 x RD 2909
	10/02/2018
	12
	24
	45
	MR

	5. 
	NDB 1057 x NDB 3
	F1 x RD 1057
	13/02/2018
	12
	23
	46
	MR

	6. 
	NDB 1057 x NDB 1173
	F1 x RD 1057
	08/02/2018
	12
	24
	45
	MR

	7. 
	RD 2899 x NDB 3
	F1 x RD 2899
	27/01/2018
	23
	56
	89
	S

	8. 
	RD 2899 x NDB 1173
	F1 x RD 2899
	02/02/2018
	23
	34
	67
	MS

	9. 
	NDB 1618 x NDB 3
	F1xNDB1618
	12/02/2018
	01
	13
	24
	R

	10. 
	NDB 1618 x NDB 1173
	F1xNDB1618
	10/02/2018
	02
	25
	38
	MR

	11. 
	HUB 240 x NDB 3
	F1x HUB 240
	08/02/2018
	13
	25
	36
	MR

	12. 
	HUB 240 x NDB 1173
	F1 x HUB 240
	14/02/2018
	12
	24
	35
	MR

	13. 
	NDB 1445 x NDB 3
	F1x NDB 1445
	06/02/2018
	14
	36
	67
	MS

	14. 
	NDB 1445 x NDB 1173
	F1 x NDB1445
	06/02/2018
	12
	34
	67
	MS

	15. 
	KB 1319 x NDB 3
	F1 x KB 1319
	08/02/2018
	12
	36
	67
	MS

	16. 
	KB 1319 x NDB 1173
	F1 x KB 1319
	12/02/2018
	02
	23
	36
	MR

	17. 
	BH 999 x NDB 3
	F1 x BH 999
	10/02/2018
	12
	24
	45
	MR

	18. 
	BH 999 x NDB 1173
	F1 x BH 999
	14/02/2018
	01
	23
	24
	R

	19. 
	DWRB 137x NDB3
	F1x DWRB 137
	02/02/2018
	14
	35
	67
	MS

	20. 
	DWRB 137 x NDB 1173
	F1x DWRB 137
	08/02/2018
	12
	24
	45
	MR

	21. 
	HUB 114 x NDB 3
	F1 x HUB 114
	06/02/2018
	14
	35
	46
	MR

	22. 
	HUB 114 x NDB 1173
	F1 x HUB 114
	10/02/2018
	23
	       35
	46
	MR

	23. 
	RD 2794 x NDB3
	F1 x RD 2794
	04/02/2018
	13
	45
	67
	MS

	24. 
	RD 2794 x NDB 1173
	F1 x RD 2794
	14/02/2018
	14
	25
	46
	MR



Table 7: The response of the back cross populations (hulled and hulled with parent (P2)) against natural disease pressure of   spot blotch during Rabi, 2017-18
	S.
No.
	           Cross Combination  
(Hulled X Hulled)
	Date of first appearance of disease 2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	
	Parent(P1) x Parent(P2)
	F1 X P2(B2)
	
	
	
	
	

