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Abstract
[bookmark: _Hlk206509209]The study aimed to assess genetic variability, heritability, and genetic advance for seventeen quantitative traits. ANOVA indicated highly significant differences among the genotypes for all quantitative traits studied. The field experiment was carried out during Kharif 2022 and 2023 at the Student Research Farm, Chandra Shekhar Azad University of Agriculture & Technology, Kanpur, Uttar Pradesh, India using 50 finger millet genotypes.  Significant phenotypic and genotypic coefficients of variation were recorded for culm thickness, biological yield, sheath width, and flag leaf blade width. High heritability coupled with high genetic advance was observed for plant height, biological yield, days to 50% flowering, peduncle length, culm thickness, and finger length, suggesting the possibility of selection-based improvement. There was a strong positive and significant correlation between grain yield and ear head length, number of fingers per ear, number of leaves per plant, biological yield per plant and days to maturity and flag leaf blade length. Flag leaf blade length, ear head length, number of fingers per ear, biological yield per plant, harvest index, culm thickness, sheath width and finger length directly affect grain yield at phenotypic and genotypic path levels. The outcomes emphasize the potential of exploiting genetic variability in finger millet to strengthen breeding pipelines aimed at producing cultivars with enhanced productivity and adaptability under diverse growing conditions.
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INTRODUCTION
The term "millet" is frequently used to describe a group of small-seeded grains with a coarse texture, often termed Nutri-cereals or Dryland-cereals, belonging to the family Poaceae/Graminae (Saini et al., 2021). The United Nations General Assembly proclaimed 2023 to be the International Year of Millets, emphasizing the growth and improvement of millet production in acknowledgement of the grain's nutritional and agricultural significance (FAO, 2021). In India, finger millet, or ragi, covered 8.85 lakh hectares during the kharif 2023-24 (PIB, 2023). In its native regions, finger millet presents significant challenges for cultivation under dry agriculture but stands out as a vital food crop for subsistence. It encompasses diverse cultivars recognized across Africa and India, categorized into Afro-Asiatic types with exposed grains and African highland types where grains are enclosed within florets (Rathore et al., 2019). After sorghum, pearl millet, and foxtail millet, finger millet ranks fourth in significance among millets globally (Devi et al., 2014). The term "ragi" derives from the Sanskrit "Rajika," meaning "red" (Swamy 2023). The crop utilizes C4 photosynthesis, which enables its successful adaptation to semi-arid tropical environments (Gebreyohannes et al., 2024). Finger millet has the greatest quantities of potassium (408 mg%) and calcium (344 mg%) of any grain or millet (Kaur et al., 2024). In comparison to white rice, it provides better dietary fiber, minerals, and amino acids, including sulphur (Vagdevi et al., 2023). It contains almost all of the key nutrients that humans need, such as protein (5–8%), ether extractives (1-2%), carbohydrates (65-75% ), dietary fiber (15-20%) and minerals (2.5–3.5%) (Chethan and Malleshi, 2007). It is fundamental for any plant breeding programme to understand the presence of genetic variability and diversity as well as the relationships among diverse traits in a population (Jain et al., 2022). Despite the socio-economic importance of the crop, there is a significant yield gap in finger millet compared to other major cereal crops such as maize, wheat and sorghum (Sood et al., 2016). A thorough assessment of finger millet germplasm is vital for unlocking its potential in crop improvement and long-term conservation. Careful characterization enables the recognition of distinctive genotypes that exhibit variability for yield components. The extent of genetic variability present within the germplasm directly influences the potential for genetic advancement. Hence a critical assessment of parameters such as genotypic and phenotypic coefficients of variation, heritability, and expected genetic gain become valuable. Additionally, understanding correlations among agronomic traits provides practical insights for simultaneous improvement of multiple characteristics, ensuring balanced progress rather than gains in isolated attributes. Therefore, a robust foundation for choosing desirable genotypes to enhance yield, other agronomic and physiological qualities is formed by analyzing the genetic variability of grain yield and its constituent traits across several genotypes.

