Characterization of finger millet (Eleusine coracana (L.) Gaertn.) germplasm for agro-morphological traits and blast disease resistance 


Abstract 
Finger millet [Eleusine coracana (L.) Geartn], belongs to family Poaceae, cultivated majorly as a small millet crop in India, played a key role in fulfilling the nutritional requirements of people. The study aims to assess existing variability in the finger millet core collection, along with a few check varieties for yield and yield attributing traits and blast resistance. A set of 1375 finger millet germplasm accessions, mostly collected from south Asian countries were evaluated for agro-morphological characters and screened for blast disease resistance. The experiment was conducted at three locations viz., Vizianagamam, Almora and Mandya during the rainy season of 2021. The trials were laid using augmented block design with four checks in which two are blast resistant and two are susceptible. The test genotypes characterized for grain yield and its attributing characters such as days to 50% flowering, number of productive tillers, number of fingers per ear, plant height and also for blast disease screening includes leaf, finger and neck blast. The data was subjected to analysis of variance and principal component analysis to quantify and decipher the variability. The results revealed substantial genetic variability at Vizianagaram and Mandya for all the traits investigated. A total variability of 47% was contributed by the first two principal components. Potential germplasm accessions identified for higher mean grain yield were IC0474063 followed by IC0478862, IC0474067, IC0478827 and IC0474027. The results showed that 43 genotypes out of 1375 are resistant to leaf blast while 23 genotypes are highly resistant to neck blast and three are highly resistant to finger blast. There is a need of conservation of this potential gene pool and it could be explored to develop lines to widen the genetic variability in finger millet crop improvement.
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1. Introduction 
Most of the rural population of India majorly depends on traditional subsistence and rain-fed agricultural practices which are climate dependent. Finger millet [Eleusine coracana (L.) Geartn], belongs to family Poaceae, cultivated majorly as a small millet crop in India, played a key role in fulfilling the nutritional requirement of people especially in the high-altitude regions and tribal zones. It is considered as an orphan and poor man’s crop cultivated mostly under subsistence farming. Finger millet plays an important role in food and nutrition security as it is climate resilient and also rich in dietary fiber; proteins which are highly rich in many essential amino acids such as tryptophan, threonine, lysine, methionine, valine and isoleucine; several mineral like zinc, iron, calcium and phosphorus (FAO, 1998; Saleh et al., 2013; Sood et al., 2016; Hatakeyama et al., 2017; Patil et al., 2023). Finger millet food products are believed to lower blood cholesterol levels and blood pressure and possess anti-cancer properties.  It also boosts immunity against malaria and diarrhoea (Haritha & Lal, 2025).  The previous biochemical studies reported that the crop has hypoglycemic and hypocholesterolemic properties (Panwar et al., 2010; Chandra et al., 2016; Mitharwal et al., 2021). Based on these unique nutritional characteristics, finger millet could be endorsed as a solution to malnutrition (Singh and Raghuvanshi, 2012). With the evidences mentioned above, finger millet also considered as climate-smart nutricereal crop (Anuradha et al., 2022). 
India is the largest producer of finger millet (2.00 million tons) with a cultivated area of 1.2 Mha and an average productivity of 1,661 kg/ha (ASSOCHAM, 2021; Anuradha et al., 2022). In India, finger millet, or ragi, covered 8.85 lakh hectares during the kharif 2023-24 (Kumar et al., 2025). Assessment of existing genetic variability among available germplasm and its exploitation is the preliminary step in any breeding programme to release promising cultivars with high yields and disease resistance (Upadhyaya et al., 2010). The core breeding activities like finger millet germplasm collection, characterization in small millets is actively carried out by various organizations like International Crop Research Institute for Semi-Arid Tropics (ICRISAT), ICAR-National Bureau of Plant Genetic Resources (NBPGR) and ICAR-Indian Institute of Millet Research (IIMR), Hyderabad. More than 28,000 finger millet germplasm are being conserved in various organizations worldwide. Among these, the National Genebank at ICAR-NBPGR, India, maintains largest collection of 10,507 germplasm accessions of finger millet under medium- and long-term conservation with good coverage whereas, the ICRISAT, India has 5957 accessions. In India, 67% of the finger millet collections were contributed by the three organizations viz, ICAR-NBPGR, New Delhi; ICRISAT, Patancheru and All India Small Millets Improvement Programme (AISMIP), Bengaluru and ICAR-Indian Institute of Millet Research (IIMR), Hyderabad. Most of these germplasm collections of India are indigenous in nature while very few are from exotic origin. Conservation of finger millet germplasm on a regular basis with activities such as germination tests, data documentation and characterization can be utilized for identification of lines with desirable traits such as early maturity, high grain yield and other secondary characters for crop improvement. The efficient usage of germplasm in future plant breeding programme enhanced through the development of core and mini-core sets and publication of crop germplasm catalogues (Upadhyaya et al., 2007). 