	1. 
	RD 2768 x NDB 3
	F1 x NDB 3
	08/02/2018
	02
	23
	38
	MR

	2. 
	RD 2768 x NDB 1173
	F1x NDB 1173
	06/02/2018
	12
	34
	67
	MS

	3. 
	RD2909 x NDB 3
	F1 x NDB 3
	08/02/2018
	13
	34
	45
	MR

	4. 
	RD 2909 x NDB 1173
	F1x NDB 1173
	08/02/2018
	22
	34
	56
	MS

	5. 
	NDB 1057 x NDB 3
	F1 x NDB 3
	04/02/2018
	02
	23
	36
	MR

	6. 
	NDB1057 x NDB1173
	F1xNDB 1173
	10/02/2018
	12
	24
	45
	MR

	7. 
	RD 2899 x NDB 3
	F1 x NDB 3
	12/02/2018
	02
	23
	37
	MR

	8. 
	RD 2899 x NDB1173
	F1 x NDB 1173
	08/02/2018
	12
	34
	57
	MS

	9. 
	NDB 1618 x NDB n3
	F1 x NDB 3
	02/02/2018
	13
	45
	89
	S

	10. 
	NDB1618 x NDB1173
	F1 x NDB 1173
	06/02/2018
	12
	25
	36
	MR

	11. 
	HUB 240 x NDB 3
	F1 x NDB 3
	12/02/2018
	12
	24
	45
	MR

	12. 
	HUB 240 x NDB 1173
	F1 xNDB1173
	08/02/2018
	13
	24
	35
	MR

	13. 
	NDB1445 x NDB 3
	F1 x NDB3
	06/02/2018
	14
	35
	67
	MS

	14. 
	NDB1445 x NDB1173
	F1 x NDB 1173
	06/02/2018
	12
	24
	45
	MR

	15. 
	KB1319 x NDB 3
	F1 x NDB 3
	04/02/2018
	13
	35
	67
	MS

	16. 
	KB 1319 x NDB 1173
	F1 x NDB 1173
	10/02/2018
	12
	25
	45
	MR

	17. 
	BH 999 x NDB 3
	F1 x NDB3
	08/02/2018
	13
	24
	45
	MR

	18. 
	BH 999 x NDB 1173
	F1 x NDB 1173
	12/02/2018
	01
	12
	24
	R

	19. 
	DWRB 137x NDB 3
	F1 x NDB 3
	08/02/2018
	12
	34
	58
	MS

	20. 
	DWRB137 x NDB1173
	F1 xNDB1173
	06/02/2018
	02
	23
	46
	MR

	21. 
	HUB114 x NDB 3
	F1 x NDB 3
	08/02/2018
	14
	25
	46
	MR

	22. 
	HUB114 x NDB 1173
	F1 xNDB1173
	04/02/2018
	13
	36
	67
	MS

	23. 
	RD 2794 x NDB 3
	F1 x NDB 3
	04/02/2018
	14
	25
	38
	MR

	24. 
	RD 2794 x NDB 1173
	F1 x NDB 1173
	10/02/2018
	12
	23
	47
	MS



Table 8: The response of the back cross populations (hulled and hulless with parent (P1)) against natural disease pressure of   spot blotch during Rabi, 2017-18 
	S.
No.
	           Cross Combination  
                (Hulled x Hulless)
	Date of first appearance ofdisease2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	
	Parent(P1) x Parent(P2)
	F1 X P1(B1)






( Hulled)
	
	
	
	
	

	1. 
	RD 2768 x NDB 943
	F1 x RD 2768
	08/02/2018
	12
	24
	46
	MR

	2. 
	RD 2909 x NDB943
	F1 x RD 2909
	11/02/2018
	13
	34
	58
	MS

	3. 
	NDB 1057 x NDB 943
	F1 x NDB1057
	04/02/2018
	13
	       35
	47
	MS

	4. 
	RD 2899 x NDB 943
	F1 x RD 2899
	10/02/2018
	01
	12
	24
	R

	5. 
	NDB 1618 x NDB 943
	F1 x NDB 1618
	05/02/2018
	14
	35
	67
	MS

	6. 
	HUB 240 x NDB 943
	F1 x HUB 240
	07/02/2018
	12
	25
	46
	MR

	7. 
	NDB 1445 x NDB 943
	F1 x NDB 1445
	12/02/2018
	13
	24
	46
	MR

	8. 
	KB 1319 x NDB 943
	F1 x KB 1319
	08/02/2018
	12
	35
	48
	MS

	9. 
	BH 999 x NDB 943
	F1 x BH 999
	08/02/2018
	23
	46
	79
	S

	10. 
	DWRB 137x NDB 943
	F1 x DWRB 137
	10/02/2018
	02
	24
	45
	MR

	11. 
	HUB 114 x NDB 943
	F1 x HUB 114
	11/02/2018
	13
3
	34
	57
	MS

	12. 
	RD 2794 x NDB 943
	F1 x RD 2794
	14/02/2018
	12
	       35
	67
	MS



Table 9: The response of the back cross populations (hulled and hulled with parent (P2)) against natural disease pressure of   spot blotch during Rabi, 2017-18 
	S.No.
	           Cross Combination  
                (Hulled X Hulless)
	Dateoffirstappearanceofdisease2016-17
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft doughstage
	Harddoughstage
	Disease response

	
	Parent(P1) x Parent(P2)
	F1 X P2(B2)






( Hulled)
	
	
	
	
	