MATERIALS AND METHODS
The current study, was performed at the Student Research Farm at Chandra Shekar Azad University of Agriculture and Technology in Kanpur, Uttar Pradesh, India during the kharif season of 2022 and 2023. Forty-five indigenous finger millet lines and five varietal checks, KMR-204, KMR-301, PR-202, CFMV-2, CFMV-1, sourced from the Indian Institute of Millet Research (IIMR), Rajendranagar, Hyderabad, Telangana, were used as the experimental material. The trial was conducted in a Complete Randomized Block Design with 3 replications. All the genotypes were sown in plots consisting of rows 3 meters in length with a spacing of 30 cm between rows and approximately 10 cm apart between plants. Due to its humid subtropical environment Kanpur experiences extremely low winter temperatures with the average range between 70C- 220C and high summer temperatures ranging between 320C-430C. With a few showers in winter Kanpur receives 80% of its total rainfall during monsoon, with an average rainfall ranging around 898 mm. From each of the three replications, the observations were collected on an individual plant basis from five randomly chosen plants for seventeen quantitative traits including days to 50% flowering, days to maturity, plant height, number of leaves per plant, culm thickness (cm), flag leaf blade length (cm), flag leaf blade width (cm), sheath length (cm), sheath width (cm), peduncle length (cm), ear head length (cm), number of fingers per ear, finger length (cm), finger width (cm), biological yield per plant (g), harvest index (%) and grain yield per plant (g). Recommended doses of fertilizers and manures were applied to the soil and standard agronomic practices were adopted for normal crop growth. The analysis of variance for the data collected was calculated following the Panse and Sukhatme (1985) model. Both Phenotypic coefficients of variation and genotypic coefficients of variation were calculated using the approach proposed by Burton (1952). Broad-sense heritability was measured according to the formula provided by Allard (1960). The formula recomended by Johnson et al. (1955) was used to calculate genetic advance. The analysis of path coefficient was undertaking with a view to understand the underlying causes of given effects and the relationship between a component character and dependent character as measured by genotypic and phenotypic correlation coefficient and was subdivided into direct effect of these characters. Path Coefficient Analysis was carried out by the method modified by Dewey and Lu (1959) from the technique originally proposed by Wright (1921). Variability Package of R software were used to conduct statistical analyses in order to ascertain traits genetic diversity, genetic advancement, heritability, correlation and path coefficient and indostat software is used for creating diagrams. 

RESULTS AND DISCUSSION
Analysis of Variance and Variability
The analysis of variance (ANOVA) was based on the mean values of all seventeen characters to assess the variability among fifty genotypes. The analysis of variance showed highly significant differences among treatments for all characters. The mean sum of squares due to genotypes was highly significant for all characters under study. This indicates the wide range of genetic variability among different finger millet genotypes, suggesting sufficient variability for future improvement.


Phenotypic Coefficient of Variation (PCV) and Genotypic Coefficient of Variation (GCV) 	
	A high phenotypic coefficient of variance (PCV) (>20%) was exhibited by culm thickness (22.92%), biological yield (22.25%), sheath width (21.61%), flag leaf blade width (20.70%) where as moderate PCV (10-20%) was reported for traits via., finger width (19.36), harvest index (19.14), flag leaf blade length (18.32), finger length (17.16), number of leaves per plant (16.12), number of fingers per ear head (15.80), grain yield per plant (15.49), ear head length (13.95), sheath length (13.57), panicle length (13.10) and low PCV (<10%) was seen for plant height (9.56), days to 50% flowering (9.29) and days to maturity (5.88). High genotypic coefficient of variance (GCV) was exhibited by culm thickness (21.55%), biological yield per plant (21.14%). Moderate GCV (10-20%) was seen for traits like sheath width (18.87%), flag leaf blade width (18.61%), flag leaf blade length (17.46), harvest index (17.09), finger width (17.04), finger length (16.07), number of leaves per plant (14.25), grain yield per plant (13.10), number of fingers per ear head (12.96), panicle length (12.69), ear head length (12.36), sheath length (11.99) where as low GCV (<10%) was seen for plant height (9.56), days to 50% flowering (9.29) and days to maturity (5.88). The estimates of ANOVA, mean, range, along with the phenotypic coefficient of variation, genotypic coefficient of variation, broad sense heritability, and genetic advance as a percentage of the mean, are shown in Table 1. Similar reports for low PCV and GCV were in accordance with Priyadharshini et al., (2011), Manjunath et al., (2013) and Anand et al., (2024). (Bezaweletaw et al., 2006; John, 2006; Ganapathy et al., 2011; Sao et al., 2016) observed narrow variability for days to maturity. A similar outcome for plant height was reported by Anuradha and Patro 2019. These results were consistent for finger length, grain yield per plant and harvest index (Priyadharshini et al., 2011; John, 2006), culm thickness (Bezaweletaw et al., 2006). Similar findings for biological yield per plant reported by Hema et al., (2022).