The fungal pathogen ‘Magnaporthe grisea’ causes blast disease in finger millet that entirely affects the crop growth and productivity (Lenne et al., 2007; Mgonja et al., 2007; Babu et al., 2013; Saha et al., 2016). The pathogen is known to cause significant yield losses in finger millet. Grain yield losses due to blast disease have been recorded at 35.78 per cent along with a 43.72 per cent reduction in fodder yield due to decreased spikelets per finger and grain weight (POONACHA et al., 2025). An increase in 1% blast infection of neck and finger results in increase of 0.32 and 0.084% yield losses and grain losses of 6.75 to 87.5%, respectively in India (Rao, 1990). The impact of blast infection on the panicle in susceptible cultivars leads to drastic effect and chance of total seed loss of entire finger millet crop (Gashaw et al., 2014). Muimba-Kankolongo (2018) reported that favourable temperature of 25oC and relative humidity of 80% precedes blast disease infection which starts when a three celled conidia lands on a leaf surface which later forms an appressorium that forms a penetration peg and punctures the cuticle layer allowing entry to the epidermis. Deployment of durable-resistant cultivars is only the approach that would be practically acceptable and environmentally safe to manage the finger millet blast disease (Nagaraja et al., 2007). 
A very few attempts were carried out to develop finger millet for improved grain micronutrient and yield enhancement along with resistance towards blast disease. Ojulong et al. (2021) evaluated a set of finger millet germplasm comprising 628 accessions mostly from the core collection and a few from farmer varieties and released varieties were profiled for nutrient content. A set of 5940 finger millet accessions procured from almost 23 countries were studied by using data recorded on 14 quantitative traits and established a core collection in finger millet (Upadhyaya et al., 2006). Morphology diversity of 909 finger millet germplasm accessions which were introduced from Southern and Eastern Africa was reported by Upadhyaya et al. (2007). The objective of this present study was to assess existing variability in the finger millet core collection, along with a few check varieties for yield and yield attributing traits and blast resistance.
2. Materials and Methods
2.1. Plant material and experimental sites
A total of 1375 accessions of finger millet germplasm belongs to Indian origin obtained under the project on Consortium Research Platform (CRP) on Agrobiodiversity on Small millets were evaluated for agro-morphological characters and blast disease including leaf, neck and finger blast. The state-wise origin of the studied finger millet germplasm accessions has been given in Table 1. The unknown source of accessions was collected in India in the past by the All-India Coordinated Small millets Improvement Programme (AICSMIP) and National Bureau of Plant Genetic Resources (NBPGR). However, the passport details regarding the place of collection are not available. The characterization of plant material was carried out at three locations viz., Vizianagamam, Almora and Mandya during second fortnight of July in the season Kharif (rainy) 2021. The test locations were leading research stations of All India Coordinated Research Project (AICRP) on Small millets, India. The geographic coordinates, rain fall and soil type given in Table 2. The experiment was laid in augmented block design along with four checks viz., GE 4449, KMR 204, KMR 301 and Uduru Mallige which were repeated in every block. The first two checks were blast resistant and the next two checks were blast susceptible. The plot size is maintained as 3 m long row with 25 cm distance between and within the rows. The standard crop management practices such as hand weeding, inter-cultivation etc., were followed for good crop stand. 
2.1. Data recording 
2.1.1. Agro-morphological traits
Data recorded on grain yield (GY, in kg/ha) and its contributing characters viz., days to 50% flowering (DFF), number of productive tillers (NPT), number of fingers per ear (NoF) and plant height (PH, in cm), all three types of blast disease, such as leaf blast, neck blast and finger blast. The observations on studied quantitative traits were recorded from five individual plants at all the three test locations. Days to 50% flowering recorded on plot basis. 
