



Study on screening of different varieties and germplasms against cumin blight caused by Alternaria burnsii
ABSTRACT
Cumin is a highly valuable spice crop which is widely used for flavoring food, as well as in herbal medicine, due to its distinctive aroma. However, cumin production faces several challenges, including numerous diseases that results in significant yield losses. Alternaria blight caused by Alternaria burnsii, is one of the most important disease of cumin, which impacts both the quantity and quality of the seeds. The average yield of cumin crop is low because of various factors such as non-availability of superior varieties, inappropriate crop production practices and susceptibility to diseases. Efforts have been made over time to screen and identify cumin varieties and germplasms that are resistant to this blight disease. Host plant resistance is considered an effective, economical, and environmentally friendly method for controlling plant diseases. Forty varieties and germplasms of cumin were screened under field conditions to find out the source of resistance to Alternaria blight caused by Alternaria burnsii. None of the varieties and germplasms tested were found completely free from the disease. However, twelve varieties and germplasms i.e. RZ-209, RZ-223, RZ-341, RZ-345, UC-282, UC-328, UC-321, UC-342, UC-335, UC-329, JC-2000-57 and JC-2010-02 were categorized as susceptible (S) and three varieties and germplasms, namely GC-4, MCU-73 and MCU-105 were founds highly susceptible (HS) and rest were moderately susceptible (MS). 
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INTRODUCTION
Cumin (Cuminum cyminum L.) belongs to order Umbellales and family Apiaceae, is most popular aromatic and herbaceous plant having medicinal, pharmaceutical and nutraceutical properties. It is a good source of vitamins, minerals, dietary fibers, carbohydrates, sugars and energy (Rai et al., 2012). In India, it is mainly cultivated in Gujarat, Rajasthan and in some parts of Madhya Pradesh as well as Uttar Pradesh and Haryana. Gujarat, Rajasthan and Haryana contributed over 85% of the total production of cumin seed, out of which Rajasthan state alone contribute around 52% of the total national production. In India, cumin is grown as a Rabi crop, typically planted in October-November and harvested in February-March. Cumin seeds have a typical pleasant aroma due to an aromatic alcohol, amino and spicy taste. It is largely used as condiment and an essential ingredient in all mixed spices and carries powers (Merah et al., 2020). Cumin is affected by various diseases. The blight caused by Alternaria burnsii (Uppal et al.,1938) is most important and serious disease that causes significant losses in seed quantity as well as quality. The blight disease affects all the aerial parts of the plant particularly the succulent leaves and blossom, which become completely blighted. When the infection occurs in the seed, the seeds are poorly formed, dark brown to black in colour, resulting in poor germination. Cloudy weather and warm-wet conditions after flowering increase the incidence of disease and spread in the whole field within a short period causing complete failure of the crop (Jadeja and Pipliya 2008). Seed losses to the extent of 83% due to blight has been reported. The persistent cold and cloudy weather is congenial for the blight development (Bhatnagar et al.,1995). Continuous efforts were made from time to time to screen and select resistant genotypes of cumin against the blight disease. Since host plant, resistance is an effective, economic and environmentally safe component in an integrated approach to keep plant diseases below the threshold level.

MATERIALS AND METHODS
The field experiment was conducted at instructional farm of Rajasthan College of Agriculture, MPUAT, Udaipur, Rajasthan. Forty cumin varieties and germplasms were screened during crop season 2022-23 and 2023-24 in Randomized Block Design (RBD) with three replications for their resistance to blight diseases in artificial spray inoculation (1×10³ conidia per ml) conditions. Once the disease appeared, ten plants from each variety and germplasms were randomly tagged. Observations on disease incidence were recorded using the 0-5 rating scale (Jaiman et al., 2013). Based on the disease intensity, the varieties and germplasms were categorized into different reaction grades to assess their relative resistance to the disease. PDI was calculated by formula given below Wheeler, 1969.

	Per cent Disease index (PDI)    =
	Sum of all numerical disease rating × 100

	
	Total number of plants assessed × Maximum rating


List 1 : Disease rating scale given by Jaiman et al., 2013.
	Grade
	Per cent area infected
	Disease reaction

	0
	No infection
	Highly Resistant (HR)

	1
	0.1-10
	Resistant (R)

	2
	10.1-25
	Moderately Resistant (MR)

	3
	25.1-50
	Moderately Susceptible (MS)

	4
	50.1-75
	Susceptible (S)

	5
	> 75.1
	Highly Susceptible (HS)