Heritability and genetic advance
	In addition to the genetic variability, knowledge on heritability and expected genetic advance helps to employ the suitable breeding strategy. The estimates of heritability in broad sense and genetic advance were laid out in Table 1. The value of heritability in broad sense was high (>60%) for all the traits studied. Days to 50% flowering (98.4%) (singh et al., 2023) has the highest h2bs followed by flag leaf blade length (94.5%), peduncle length (93.9%), plant height (91.6%), biological yield per plant (90.3%), culm thickness (88.4%), finger length (87.7%), days to maturity (86.9%), flag leaf blade width (81.3%), harvest index (79.7%), ear head length (78.5%), number of leaves per plant (78.1%), sheath length (78.0%), finger width (76.5%), sheath width (76.2%) and grain yield per plant (71.6%). Whereas the lowest heritability was reported for the number of fingers per ear (67.2%). None of the traits reported low heritability. Genetic advances in percent mean for studied characters were recorded from high to low magnitude. All seventeen traits reported high GAM (>20%). High genetic advance is recorded for culm thickness (41.75%), biological yield per plant (41.39%), flag leaf blade length (35.67%), flag leaf blade width (34.67%), sheath width (33.93%), harvest index (31.43%), finger length (31.00%), finger width (30.47%), number of leaves per plant (25.94%), panicle length (25.34%), grain yield per plant (22.85%), ear head length (22.57%), number of fingers per ear head (21.88%), sheath length (21.82%), days to 50% flowering (18.83%), plant height (18.05%) and least GAM was reported for days to maturity (10.52%) results are in accordance to singh et al. (2023) and none of the studied characters reported low GAM (<10%). These results also align with several others, including (Anand et al., 2024; Anuradha et al., 2017; Bendi and Sharma 2017; Bharathi et al., 2013; Ganapathy et al., 2011; Jahnavi and Lal 2023; Kadam et al., 2009; Mahanthesha et al., 2017; Singamsetti et al., 2018; Udamala et al., 2020; Wolie et al., 2013).

Table 1: ANOVA and Estimation of genetic parameters for different quantitative characters 	   in finger millet
	Character
	ANOVA
	Grand Mean
	Range
	PCV
	GCV
	h2bs
	GA as % of mean 5%

	
	
	
	Minimum
	Maximum
	
	
	
	