2.1.2. Disease scoring 
Disease severity was recorded based on 1-9 disease rating scale. The disease scores for respective plant part such as leaf, neck and finger were given as per the standard operating principles given by Palannna et al., (2021). The plant with less than one percent infected area recorded as highly resistant whereas with 1-10% as resistant, 11-30% as moderately resistant, 31-50% as susceptible and 51% to more than 75% as highly susceptible.
2.1.3. Data analysis 
The data recorded from all the three test locations were inspected for homogeneity and analyzed for descriptive statistics like mean, range and variance through RStudio (RStudio, 2020). The total variability existed among the germplasm lines studied was assessed by performing analysis of variance (ANOVA) (Federer, 1961)  by using the SPAD software developed by IASRI, New Delhi, India. Studied genotypes were characterized by reducing dimensionality of the recorded data through principal component analysis (PCA). PCA was performed by using R function ‘prcomp’. 
3. Results and Discussion 
3.1. Agro-morphological traits
A total of 1375 finger millet accessions were characterized for yield traits along with blast disease at three locations at different agro-climatic zones of India during Kharif (rainy) season of 2021. The descriptive statistic including mean, range and variance were given in the Table 3. The distribution of data recorded at three test locations were shown in Figure 1. The analysis of studied traits at Almora showed that days to 50% flowering ranged from 64 days to 80 days with mean of 71 days, number of fingers ranged from 5 to 8 with an average of 6.3, number of productive tillers ranged from 1 to 4 with a mean of 1.53, plant height ranged from 79 cm to 146 cm with a mean of 108 cm. Grain yield recorded at Almora with a range of 121.1 kg/ha to 1304.1 kg/ha with a mean of 617 kg/ha and fodder yield showed a range of 865.5 kg/ha to 7687.6 kg/ha with 1149.5 kg/ha. At Mandya, days to 50% flowering showed a range of 64 days to 114 days with mean of 70 days, number of fingers ranged from 4 to 17 with an average of 6.3, number of productive tillers ranged from 1 to 14 with a mean of 4.14, plant height ranged from 54 cm to 439 cm with a mean of 96 cm. Grain yield recorded at Mandya with a range of 1086 kg/ha to 6332 kg/ha with a mean of 2001 kg/ha and fodder yield showed a range of 4002 kg/ha to 7499 kg/ha with 6196 kg/ha. Similarly, at Vizianagaram, days to 50% flowering showed a range of 55 to 89 days with mean 75, finger number with 3 to 16 range and 7.4 mean, number of productive tillers with range of 2 to 13 and a mean of 5.2, plant height with a range of 48 cm to 178 cm with an average of 104 cm was recorded. Grain yield showed a range of 444 kg/ha to 5222 kg/ha with a mean value of 3575 kg/ha and fodder yield showed a range of 3890 kg/ha to 21611 kg/ha with a mean 5780 kg/ha.
According to the mean performance of test genotypes across the three locations, days to 50% flowering ranged from 59 to 90 days with a mean of 72 days; finger number showed a range of 5 to 11 with a mean of 3.6, number of productive tillers ranged from 2 to 8 with a mean of 3.6, plant height ranged from 79 cm to 216 cm with a mean of 103 cm, grain yield recorded with a range of 881 kg/ha to 3306 kg/ha with mean of 2065 kg/ha and fodder yield with a range 1181 kg/ha to 9487 kg/ha  with a mean of 4209 kg/ha. 
Potential germplasm accessions were identified for recorded traits. Higher mean grain yield recorded by IC0474063 (3306 kg/ha) followed by IC0478862 (3186 kg/ha), IC0474067 (3180 kg/ha), IC0478827 (3147 kg/ha) and IC0474027 (3136 kg/ha); early 50% days for flowering were observed in IC0473441, IC0474507, IC0473490 with 59 days; more number of fingers per ear recorded for  IC0045867 with 11 fingers and IC0475187 and IC0476286 with ten; more number of productive tillers for IC0474128 (eight), IC0474359 (eight), IC0475143 (seven) and IC0474127 (seven) tillers; higher plant height recorded for IC0474032 (216 cm) followed by IC0476710 (185 cm), IC0474346 (174 cm) and IC0473553 (161 cm); higher fodder yield for IC0473683 (9487 kg/ha) followed by IC0475038 (8812 kg/ha), IC0475143 (8811 kg/ha), IC0476025 (8725 kg/ha) and IC0473666 (8647 kg/ha). Earlier studies reported that the grain yield potential of finger miller was more than 3000 kg/ha (Mgonja et al., 2007; Sakamma et al., 2018). This could be achieved through the selection of trait-specific lines among available germplasm for grain yield (Ojo et al., 2006; Upadhyaya et al., 2007, Wilson et al., 2008; Bharathi et al., 2013; Patil, 2016; Reddy et al., 2021). During the study, fifteen genotypes out of 1350 test entries viz., IC0474063, IC0478862, IC0474067, IC0478827, IC0474027, IC0478821, IC0473561, IC0049996, IC0474187, IC0478507, IC0473844, IC0473968, IC0476135 and IC0473876 recorded more than 3000 kg/ha mean grain yield. These accessions could be preferred for the regions where the grain yield is more targeted. 
Analysis of variance (ANOVA)