	1. 
	RD 2768 x NDB 943
	F1 x NDB 943
	08/02/2018
	12
	24
	35
	MR

	2. 
	RD 2909 x NDB943
	F1 x NDB 943
	05/02/2018
	22
	46
	67
	MS

	3. 
	NDB 1057 x NDB 943
	F1 x NDB 943
	12/02/2018
	02
	12
	23
	R

	4. 
	RD 2899 x NDB 943
	F1 x NDB 943
	07/02/2018
	13
	34
	45
	MR

	5. 
	NDB 1618 x NDB 943
	F1 x NDB 943
	05/02/2018
	23
	35
	46
	MS

	6. 
	HUB 240 x NDB 943
	F1 x NDB 943
	05/02/2018
	23
	45
	58
	MS

	7. 
	NDB 1445 x NDB 943
	F1 x NDB 943
	11/02/2018
	13
	24
	35
	MR

	8. 
	KB 1319 x NDB 943
	F1 x NDB 943
	11/02/2018
	23
	36
	67
	MS

	9. 
	BH 999 x NDB 943
	F1 x NDB 943
	06/02/2018
	23
	45
	69
	S

	10. 
	DWRB 137x NDB 943
	 F1 x NDB 943
	12/02/2018
	12
	24
	35
	MR

	11. 
	HUB 114 x NDB 943
	F1 x NDB 943
	10/02/2018
	14
	35
	56
	MS

	12. 
	RD 2794 x NDB 943
	F1 x NDB 943
	09/02/2018
	13
	34
	57
	MS




Table 10: The response of the back cross populations (hulless and hulless with parent (P1)) against natural disease pressure of   spot blotch during Rabi, 2017-18 
	S.
No.
	           Cross Combination  
                (Hulless X Hulless)
	Dateoffirstappearanceofdisease2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Harddoughstage
	Disease response

	
	Parent(P1) x Parent(P2)
	F1 X P1(B1)






( Hulled)
	
	
	
	
	

	1. 
	Karan16 x NDB 943
	F1 x Karan 16
	10/02/2018
	13
	24
	35
	MR

	2. 
	Dolma x NDB 943
	F1 x Dolma
	12/02/2018
	12
	24
	36
	MR

	3. 
	BHS 352 x NDB 943
	F1 x BHS 352
	09/02/2018
	13
	36
	57
	MS



Table 11: The response of the back cross populations (hulless and hulless with parent (P2)) against natural disease pressure of   spot blotch during Rabi, 2017-18 

	S.
No.
	           Cross Combination  
                (Hulless X Hulless)
	Date of first appearance of disease2017-18
	Foliar blight score(0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	
	Parent(P1) x Parent(P2)
	F1 X P2(B2)






( Hulled)
	
	
	
	
	

	1. 
	Karan 16 x NDB 943
	F1 xNDB 943
	10/02/2018
	23
	35
	56
	MS

	2. 
	Dolma x NDB943
	F1 x NDB 943
	12/02/2018
	12
	24
	36
	MR

	3. 
	BHS 352 x NDB943
	F1 x NDB 943
	09/02/2018
	24
	56
	78
	S



Table 12: The response of the F2 populations of cross combinations (hulled and hulled) against natural disease pressure of   spot blotch during Rabi, 2017-18 
	S .No.
	Cross Combination
    (Hulled X Hulled)
	Date of first appearance of disease 2017-18
	Foliar blight score (0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	
	Parent(P1) x Parent(P2)
	Selfing
	
	
	
	
	