	DTF
	183.00**
	74.42
	58.63
	88.24
	9.29
	9.21
	98.4
	18.83

	DM
	20.87**
	124.11
	109.65
	140.66
	5.88
	5.48
	86.9
	10.52

	PH
	33.69**
	113.40
	82.06
	133.03
	9.56
	9.15
	91.6
	18.05

	NLPP
	11.73**
	17.38
	12.66
	23.66
	16.12
	14.25
	78.1
	25.94

	CT
	24.07**
	2.14
	1.00
	3.16
	22.92
	21.55
	88.4
	41.75

	FLBL
	53.02**
	28.16
	16.76
	39.73
	18.32
	17.46
	94.5
	35.67

	FLBW
	14.65**
	1.04
	0.56
	1.40
	20.70
	18.61
	81.3
	34.67

	SL
	11.65**
	10.98
	8.40
	13.96
	13.57
	11.99
	78.0
	21.82

	SW
	10.54**
	1.16
	0.73
	1.83
	21.61
	18.87
	76.2
	33.93

	PL
	47.23**
	19.48
	13.76
	25.76
	13.10
	12.69
	93.9
	25.34

	EL
	11.95**
	7.95
	6.40
	10.00
	13.95
	12.36
	78.5
	22.57

	NFPE
	7.15**
	7.41
	5.33
	9.33
	15.80
	12.96
	67.2
	21.88

	FL
	22.43**
	6.67
	4.46
	9.40
	17.16
	16.07
	87.7
	31.00

	FW
	11.15**
	0.91
	0.56
	1.33
	19.36
	17.04
	76.5
	30.47

	BYPP
	28.96**
	51.49
	32.08
	75.29
	22.25
	21.14
	90.3
	41.39

	HI
	12.80**
	21.72
	13.28
	32.13
	19.14
	17.09
	79.7
	31.43

	GYPP
	8.54**
	10.85
	7.98
	14.52
	15.49
	13.10
	71.6
	22.85


* significant at 5% level **significant at 1% level

DTF -Days to flowering; DM- Days to maturity; PH- Plant height; NLPP- Number of leaves per plant; CT- Culm thickness; FLBL- Flag leaf blade length; FLBW- Flag leaf blade width; SL- Sheath length; SW- Sheath width; PL-Peduncle length; EL- ear head length; NFPE- Number of fingers per ear head; FL-Finger length; FW- Finger width; BYPP- Biological yield per plant; HI-Harvet index; GYPP -Grain yield per plant; h2 bs- Broad sense per cent (%); GAM- Genetic advance over mean (%); GCV- Genotypic coefficient of variation; PCV- Phenotypic coefficient of variation.


Correlation Studies 
In the present study, grain yield had a significant and positive phenotypic association with days to maturity, plant height, number of leaves per plant, flag leaf blade length, peduncle length, ear head length, number of fingers per ear, biological yield and harvest index. This suggests that these characters should be considered while selecting plants for grain yield improvement. These results are per reports of Chavan et al. (2019) for number of fingers per ear and similar results for harvest index was in accordance with (Priyadharshini et al., 2011; Rakesh Kumar et al., 2023; Bothikar et al., 2014) and for days to maturity similar results were shown by (Haradari et al., 2012; Sapkal et al., 2019; Reddy et al., 2013) and similar results for biological yield per plant by Negi et al. (2017) for plant height and days to maturity similar findings were reported by Jadav et al. (2015). At genotypic level grain yield had a positive and significant association with ear head length, number of fingers per ear, number of leaves per plant, biological yield, days to maturity and flag leaf blade length. Similar results for number of fingers per ear head and biological yield were noticed by Wolie and Dessalegn (2011) and recorded similar results by Kumar et al. (2023); Priyadharshini et al. (2011) for number of fingers per ear and similar findings for days to maturity, flag leaf blade length was reported by Negi et al. (2017). The details of phenotypic and genotypic coefficient of correlation was given in the Table 2.