Mean sum of squares for most of the studied traits including grain yield and its components due to test accessions + checks, accessions per se and check varieties alone were highly significant (p≤0.01) at Vizianagaram and Mandya (Table 4). These results obtained from ANOVA indicated a substantial variability among germplasm accessions under study at both the locations. The data recorded from Almora location and a few traits in Mandya viz., fodder yield, number of fingers and number of productive tillers has failed to show significant variation due to large set of germplasm tested and extreme weather fluctuations resulted in many outliers. Significant differences among a large number of finger millet germplasm accessions were reported by Rao (1992), Gowda (1996) and Satish (2003) and Dhanalakshmi et al., (2013). 
Principal component analysis 
	A cumulative of 63.50% of variability was explained by the first three Principal Components (PC) (Table 5). These first three PCs contributed for the variability because of having more than one Eigen value.  PC1 has contributed 28.23%, PC2 (18.68%) and PC3 (16.68%).  The first PC had contributed more through grain yield (0.81) followed by days to 50% flowering (0.72) and fodder yield (0.63). PC2 and PC4 contributed largest cosine for the plant height while PC3 for number of productive tillers (Figure 2). Suman et al. (2019) evaluated 55 finger millet cultivars through principal component analysis and reported the first four components with eigen value of greater than one those contributed around 67% of total variability. Similarly, Patil et al. (2017) estimated genetic variability among finger millet genotypes through PCA and observed three principal components contributed almost 98% of total variation. The results obtained in present study were in accordance with previous reports by Nethra et al., (2014), Ulaganathan and Nirmalakumari (2015); Mahanthesha et al., (2017) and Joshi et al., 2018.
In this cosine biplot diagram (Figure 3), the angle between the trait vectors indicates the intensity of the correlation between the traits. If the angle between the vectors is acute (less than 90 degrees), the correlation between the vectors is positive (0 to 1). If the angle between the vectors of the attributes is 90 degrees, the correlation between the vectors of the attributes is zero, and if the angle between the vectors is obtuse (more than 90 degrees), the correlation is negative (-1 to 0). According this, grain yield showed strong positive correlation with days to 50% flowering and fodder yield. Also, the biplot revealed that the strong significant association among number of productive tillers, number of fingers and plant height. Biplots depicts distribution of test entries based on different principal component scores and associations among studied traits with PC scores (Ladumor et al., 2020; Singamsetti et al., 2022).
3.2. Blast phenotyping
The data on blast disease incidence from screened germplasm was recorded at three test locations and categorized in to different groups. According to the results, 43 genotypes out of 1375 are resistant to leaf blast while 558 are moderately resistant, 727 were susceptible and 47 are highly susceptible. Similarly, 23 genotypes were highly resistant to neck blast, 593 were moderately resistant, 757 were resistant and only two are susceptible. Three genotypes viz., IC0475425, IC0475708 and IC0476278 showed high resistance to the finger blast whereas IC0474068 and IC0474778 recorded susceptible and rest of all the test entries were moderately resistant to finger blast. The categorical data of blast severity including leaf blast, neck blast and finger blast was also subjected to PCA along with the quantitative data from agro-morphological traits and represented in biplots (Figure 4a to 4c). A few earlier studies were conducted at field conditions to screen the blast resistant and susceptible finger millet genotypes against different isolates of Magnaporthe grisea (Nakayama et al., 2005; Takan et al., 2012; Babu et al., 2012; Babu et al., 2013; Saha et al., 2016). Because of the self-pollination characteristic of the finger millet crop, a limited genetic diversity is to be expected within the available germplasm. 
Conclusion: 
A total of 1375 finger millet accessions were characterized for yield traits along with blast disease at three locations at different agro-climatic zones of India during Kharif (rainy) season of 2021. Several superior accessions were identified for specific desirable traits. Notably, accessions such as IC0474063, IC0478862, IC0474067, IC0478827, and IC0474027 exhibited high grain yield potential (>3000 kg/ha), demonstrating their suitability for yield improvement. Early flowering accessions, high tillering types, and those with more fingers per ear were also identified, providing useful material for developing varieties tailored to different agronomic needs. Additionally, accessions with high fodder yield and plant height can be exploited for dual-purpose cultivation.