	1. 
	RD 2768 x NDB 3
	F2
	04/02/2018
	02
	24
	45
	MR

	2. 
	RD 2768 x NDB 1173
	F2
	15/02/2018
	01
	12
	23
	R

	3. 
	RD 2909 x NDB 3
	F2
	08/02/2018
	12
	24
	46
	MR

	4. 
	RD 2909 x NDB 1173
	F2
	10/02/2018
	12
	23
	45
	MR

	5. 
	NDB 1057 x NDB 3
	F2
	13/02/2018
	02
	23
	46
	MR

	6. 
	NDB 1057 x NDB 1173
	F2
	08/02/2018
	12
	24
	34
	MR

	7. 
	RD 2899 x NDB 3
	F2
	27/01/2018
	23
	45
	78
	S

	8. 
	RD 2899 x NDB 1173
	F2
	02/02/2018
	12
	34
	67
	MS

	9. 
	NDB 1618 x NDB 3
	F2
	12/02/2018
	01
	13
	24
	R

	10. 
	NDB 1618 x NDB 1173
	F2
	10/02/2018
	02
	24
	37
	MR

	11. 
	HUB 240 x NDB 3
	F2
	08/02/2018
	02
	23
	34
	MR

	12. 
	HUB 240 x NDB 1173
	F2
	14/02/2018
	12
	23
	34
	MR

	13. 
	NDB 1445 x NDB 3
	F2
	06/02/2018
	13
	46
	67
	MS

	14. 
	NDB1445 x NDB1173
	F2
	06/02/2018
	12
	34
	67
	MS

	15. 
	KB1319 x NDB 3
	F2
	08/02/2018
	12
	34
	67
	MS

	16. 
	KB 1319 x NDB 1173
	F2
	12/02/2018
	12
	23
	36
	MR

	17. 
	BH 999 x NDB 3
	F2
	10/02/2018
	12
	25
	37
	MR

	18. 
	BH 999 x NDB1173
	F2
	14/02/2018
	02
	13
	24
	R

	19. 
	DWRB 137x NDB 3
	F2
	02/02/2018
	13
	34
	67
	MS

	20. 
	DWRB 137 x NDB 1173
	F2
	08/02/2018
	12
	24
	45
	MR

	21. 
	HUB114 x NDB 3
	F2
	06/02/2018
	14
	34
	45
	MR

	22. 
	HUB 114 x NDB 1173
	F2
	10/02/2018
	12
	       35
	46
	MR

	23. 
	RD 2794 x NDB 3
	F2
	04/02/2018
	13
	45
	67
	MS

	24. 
	RD 2794 x NDB 1173
	F2
	14/02/2018
	12
	25
	46
	MR



Table 13: The response of the F2 populations of cross combinations (hulled and hulless) against natural disease pressure of   spot blotch during Rabi, 2017-18
	S.
No.
	           Cross Combination  
                (Hulled X Hulless)
	Date of  first appearance of disease2017-18
	Foliar blight score(0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Hard dough stage
	Disease response

	
	Parent(P1) x Parent(P2)
	Selfing






( Hulled)
	
	
	
	
	

	1. 
	RD 2768 x NDB 943
	F2
	08/02/2018
	02
	24
	45
	MR

	2. 
	RD 2909 x NDB 943
	F2
	11/02/2018
	23
	34
	58
	MS

	3. 
	NDB 1057 x NDB 943
	F2
	04/02/2018
	12
	       35
	67
	MS

	4. 
	RD 2899 x NDB 943
	F2
	10/02/2018
	02
	13
	24
	R

	5. 
	NDB 1618 x NDB 943
	F2
	05/02/2018
	12
	34
	67
	MS

	6. 
	HUB 240 x NDB 943
	F2
	07/02/2018
	13
	34
	48
	MR

	7. 
	NDB 1445 x NDB 943
	F2
	12/02/2018
	12
	25
	46
	MR

	8. 
	KB 1319 x NDB 943
	F2
	08/02/2018
	14
	45
	67
	MS

	9. 
	BH 999 x NDB 943
	F2
	08/02/2018
	13
	45
	78
	S

	10. 
	DWRB 137 x NDB 943
	F2
	10/02/2018
	02
	24
	45
	MR

	11. 
	HUB 114 x NDB 943
	F2
	11/02/2018
	13
	34
	56
	MS

	12. 
	RD 2794 x NDB 943
	F2
	14/02/2018
	23
	       35
	67
	MS




Table 14:  The response of the F2 populations of cross combinations (hulless and hulless) against natural disease pressure of   spot blotch during Rabi, 2017-18 

	S.
No.
	           Cross Combination  
(Hulless x Hulless)
	Dateoffirstappearanceofdisease2017-18
	Foliar blight score(0-9dd)

	
	
	
	Flowering stage
	Soft dough stage
	Harddoughstage
	Disease response

	
	Parent(P1) x Parent(P2)
	Selfing






( Hulled)
	
	
	
	
	

	1. 
	Karan 16 x NDB 943
	F2
	10/02/2018
	13
	24
	35
	MR

	2. 
	Dolma x NDB 943
	F2
	12/02/2018
	12
	23
	34
	MR

	3. 
	BHS 352 x NDB 943
	F2
	09/02/2018
	13
	35
	57
	MS


Table.15: Disease scores of Barley genotypes against Bipolaris sorokiniana during 2017-18
	S.No.
	Disease response
	Double digit scale
	Number of germplasm

	1.
	Immune(I)
	00-01
	Nil

	2.
	Resistant(R)
	12-24
	10

	3.
	Moderately
Resistant(MR)
	34-46
	86

	4.
	Moderately Susceptible (MS)
	56-68
	50

	5.
	Susceptible (S)
	78-89
	            14

	6.
	Highly Susceptible (HS)
	99
	            Nil


.
Results and Discussion
The use of resistant cultivars is the most effective and efficient methods to control any particular plant disease. Therefore, the present study was carried out for the search of sources of   resistance against the spot blotch disease of barley caused by Bipolaris sorokiniana preventer Eastern Uttar Pradesh. Altogether one hundred seventy-four genotypes (eighteen parents, thirty-nine F1’s BC1, BC2 and F2’s) were screened for their reaction to spot blotch caused by Bipolaris sorokiniana in the natural field condition. It is evident from the (Table 2 to 14) that the disease first appeared in the lower leaves of every genotype. Among one hundred seventy four genotypes, none was found immune (score 00-01) and but there was 10 resistant (score 12-24) genotypes and 86 moderately resistant genotypes. These results corroborate the finding of Kumar et al., (1998) Murti et al., (2014) and Kavita et al. (2017).