Path coefficient analysis 
The path analysis has revealed that days to maturity, culm thickness, flag leaf blade length, sheath width, number of fingers per ear, ear head length, finger length, biological yield and harvest index showed positive and direct effects on grain yield at the phenotypic level. This indicates that selection for these traits in the yield improvement programme will reflect on the overall improvement of the grain yield. Similar results of high direct effect of grain yield were reported by Priyadarshini et al. (2011) for harvest index, and similar outcomes were observed by Wolie and Dessalegn (2011) and Lad et al. (2020) for biomass yield, finger length, and similarly for days to maturity as observed by Haradari et al. (2012). Madhavilatha et al. (2021) and Negi et al. (2017) recorded similar findings for the number of fingers per ear. While the characters like days to 50% flowering, plant height, number of leaves per plant, flag leaf blade width, sheath length, peduncle length, and finger width had negative direct effects on grain yield. These findings are by the reports of (Bendale et al., 2002; Sonnad et al., 2008). At the genotypic level, culm thickness, flag leaf blade length, sheath length, sheath width, peduncle length, ear head length, number of fingers per ear head, finger length, biological yield, and harvest index. Similar results were recorded by Wolie and Dessalegn (2011) for biological yield and finger length, and Kumar D. et al. (2014) for the number of fingers per ear head and Eric et al. (2016) for leaf sheath, flag leaf blade length. Negi et al. (2017) reported similar results for ear head length, harvest index. Whereas the traits, viz., days to 50% flowering, days to maturity, plant height, flag leaf blade width, finger width, and number of leaves per plant, exhibit negative direct effects on the grain yield, similar results were shown by Wolie and Dessalegn (2011) for days to maturity and plant height. Negi et al. (2017) for days to 50% flowering and Eric et al. (2016) for finger width. The details of phenotypic and genotypic path analysis were given in Tables 3&4, respectively.

CONCLUSION
The GCV and PCV were both observed to be high for culm thickness, biological yield, sheath width, and flag leaf blade width, suggesting that they are a good source of variation and hence, can be useful in an improvement programme for finger millet. For all the characters, moderate to high genetic advance was recorded, and estimates of heritability were high for all traits, with adequate variability for different traits. Correlation and path studies concluded that ear head length, number of fingers per ear, number of leaves per plant, biological yield per plant, and days to maturity are the traits that most influenced maximum grain yield per plant, compared to other traits. Consequently, it is recommended that greater emphasis be given to these traits within the selection program aimed at enhancing grain yield in finger millet. Systematic evaluation of finger millet germplasm highlights substantial genetic variability, offering valuable insights for crop improvement. The results provide a foundation for advancing breeding strategies by harnessing promising genotypes and stable trait associations.


Table 2: Phenotypic and Genotypic correlations among seventeen traits of finger millet
	Traits
	rp/rg
	DTF
	DM
	PH
	NLPP
	CT
	FLBL
	FLBW
	SL
	SW
	PL
	EL
	NFPE
	FL
	FW
	BYPP
	HI
	GYPP

	DTF
	rp
	1.00
	0.397 **
	-0.195*
	-0.009
	-0.125
	-0.361**
	-0.229 **
	-0.002
	-0.300 **
	-0.098
	-0.167 *
	0.012
	0.009
	-0.053
	-0.245 **
	0.191 *
	-0.177 *

	
	rg
	1.00
	0.418 **
	-0.207
	-0.007
	-0.140
	-0.372 **
	-0.264
	-0.001
	-0.357 *
	-0.103
	-0.196
	-0.0
	0.018
	-0.066
	-0.253
	0.206
	-0.214

	DM
	rp
	
	1.00
	-0.082
	0.211 **
	-0.069
	-0.191 *
	-0.172 *
	-0.033
	-0.098
	0.120
	0.330 **
	0.469 **
	0.006
	0.088
	0.124
	0.193 *
	0.369**

	
	rg
	
	1.00
	-0.098
	0.224
	-0.050
	-0.201
	-0.263
	-0.033
	-0.137
	0.138
	0.309 *
	0.544 **
	-0.003
	0.089
	0.132
	0.162
	0.367 **

	PH
	rp
	
	
	1.00
	0.280 **
	0.335**
	0.553**
	0.410 **
	0.146
	0.371**
	0.316**
	0.151
	-0.062
	-0.143
	-0.150
	0.255 **
	-0.180 *
	0.186 *

	
	rg
	
	
	1.00
	0.334 *
	0.382 **
	0.591 **
	0.468 **
	0.184
	0.481 **
	0.340 *
	0.167
	-0.086
	-0.166
	-0.181
	0.261
	-0.197
	0.218

	NLPP
	rp
	
	
	