The study also highlighted significant environmental influence on trait expression across locations, emphasizing the importance of multi-location evaluation. Overall, the identified high-performing and trait-specific germplasm lines can serve as valuable genetic resources for breeding programs aimed at developing high-yielding, climate-resilient, and disease-resistant finger millet varieties.
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Table 1. State of origin of the accessions studied in the experiment
	No
	State of Origin
	Number of accessions

	1. 
	Unknown
	1179

	2. 
	Karnataka
	51

	3. 
	Tamil Nadu
	41

	4. 
	Kerala
	31

	5. 
	Uttar Pradesh
	20

	6. 
	Andhra Pradesh
	19

	7. 
	Maharashtra
	16

	8. 
	Odisha
	5

	9. 
	Himachal Pradesh
	4

	10. 
	Uttarakhand
	3

	11. 
	Telangana
	2

	12. 
	Madhya Pradesh
	2

	13. 
	Sikkim
	1

	14. 
	Jharkhand
	1

	
	Total
	1375



Table 2. Details of test locations used for evaluating finger millet germplasm during Kharif 2021
	S. No
	Code
	Location
	Latitude
	Longitude
	Altitude (m) MSL
	Annual Rainfall (mm)

	1.
	ALM
	Almora
	29.5971 °N
	79.6591 °E
	1,604
	1133

	2.
	MND
	Mandya
	12.5224 °N
	76.8792 °E
	678
	693

	3.
	VZM
	Vizianagaram
	18.1159 °N
	83.4061 °E
	74
	1131





Table 3. Descriptive statistics for finger millet germplasm evaluated within and across test locations.  
	Traits
	Range
	Mean
	CD 5%
	CD 1%
	CV %

	
	Minimum
	Maximum
	
	
	
	