Out of one hundred seventy-four genotypes, ten genotypes [three in BC1 and one in BC2 (hulled x hulled); one in BC1 and BC2 both (hulled x hulless); and three in F2 (hulled x hulled), one F2 (hulled x hulless)] were found resistant against spot blotch disease. Results revealed that BC1; RD 2768 x NDB 1173 (F1 x RD 2768), NDB 1618 x NDB 3 (F1 x NDB 1618) and BH 999 x NDB 1173 (F1 x BH 999) and BC2; BH 999 x NDB 1173 (F1 x NDB 1173) (Table 6 and 7) for hulled x hulled. BC1; RD 2899 x NDB 943(F1x RD 2899) and BC2; NDB 1057x NDB 943 (F1x NDB 943) for hulled x hulless (Table 8 and 9). Some F2’s; (Hulled x Hulled) RD 2768 x NDB 1173, NDB1618 x NDB 3 and BH 999 x NDB 1173 (Table 12) and F2’s; (Hulled x Hulless)  RD 2899 x NDB 943were found resistant (Table  13).
However ten recombinant were found to be resistant viz., BC1; RD 2768 x NDB 1173 (F1 x RD 2768), NDB 1618 x NDB 3 (F1 x NDB 1618) and BH 999 x NDB 1173 (F1 x BH 999) and BC2; BH 999 x NDB 1173 (F1 x NDB 1173) (Table 6 and 7) for hulled x hulled. BC1; RD 2899 x NDB 943 (F1x RD 2899) and BC2; NDB 1057 x NDB 943 (F1 x NDB 943) (Table 8 and 9) for hulled x hulless. Some F2’s; (Hulled x Hulled) RD 2768 x NDB 1173, NDB 1618 x NDB 3 and BH 999 x NDB 1173 (Table 12) and F2’s; (Hulled x Hulless) RD 2899 x NDB 943 were found resistant (Table 13). 
It is evident from (Table 2) that parents RD 2768, RD 2909, NDB 1057, RD 2899, NDB 1618, HUB 240, DWRB 137, HUB 114, RD 2794, DOLMA, BHS 352, NDB 1173 and NDB 3 were found moderately resistant. 
It is also evident from (Table 3) that under normal field condition, fifteen  hybrids (hulled x hulled) RD 2768 x NDB 3, RD 2768 x NDB 1173, RD 2909 x NDB 1173, NDB 1057 x NDB 1173, RD 2899 x NDB 1173, NDB 1618 x NDB 3, NDB 1618 x NDB 1173, HUB 240 x NDB 3, HUB 240 x NDB 1173, KB 1319 x NDB 3, DWRB 137 x NDB 3, DWRB 137 x NDB 1173, HUB 114 x NDB 3, HUB 114 x NDB 1173 and RD 2794 x NDB 1173 were  found moderately resistant against spot blotch.
On the other hand, it is also evident from (Table 4) that few hybrids (hulled x hulless) viz., NDB-1057 x NDB-943, RD-2899 x NDB-943, HUB-240 x NDB-943,KB1319 x NDB-943,BH-999 x NDB943, DWRB-137 x NDB- 943, HUB114 x NDB-943 were found moderately resistant for such a sever disease.
However, two hybrids (hulless x hulless) viz., Dolma x NDB 943, BHS 352 x NDB 943 were noted to be moderately resistant against spot blotch (Table 5).
 It is evident from (Table 6) that 14 back crossing populations  (BC1) between hulled and hulled by parent (P1) viz., RD 2768 x NDB 3(F1 x RD 2768),  RD 2909 x NDB 3(F1 x RD 2909), RD 2909 x NDB 1173(F1 x RD 2909), NDB 1057 x NDB 3(F1 x NDB 1057), NDB 1057 x NDB 1173(F1 x NDB 1057), NDB 1618 x NDB 1173(F1 x NDB 1618), HUB 240 x NDB 3(F1 x HUB 240), HUB 240 x NDB 1173(F1 x HUB 240), KB 1319 x NDB 3(F1 x KB 1319), KB 1319 x NDB 1173(F1 x KB 1319), DWRB 137 x NDB 1173(F1 x DWRB 137), HUB 114 x NDB 3(F1 x HUB 114), HUB 114 x NDB 1173(F1 x HUB 114) and RD 2794 x NDB 1173(F1 x RD 2794) were moderately resistant against the disease. While it is also evident from (Table 7) that 14 back crossing populations  (BC2) by parent (P2) viz., RD 2768 x NDB 3 (F1x NDB 3), RD 2909 x NDB 3(F1x NDB 3), NDB 1057 x NDB3 (F1x NDB 3), NDB 1057 x NDB1173 (F1x NDB117 3),  RD 2899 x NDB 3(F1x NDB 3), NDB 1618 x NDB 1173(F1x NDB 1173), HUB 240 x NDB 3(F1x NDB 3), HUB 240 x NDB 1173(F1x NDB 1173), NDB 1445 x NDB 1173(F1 x NDB 1173),  KB 1319 x NDB1173(F1x NDB 1173), BH 999 x NDB 3 (F1x NDB 3),  DWRB 137 x NDB 1173(F1x NDB 1173), HUB 114 x NDB 3(F1x NDB 3), and RD 2794 x NDB 3(F1x NDB 3) (Table 7) were also reported moderately resistant against the disease. 
Further, it was also found that 4 back cross (BC1) between hulled and hulless by parent (P1) were found to be moderately resistant against spot blotch viz., RD 2768 x NDB 943(F1 x RD 2768), HUB-240 x NDB-943(F1 x HUB 240), NDB 1445 x NDB 943(F1 x NDB 1445) and DWRB-137 x NDB- 943(F1 x DWRB 137) (Table 8). In the case of BC2 by parent (P2) also 4 back cross populations viz., RD 2768 x NDB 943 (F1 x NDB 943), RD 2899 x NDB 943 (F1 x NDB 943), NDB 1445 x NDB 943(F1 x NDB 943), DWRB137 x NDB 943(F1 x NDB 943) were recorded moderately resistant against spot blotch (Table 9).
Few back crosses between hulless and hulless by parent (P1) were recorded moderately resistance Karan 16 x NDB 943 (F1 x NDB 943) (Table 10) and Dolma x NDB 943(F1 x NDB 943) (Table 11). 
Entirely different range of the resistance was observed in segregating population in F2’s. Certain segregating populations were reported to be moderately resistant against spot blotch viz.,  F2’s (Hulled x Hulled); RD 2768 x NDB 3, RD 2909 x NDB 3,  RD 2909 x NDB 1173, NDB 1057 x NDB 3, NDB 1057 x NDB 1173, NDB 1618 x NDB 1173, HUB 240 x NDB 3, HUB 240 x NDB 1173, KB 1319 x NDB 3, KB 1319 x NDB1173, DWRB 137 x NDB 1173, HUB 114 x NDB 3, HUB 114 x NDB 1173 and RD 2794 x NDB 1173 (Table 12).
Some F2’s (Hulled x Hulless); RD 2768 x NDB 943, HUB-240 x NDB-943, NDB 1445 x NDB 343 and DWRB 137 x NDB 943(Table 13). Some F2’s (Hulless x Hulless) Karan x NDB 943 and Dolma x NDB 943 (Table 14) were recorded moderately resistant. 






Conclusion
From the above discussion it is clear that there were no any parents with complete resistance (double digit scale of 12-24) against the disease but many recombinants have recorded with the complete resistance against the disease. The ten resistant recombinants that were identified viz., back crosses; RD 2768 x NDB 1173 (F1 x RD 2768), NDB 1618 x NDB 3 (F1 x NDB 1618), BH 999 x NDB 1173 (F1 x BH 999) and BH 999 x NDB 1173 (F1 x NDB 1173) for hulled x hulled; RD 2899 x NDB 943 (F1 x RD 2899), NDB 1057 x NDB 943 (F1 x NDB 943) for hulled x hulless, F2’s; (Hulled x Hulled) RD 2768 x NDB 1173, NDB 1618 x NDB 3, BH 999 x NDB 1173 and F2’s; (Hulled x Hulless) RD 2899 x NDB 943 having resistance against the disease could be fixed and utilized  as parental breeding material in gene introgression programme and development of high yielding varieties with spot blotch disease resistance in barley.
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