	1.00
	0.078
	0.001
	-0.023
	0.202 *
	0.109
	0.194 *
	0.540 **
	0.424 **
	0.034
	-0.175 *
	0.240 **
	0.183 *
	0.547 **

	
	rg
	
	
	
	1.00
	0.123
	0.022
	0.005
	0.303 *
	0.167
	0.242
	0.632 **
	0.481 **
	0.036
	-0.208
	0.249
	0.169
	0.601 **

	CT
	rp
	
	
	
	
	1.00
	0.280 **
	0.235 **
	0.251 **
	0.129
	0.239 **
	0.088
	-0.026
	-0.030
	0.162 *
	0.060
	-0.094
	0.013

	
	rg
	
	
	
	
	1.00
	0.290 *
	0.276
	0.253
	0.172
	0.272
	0.105
	-0.023
	-0.017
	0.190
	0.073
	-0.091
	0.048

	FLBL
	rp
	
	
	
	
	
	1.00
	0.523 **
	0.239 **
	0.253 **
	0.179 *
	0.113
	-0.117
	-0.184 *
	-0.060
	0.225 **
	-0.124
	0.254 **

	
	rg
	
	
	
	
	
	1.00
	0.587 **
	0.280 *
	0.289 *
	0.182
	0.128
	-0.154
	-0.217
	-0.076
	0.240
	-0.124
	0.326 *

	FLBW
	rp
	
	
	
	
	
	
	1.00
	0.366 **
	0.497 **
	0.262 **
	-0.025
	-0.134
	-0.044
	0.000
	0.271 **
	-0.188 *
	0.148

	
	rg
	
	
	
	
	
	
	1.00
	0.473 **
	0.561 **
	0.320 *
	-0.073
	-0.184
	-0.051
	-0.042
	0.311 *
	-0.237
	0.172

	SL
	rp
	
	
	
	
	
	
	
	1.00
	0.264 **
	0.153
	0.087
	-0.101
	0.015
	-0.019
	0.086
	0.002
	0.120

	
	rg
	
	
	
	
	
	
	
	1.00
	0.337 *
	0.164
	0.109
	-0.072
	-0.016
	0.015
	0.117
	0.035
	0.224

	SW
	rp
	
	
	
	
	
	
	
	
	1.00
	0.274 **
	0.161 *
	0.067
	0.027
	0.136
	0.184 *
	-0.127
	0.142

	
	rg
	
	
	
	
	
	
	
	
	1.00
	0.328 *
	0.198
	0.083
	0.064
	0.190
	0.233
	-0.184
	0.176

	PL
	rp
	
	
	
	
	
	
	
	
	
	1.00
	0.154
	0.073
	0.073
	0.154
	0.015
	0.188 *
	0.217 **

	
	rg
	
	
	
	
	
	
	
	
	
	1.00
	0.169
	0.098
	0.059
	0.173
	0.014
	0.212
	0.256

	EL
	rp
	
	
	
	
	
	
	
	
	
	
	1.00
	0.544 **
	0.186 *
	-0.046
	0.297 **
	0.201 *
	0.692 **

	
	rg
	
	
	
	
	
	
	
	
	
	
	1.00
	0.669 **
	0.207
	-0.079
	0.311 *
	0.169
	0.746 **

	NFPE
	rp
	
	
	
	
	
	
	
	
	
	
	
	1.00
	0.103
	0.121
	0.228**
	0.224 **
	0.603 **

	
	rg
	
	
	
	
	
	
	
	
	
	
	
	1.00
	0.145
	0.114
	0.257
	0.190
	0.662 **

	FL
	rp
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	0.129
	-0.046
	0.016
	-0.037

	
	rg
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	0.177
	-0.057
	0.009
	-0.064