RESULTS AND DISCUSSION 
Data presented in table 1 showed that none of the varieties and germplasms were found to be free from disease infection. However, twenty-five varieties and germplasms with PDI RZ-19 (49.90%), UC-290 (49.25%), UC-320 (43.33%), UC-257 (40.20%), UC-271 (49.41%), UC-286 (46.38%), UC-280 (40.95%), UC-250 (39.46%), UC-269 (49.28%), UC-322 (48.37%), UC-318 (43.53%), UC-346 (34.41%), UC-277 (49.43%), UC-327 (40.97%), UC-276 (41.58%), UC-341 (34.18%), UC-330 (46.33%), UC-247 (39.93%), UC-326 (39.08%), UC-287 (43.47%), UC-220 (47.07%), UC-238 (35.53%), UC-333 (39.98%), AC-1 (43.90%) and AC-2 (46.93%) were classified as moderately susceptible (MS) with disease intensity between 25.1%-50.00 %. Twelve varieties and germplasms, including RZ-209 (69.31%), RZ-223 (59.83%), RZ-341 (58.28%), RZ-345 (51.71%), UC-282 (59.83%), UC-328 (58.47%), UC-321 (60.78%), UC-342 (59.60%), UC-335 (51.95%), UC-329 (65.88%), JC-2000-57 (52.70%) and JC-2010-02 (50.88%) exhibited disease intensity ranging from 50.1%-75.00 % were categorized as susceptible (S). Three varieties and germplasms, namely GC-4 (80.41%), MCU-73 (76.80%) and MCU-105 (75.45%) with disease intensity more than 75.1% were considered as highly susceptible (HS). None of the varieties and germplasms found highly resistant, resistant and moderately resistant. All the varieties and germplasms were categorized according to disease rating scale.

Similarly, several germplasm lines have been screened by various researchers across India, but none have shown a high degree of resistance. However, some varieties, including RZ-19, UC-198, MC-43, GC-2, and RZ-209, have shown tolerance to the disease (Edison and Kallupurackal, 1989; Edison et al., 1991; Mehra et al., 2002; Singh and Selvan, 2004). In a study by Sunder (2005), out of fifty cumin genotypes/varieties evaluated for resistance to Alternaria blight under both field and screen house conditions, none was found to be completely resistant. However, five genotypes AC-167, RZ-209, UC-198, UC-216, and JC-11 were found to be moderately resistant. Patel et al. (2018) conducted an experiment on screening of cumin genotype against the Alternaria blight of cumin. They reported that JC-2000-28 found least susceptible (15.21 PDI) to Alternaria blight. Wadud et al. (2021) conducted field trials with four advanced lines of cumin viz., CN-026, CN-028, CN-031 and CN-038 in five Agro-ecological zones (AEZ) to know the adaptation possibility of these lines against the incidence and severity of Alternaria blight of cumin in Bangladesh. Kumawat et al. (2022) screened seventy-eight (78) cumin germplasm/lines for their resistance to blight. Nineteen germplasm/lines found moderately resistance (range of disease severity 21-40 PDI) reaction against blight disease and rest of the genotypes showed susceptible and highly susceptible reactions against blight diseases. 

Table 1. Screening of different cumin varieties and germplasms against Alternaria blight caused by Alternaria burnsii 
	S. No.
	Varieties and germplasms
	Alternaria blight PDI (%)
	Disease Reaction

	
	