	Almora 

	Days to 50% flowering 
	64
	80
	71
	0.24
	0.31
	6.33

	Finger number
	5
	8
	6.3
	0.02
	0.03
	7.8

	No. of productive tillers
	1
	4
	1.53
	0.03
	0.04
	24.9

	Plant height (cm)
	79
	146
	108
	0.57
	0.75
	10.08

	Grain yield (kg/ha)
	121.1
	1304.1
	617
	8.82
	11.59
	27.14

	Fodder yield (kg/ha)
	865.5
	7687.6
	1149.5
	32.42
	42.63
	24.81

	Mandya 

	Days to 50% flowering 
	50
	114
	70
	0.35
	0.46
	9.43

	Finger number
	4
	17
	6.35
	0.07
	0.09
	20.2

	No. of productive tillers
	1
	14
	4.14
	0.05
	0.07
	18.08

	Plant height (cm)
	54
	439
	96
	0.85
	1.12
	16.79

	Grain yield (kg/ha)
	1086
	6332
	2001
	39.81
	52.35
	21.78

	Fodder yield (kg/ha)
	4002
	7499
	6196
	168.1
	221.04
	22.53

	Vizianagaram

	Days to 50% flowering 
	55
	89
	75
	0.79
	1.03
	19.74

	Finger number
	3
	16
	7.4
	0.08
	0.11
	21.4

	No. of productive tillers
	2
	13
	5.2
	0.11
	0.15
	19.6

	Plant height (cm)
	48
	304
	104
	1.02
	1.35
	18.61

	Grain yield (kg/ha)
	444
	5222
	3575
	41.16
	54.13
	21.86

	Fodder yield (kg/ha)
	389
	21611
	5780
	51.11
	67.2
	16.79

	Across locations

	Days to 50% flowering 
	59
	90
	72
	0.31
	0.41
	8.15

	Finger number
	5
	11
	6.7
	0.04
	0.05
	10.6

	No. of productive tillers
	2
	8
	3.6
	0
	0.1
	21.7

	Plant height (cm)
	79
	216
	103
	0.5
	0.6
	8.8

	Grain yield (kg/ha)
	881
	3306
	2065
	20.1
	26.4
	18.4

	Fodder yield (kg/ha)
	1881
	9487
	4209
	59.7
	78.5
	18.8


CD, Critical Difference; CV, Coefficient of Variation 







Table 4. Mean sum of squares from analysis of variance for studied traits of finger millet accessions evaluated at three locations 
	Source
	DF
	Mean sum of squares

	
	
	Grain yield (kg/ha)
	Fodder yield (kg/ha)
	Days to 50% flowering
	Number of fingers
	Plant height (cm)
	Number of productive tillers

	Almora

	Treatment (ignoring Blocks)
	1378
	62329.56 ns
	287906.05 ns
	20.67 ns
	0.36 ns
	117.45 ns
	0.29 ns

	Checks
	3
	275573.64 ns
	249026.17 ns
	13.71 ns
	0.62 ns
	29.18 ns
	0.28 ns

	Germplasm vs. Check
	1
	521394.88 ns
	635753.35 ns
	71.08 ns
	0.12 ns
	58.81 ns
	0.02 ns

	Treatments
	1374
	61529.85 ns
	287737.78 ns
	20.65 ns
	0.36 ns
	117.68 ns
	0.29 ns

	Block (eliminating Treatments)
	30
	283039.07 ns
	251567.41 ns
	23.8 ns
	0.64 *
	157.65 ns
	0.24 ns

	Error
	90
	284999.46
	242353.06
	19.72
	0.38
	139.47
	0.36

	Mandya

	Treatment (Ignoring Blocks)
	1378
	665563.53 **
	11961308.79 ns
	46.84 **
	1.69 *
	271.06 ns
	1.09 **

	Checks
	3
	28734056.02 **
	217761141.05 **
	1315.1 **
	13.55 **
	3923.21 **
	1.47 *

	Germplasm vs. Check
	1
	46695153.28 **
	711746037.81 **
	428.1 **
	1.43 ns
	2013.7 *
	1.54 ns

	Treatments
	1374
	570778.19 **
	11002659.43 ns
	43.8 **
	1.67 ns
	261.82 ns
	1.09 **

	Block (eliminating Treatments)
	30
	101239.33 ns
	28440036.63 *
	9.15 ns
	1.73 ns
	318.99 ns
	1.35 **

	Error
	90
	82758.61
	15902239.25
	7.23
	1.28
	309.31
	0.45

	Vizianagaram

	Treatment (Ignoring Blocks)
	1378
	648598.13 **
	978028.52 **
	246.16 **
	2.58 **
	351.78 **
	4.64 **

	Checks
	3
	15764585.32 **
	17564254.47 **
	10418.22 **
	17.88 **
	2352.87 **
	17.04 **

	Germplasm vs. Check
	1
	689006.14 *
	577499.35 ns
	1278.45 **
	11.18 **
	6052.63 **
	236.24 **

	Treatments
	1374
	615564.38 **
	942105.56 **
	223.2 **
	2.54 **
	343.26 **
	4.45 **

	Block (eliminating Treatments)
	30
	108241.98 ns
	327544.04 ns
	6.42 ns
	0.91 ns
	44.15 ns
	0.5 ns

	Error
	90
	101597.32
	349484.21
	9.12
	0.67
	35.32
	0.52


ns, non-significant (p > 0.05); *significant at 5% (p ≤ 0.05); **significant at 1% (p ≤ 0.01)


Table 5. Percentage of variation explained by the principal components in finger millet accessions evaluated across Almora, Mandya and Vizianagaram 

	PC
	Eigen value
	Variability (%)
	Cumulative (%)
	DFF
	No. of fingers
	No. of productive tillers
	Plant height
	Fodder yield
	Grain yield