	FW
	rp
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	-0.078
	0.030
	-0.108

	
	rg
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	-0.112
	0.013
	-0.208

	BYPP
	rp
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	-0.712 **
	0.519 **

	
	rg
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	-0.772 **
	0.563 **

	HI
	rp
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	0.197*

	
	rg
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00
	0.053

	GYPP
	rp
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00

	
	rg
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.00



	Character
	DH
	DA
	DM
	PH
	FLL
	FLW
	LAI
	NTPP
	SL
	NGPS
	GWPS
	HGW
	BYPP
	HI
	GYPP

	DH
	0.5313
	-0.0785
	-0.3980
	0.0334
	-0.0530
	-0.0056
	0.0074
	-0.0005
	-0.0278
	-0.0032
	0.0209
	0.0021
	-0.0002
	-0.0668
	-0.039

	DA
	0.6442
	-0.0647
	-0.4849
	0.0372
	-0.0554
	-0.0118
	-0.0001
	-0.0005
	-0.0258
	-0.0052
	0.0174
	0.0019
	-0.0038
	-0.0834
	-0.035

	DM
	0.4680
	-0.0695
	-0.4518
	0.0558
	-0.1606
	0.0246
	0.1581
	0.0002
	0.0267
	-0.0147
	0.0107
	-0.0014
	-0.0056
	-0.1588
	-0.118

	PH
	0.0148
	-0.0020
	-0.0211
	0.1972
	-0.0104
	-0.0140
	-0.0216
	0.0015
	0.0117
	-0.0008
	-0.0255
	-0.0034
	-0.1385
	-0.0076
	-0.020

	FLL
	0.0301
	-0.0038
	-0.0776
	0.0133
	-0.9345
	0.0934
	0.7340
	0.0008
	-0.0164
	0.0502
	0.0648
	0.0007
	0.0114
	0.3088
	0.275**

	FLW
	-0.0260
	0.0066
	-0.0963
	-0.1449
	-0.7571
	0.1152
	0.7319
	0.0005
	0.0007
	0.0200
	0.0363
	0.0003
	0.0212
	0.3066
	0.215**

	LAI
	0.0052
	0.0001
	-0.0943
	-0.0340
	-0.9049
	0.1112
	0.7580
	0.0008
	-0.0089
	0.0411
	0.0554
	0.0005
	0.0151
	0.3178
	0.263**

	NTPP
	-0.0583
	0.0064
	-0.0133
	0.3509
	-0.1574
	0.0119
	0.1216
	0.0050
	0.0308
	0.1283
	0.1201
	-0.0003
	-0.0412
	0.1097
	0.614**

	SL
	-0.0913
	0.0103
	-0.0746
	0.0867
	0.0946
	0.0005
	-0.0417
	0.0009
	0.1617
	0.0513
	0.0517
	0.0002
	-0.0193
	-0.0363
	0.195**

	NGPS
	-0.0082
	0.0016
	0.0320
	-0.0047
	-0.2269
	0.0111
	0.1508
	0.0031
	0.0401
	0.2067
	0.1954
	0.0022
	-0.0039
	0.5825
	0.982**

	GWPS
	0.0488
	-0.0049
	-0.0213
	-0.1346
	-0.2667
	0.0184
	0.1851
	0.0026
	0.0368
	0.1779
	0.2270
	0.0064
	0.0054
	0.5343
	0.815**

	HGW
	0.0836
	-0.0092
	0.0448
	-0.2975
	-0.0501
	0.0022
	0.0275
	-0.0001
	0.0018
	0.0336
	0.1067
	0.0136
	0.0192
	0.2409
	0.217**

	BYPP
	0.0009
	-0.0018
	-0.0180
	0.1911
	0.0766
	-0.0175
	-0.0820
	0.0015
	0.0225
	0.0058
	-0.0089
	-0.0019
	-0.1392
	-0.0347
	-0.006

	HI
	-0.0293
	0.0045
	0.0592
	-0.0958
	-0.2383
	0.0292
	0.1989
	0.0005
	-0.0049
	0.0994
	0.1001
	0.0027
	0.1189
	0.3113
	0.556**


Table 3.: Direct and indirect effects of seventeen components on grain yield of finger millet as independent variable at phenotypic level