	2022-23
	2023-24
	Pooled
	

	1
	GC-4
	79.27

(62.92)
	81.56

(64.57)
	80.41

(63.73)
	HS

	2
	RZ-19
	49.07

(44.47)
	50.73

(45.42)
	49.90

(44.94)
	MS

	3
	RZ-209
	70.04

(56.81)
	68.60

(55.92)
	69.31

(56.36)
	S

	4
	RZ-223
	59.37

(50.40)
	60.30

(50.94)
	59.83

(50.67)
	S

	5
	RZ-341
	57.80

(49.49)
	58.77

(50.05)
	58.28

(49.77)
	S

	6
	RZ-345
	51.63

(45.93)
	51.80

(46.03)
	51.71

(45.98)
	S

	7
	MCU-73
	76.60

(61.07)
	77.00

(61.34)
	76.80

(61.21)
	HS

	8
	MCU-105
	76.23

(60.82)
	74.67

(59.78)
	75.45

(60.30)
	HS

	9
	UC-290
	49.03

(44.44)
	49.47

(44.70)
	49.25

(44.57)
	MS

	10
	UC-320
	43.36

(41.18)
	44.50

(41.84)
	43.33

(41.17)
	MS

	11
	UC-257
	39.47

(38.92)
	40.93

(39.77)
	40.20

(39.35)
	MS

	12
	UC-271
	48.50

(44.14)
	50.33

(45.19)
	49.41

(44.66)
	MS

	   13
	UC-286
	46.33

(42.90)
	46.43

(42.95)
	46.38

(42.92)
	MS

	14
	UC-280
	41.17

(39.91)
	40.74

(39.66)
	40.95

(39.79)
	MS

	15
	UC-250
	39.33

(38.84)
	39.59

(38.99)
	39.46

(38.92)
	MS

	16
	UC-269
	48.93

(44.39)
	49.63

(44.79)
	49.28

(44.59)
	MS

	17
	UC-322
	48.27

(44.01)
	48.46

(44.12)
	48.37

(44.07)
	MS

	18
	UC-318
	43.06

(41.01)
	44.00

(41.55)
	43.53

(41.28)
	MS

	19
	UC-346
	33.90

(35.61)
	34.93

(36.23)
	34.41

(35.92)
	MS

	20
	UC-282
	59.30

(50.36)
	60.37

(50.99)
	59.83

(50.67)
	S

	21
	UC-277
	49.43

(44.67)
	49.43

(44.67)
	49.43

(44.67)
	MS

	22
	UC-327
	40.83

(39.72)
	41.11

(39.88)
	40.97

(39.80)
	MS

	23
	UC-328
	58.73

(50.03)
	58.20

(49.72)
	58.47

(49.88)
	S

	24
	UC-342
	59.86

(50.69)
	59.34

(50.38)
	59.60

(50.53)
	S

	25
	UC-335
	51.70

(45.97)
	52.20

(46.26)
	51.95

(46.12)
	S

	26
	UC-276
	41.54

(40.13)
	41.63

(40.18)
	41.58

(40.15)
	MS

	27
	UC-321
	60.57

(51.10)
	61.00

(51.35)
	60.78

(51.23)
	S

	28
	UC-341
	34.20

(35.79)
	34.16

(35.77)
	34.18

(35.78)
	MS

	29
	UC-330
	46.10

(42.76)
	46.57

(43.03)
	46.33

(42.90)
	MS

	30
	UC-247
	39.70

(39.06)
	40.17

(39.33)
	39.93

(39.19)
	MS

	31
	UC-329
	65.44

(53.99)
	66.33

(54.53)
	65.88

(54.26)
	S

	32
	UC-326
	38.47

(38.33)
	39.70

(39.06)
	39.08

(38.69)
	MS

	33
	UC-287
	43.37

(41.19)
	43.57

(41.31)
	43.47

(41.25)
	MS

	34
	UC-220
	47.03

(43.30)
	47.10

(43.34)
	47.07

(43.32)
	MS

	35
	UC-238
	35.60

(36.63)
	35.46

(36.55)
	35.53

(36.59)
	MS

	36
	UC-333
	39.43

(38.90)
	40.53

(39.54)
	39.98

(39.22)
	MS

	37
	AC-1
	43.80

(41.44)
	44.00

(41.55)
	43.90

(41.50)
	MS

	38
	AC-2
	46.97

(43.26)
	46.90

(43.22)
	46.93

(43.24)
	MS

	39
	JC-2000-57
	52.00

(46.15)
	53.40

(46.95)
	52.70

(46.55)
	S

	40
	JC-2010-02
	50.34

(45.19)
	51.44

(45.83)
	50.88

(45.50)
	S

	
	SEm+
	1.48
	1.49
	0.91
	

	
	CD at 5%
	4.56
	4.60
	2.54
	

	
	C.V. (%)
	5.11
	5.11
	4.47
	


*Mean of three replications, Values in parentheses are √arcsine per cent angular transformed, HR- Highly Resistant, R- Resistant, MR- Moderately Resistant, MS- Moderately Susceptible, S- Susceptible, HS- Highly Susceptible

Table 2. Categorization of different cumin varieties and germplasms according to disease rection.

	S. No.
	Disease Reaction
	Number of Varieties and germplasms
	Varieties and germplasms

	1.
	Highly Resistant (HR)
	-
	-

	2.
	Resistant (R)
	-
	-

	3.
	Moderately Resistant (MR)
	-
	-

	4.
	Moderately Susceptible (MS)
	25
	RZ-19, UC-290, UC-320, UC-257, UC-271, UC-286, UC-280, UC-250, UC-269, UC-322, UC-318, UC-346, UC-277, UC-327, UC-276, UC-341, UC-330, UC-247, UC-326, UC-287, UC-220, UC-238, UC-333, AC-1, AC-2

	5.
	Susceptible (S)
	12
	RZ-209, RZ-223, RZ-341, RZ-345, UC-282, UC-328, UC-321, UC-342, UC-335, UC-329, JC-2000-57, JC-2010-02

	6.
	Highly Susceptible (HS)
	3
	GC-4, MCU-73, MCU-105


CONCLUSION
Based on disease reactions, the varieties and germplasms were classified into six categories. Over two years of observation, it was found that none of the genotypes were free from disease infection. However, twenty-five varieties and germplasms were identified as moderately susceptible and three were found highly susceptible to the disease. 
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