	PC1
	1.694
	28.23
	28.23
	0.722
	0.164
	0.098
	0.256
	0.636
	0.817

	PC2
	1.121
	18.68
	46.92
	0.188
	0.571
	0.492
	0.690
	0.032
	0.199

	PC3
	1.000
	16.68
	63.60
	0.136
	0.632
	0.736
	0.027
	0.202
	0.009

	PC4
	0.872
	14.54
	78.15
	0.287
	0.405
	0.453
	0.591
	0.269
	0.006

	PC5
	0.802
	13.37
	91.52
	0.418
	0.283
	0.025
	0.328
	0.656
	0.092

	PC6
	0.508
	8.47
	100.00
	0.410
	0.056
	0.026
	0.033
	0.226
	0.534


PC, Principal Component; DFF, Days to 50% flowering
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Figure 1. Mean performance and distribution of studied traits of finger millet germplasm across the three test locations during Kharif 2021
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Figure 2. Scree plot explaining principal component variances in terms of components for agro-morphological traits in finger millet accessions evaluated during kharif 2021-22 at three test locations 
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Figure 3. Graphical representation of the percent contribution and correlations among the studied variables of finger millet germplasm 

(Dim 1 and Dim 2 may be changed to PC1 and PC2)
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Figure 4a. Factor coordinate for first two principal components (PC1 and PC2) for leaf blast of 1375 finger millet germplasm screened during Kharif (rainy) 2021. 
(Dim 1 and Dim 2 may be changed to PC1 and PC2)
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Figure 4b. Factor coordinate for first two principal components (PC1 and PC2) for neck blast of 1375 finger millet germplasm evaluated during Kharif (rainy) 2021

(Dim 1 and Dim 2 may be changed to PC1 and PC2)
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Figure 4c. Factor coordinate for first two principal components (PC1 and PC2) for finger blast of 1375 finger millet germplasm screened during Kharif (rainy) 2021 
(Dim 1 and Dim 2 may be changed to PC1 and PC2)

image1.jpeg
0075~ bl L
20,050~ 210° 210"
i 2 2
= 5 5
3 3 3
0025~ 05~ 05-
0.000- 00~ 00-
v Y 4 5 10 15 5 10
50 80 100
NoF
DEF NPH
0.05- 0.003-
0.0020-
004~
— 0.002-
003~ oot ENV
¢ g £ Amora
3 H ] Mandya
002- 00010~ =
Vizianagaram
0.001-
Ly 0.0005-
0.00-
. . . . 0.0000- 0.000-
100 200 300 400 i . . . . % ; § .
PH 0 5000 10000 15000 20000 0 2000 4000 5000

FY GY




image2.emf
0

10

20

1 2 3 4 5 6

Dimensions

Percentage of explained variances

Scree plot


image3.emf
DFF

Number of Finger

Number of Productive tillers

Plant Height

Fodder Yield

Grain Yield

-1.0

-0.5

0.0

0.5

1.0

-1.0 -0.5 0.0 0.5 1.0

Dim1 (28.2%)

Dim2 (18.7%)

10

15

20

25

contrib

Variables - PCA


image4.emf
78

99

103

104

128

175

265

270

334

402

423

465

466

469

489

503

504

505

516

517

522

536

541

560

568

607

609

619

642

662

670

672

673

683

697

705

766

783

808

871

890

1029

1086

1112

1127

1133

1160

1166

1190

1221

1227

1230

1239

1251

1281

1364

-5

0

-4 -2 0 2 4

Dim1 (28.2%)

Dim2 (18.7%)

Disease Reaction

a

a

a

a

Highly Susceptible

Moderately Resistant

Resistant

Susceptible

Leaf Blast


image5.emf
78

99

103

104

128

175

265

270

334

402

423

465

466

469

489

503

504

505

516

517

522

536

541

560

568

607

609

619

642

662

670

672

673

683

697

705

766

783

808

871

890

1029

1086

1112

1127

1133

1160

1166

1190

1221

1227

1230

1239

1251

1281

1364

-5

0

-4 -2 0 2 4

Dim1 (28.2%)

Dim2 (18.7%)

Disease Reaction

a

a

a

a

Highly Resistant

Moderately Resistant

Resistant

Susceptible

Neck Blast


image6.emf
99

103

128

175

265

270

334

402

423

465

466

489

503

504

516

536

568

607

609

619

642

662

673

683

697

766

783

871

890

1086

1127

1133

1166

1227

1239

1251

-5

0

-6 -3 0 3

Dim1 (28.2%)

Dim2 (18.7%)

Disease Reaction

a

a

a

a

Highly Resistant

Moderately Resistant

Resistant

Susceptible

Finger Blast