Table 4.: Direct and indirect effects of seventeen components on grain yield of finger millet as independent variable at genotypic level
	Character
	DH
	DA
	DM
	PH
	FLL
	FLW
	LAI
	NTPP
	SL
	NGPS
	GWPS
	HGW
	BYPP
	HI
	GYPP

	DH
	0.0087
	-0.0005
	-0.0227
	-0.0005
	-0.0049
	0.0046
	0.0051
	-0.0020
	0.0038
	-0.0236
	-0.0021
	0.0015
	0.0001
	-0.0099
	-0.042

	DA
	0.0057
	-0.0008
	-0.0120
	-0.0018
	-0.0022
	0.0026
	-0.0016
	-0.0012
	0.0032
	-0.0021
	-0.0012
	0.0016
	0.0054
	-0.0173
	-0.022

	DM
	0.0040
	-0.0002
	-0.0492
	-0.0034
	-0.0063
	-0.0102
	0.0197
	0.0001
	-0.0021
	-0.0351
	-0.0004
	-0.0008
	0.0082
	-0.0179
	-0.093

	PH
	0.0001
	0.0001
	-0.0024
	-0.0704
	0.0029
	0.0051
	-0.0111
	0.0054
	-0.0013
	-0.0059
	0.0024
	-0.0025
	0.2651
	-0.2228
	-0.035

	FLL
	0.0005
	0.0001
	-0.0034
	0.0023
	-0.0895
	-0.0566
	0.2105
	0.0029
	0.0020
	0.1674
	-0.0062
	0.0004
	-0.0201
	0.0637
	0.274**

	FLW
	-0.0005
	0.0001
	-0.0057
	0.0040
	-0.0572
	-0.0886
	0.1838
	0.0020
	0.0007
	0.0713
	-0.0031
	0.0004
	-0.0485
	0.0723
	0.131

	LAI
	0.0002
	0.0001
	-0.0043
	0.0033
	-0.0832
	-0.0719
	0.2267
	0.0027
	0.0011
	0.1383
	-0.0055
	0.0003
	-0.0324
	0.0726
	0.248**

	NTPP
	-0.0009
	0.0001
	-0.0003
	-0.0196
	-0.0130
	-0.0091
	0.0313
	0.0198
	-0.0041
	0.4463
	-0.0117
	-0.0001
	0.0848
	0.0258
	0.549**

	SL
	-0.0014
	0.0001
	-0.0043
	-0.0038
	0.0072
	0.0024
	-0.0103
	0.0033
	-0.0245
	0.1651
	-0.0052
	-0.0001
	0.0428
	-0.0086
	0.163*

	NGPS
	-0.0003
	0.0001
	0.0022
	0.0006
	-0.0201
	-0.0085
	0.0420
	0.0118
	-0.0054
	0.7462
	-0.0191
	0.0019
	0.0048
	0.1400
	0.896**

	GWPS
	0.0008
	0.0001
	-0.0008
	0.0073
	-0.0240
	-0.0120
	0.0542
	0.0100
	-0.0055
	0.6178
	-0.0231
	0.0049
	-0.0103
	0.1260
	0.745**

	HGW
	0.0011
	-0.0001
	0.0034
	0.0153
	-0.0028
	-0.0028
	0.0066
	-0.0002
	0.0002
	0.1228
	-0.0098
	0.0116
	-0.0476
	0.0610
	0.159*

	BYPP
	0.0000
	0.0001
	-0.0013
	-0.0607
	0.0058
	0.0140
	-0.0239
	0.0055
	-0.0034
	0.0116
	0.0008
	-0.0018
	0.3075
	-0.2468
	0.007

	HI
	-0.0003
	0.0001
	0.0029
	0.0516
	-0.0188
	-0.0211
	0.0543
	0.0017
	0.0007
	0.3445
	-0.0096
	0.0023
	-0.2501
	0.3033
	0.462**




 





Fig 1: Phenotypic path diagram
[image: ][image: ]Fig 2: Genotypic path diagram
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