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ABSTRACT 

The present investigation was carried out to assess the genetic variability, heritability, genetic 

advance, correlation coefficient and path coefficient analyses in eighteen finger millet 

genotypes for seventeen yield and its contributing traits during the Kharif season of 2022, at 

the experimental station of Naini Agricultural Institute in Uttar Pradesh, Central India. The 

experimental design was a randomized complete block with each genotype in 3 replications. 

The analysis of variance for mean sum of squares due to genotypes showed significant 

differences for all the 17 quantitative characters. The genotypes showed the highest mean 

performance for seed yield per plant IE 175 (13.42) followed by IE 165 (12.42), IE 169 

(11.17), IE 136 (11.01). Whereas, genotypic and phenotypic coefficient of variation were 

found high for number of ears per plant and harvest index. High heritability coupled with 

high genetic advance as percent of mean were observed for days to 50% flowering, plant 

height, finger length, ear head length, test weight. Moreover, seed yield per plant exhibited 

significant and positive correlations with number of fingers per ear, number of ears per plant, 

biological yield per plant, harvest index at both genotypic and phenotypic levels. It came out 

from the path coefficient analysis that traits like number of fingers per ear, number of ears per 

plant, biological yield per plant, and harvest index exhibit positive and direct effect on seed 

yield per plant at both genotypic and phenotypic levels. Hence, the selection of genotypes 

based on the above-mentioned characters will be useful for crop improvement in Finger 

millet. 
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INTRODUCTION 
 

Finger millet(EleusinecoracanaGaertn L.) is an important millet crop that belongs to the 

family: Poaceae, subfamily: Chloridoideae,with chromosome number 2n = 36. It is 

commonly known by various names such as ragi, nachani, and African millet. Finger millet is 

primarily cultivated in arid and semiarid regions of Africa and Asia, including countries like 

India, Uganda, Ethiopia, Nepal and Kenya.Finger millet is believed to have originated in East 

Africa, particularly in the highlands of Ethiopia and Uganda(Odeny, 2013).The origin of 

finger millet is traced back to the highlands of East Africa, specifically Ethiopia and 

Uganda(Amedeet al., 2014).Finger millet has a long history of cultivation in India. It was 

introduced to India several thousand years ago. Finger millet has been an important 

traditional crop in India, particularly in the southern and central regions.Finger millet 

cultivation in India can be traced back to ancient times. Archaeological evidence suggests 

that finger millet was grown in the Indian subcontinent as early as 2000 BCE(National 

Bureau of Plant Genetic Resources [NBPGR], n.d.). “India is the largest producer with an 

area, production and productivity of 1.19 million hectares, 1.98 million ton and 1661 kg per 

ha, respectively” (Soodet al., 2019). “Finger millet is highly nutritious as its grains contain 

65- 75% carbohydrates, 5-8% protein, 15 -20% dietary fiber and 2.5-3.5% minerals. It also 

contains 5-8% eleusinin, a quality protein, which our body can easily absorb.Ancient Indian 

texts like the Rigveda mention finger millet as a staple food.Traditional dishes made from 

finger millet, such as ragimudha (finger millet balls), ragi roti (finger millet flatbread), and 

ragi malt (finger millet porridge), are part of the culinary heritage of many Indian 

communities”(Zaveri&Gudigar, 2016).“Worldwide cultivation of Finger millet is majorly 

grown in semi-arid tropics of Asia and Africa. More than 40.0% of global millet consumption 

is held by African countries mainly Niger, Mali, Nigeria, Burkina, and Sudan. Around 4.5 

tons of finger millet are produced worldwide every year”(Ceasaret al., 2018).Finger millet 

comprises 11% of India's total production of major millets, according to the 4th Advanced 

Estimates of Major Millet Production for the Period of 2021-2022. In India, Majormillet is 

cultivated over an area of 14 million hectares with a production of 16.3 million tones giving 

an average productivity of 1561 kg per ha.  

 

  



 

Agronomically and Environmentally, Finger millet is beneficial to human kind and to soil 

respectively. Finger millet having the adaptability to diverse agro-ecological zones, including 

arid and semiarid regions, it is highly valued. Finger millet hasresilience to adverse climatic 

conditionshas the ability to withstand drought, high temperatures, and poor soil fertility, 

making it an important crop in areas with limited agricultural resources (Sharma et al., 

2011).Finger millet is typically grown as a rainfed crop, relying therefore on rainfall for its 

water requirements (Zaveri&Gudigar, 2016).Finger millet exhibits excellent drought 

tolerance, allowing it to thrive in regions with limited water availability (Sharma et al., 

2011). This cereal crop has the ability to improve soil fertility through its root exudates, 

which enhance microbial activity and nutrient availability in the soil. It contributes to carbon 

sequestration by storing carbon in its aboveground biomass and root systems, thereby 

mitigating greenhouse gas emissions. The extensive root system of finger millet helps prevent 

soil erosion, particularly on slopes, by holding the soil together. Finger millet cultivation 

supports agrobiodiversity by preserving traditional landraces and genetic diversity within the 

crop (Geddes et al., 2019). 

The yield of finger millet still has to be greatly improved. Therefore, the current research 

focuses on examining the Finger millet yield and the features that contribute to it. 

Additionally, identifying the best genotype to farm in the Prayagraj area, which influences 

millet improvement in Uttar Pradesh, an Indian state that produces little millet. 

 

 MATERIALS AND METHODS 
 

Site characteristics 

The study was carried out at the experimental stationof Naini Agricultural Institute 

inPrayagraj (Allahabad), U.P., during the Kharif season of 2022. The university is located on 

the left side of Allahabad Rewa National Highway, about 5km from Prayagraj city. All types 

of facilities necessary for cultivation of successful crop including field preparation inputs, 

irrigation facilities were provided from the Department of Genetics and Plant Breeding.  

Prayagrajdistrict is geographically located at 25.57° North latitude and 81.56° East longitude. 

Its elevation is 98 m above mean sea level. The climate of prayagrajdistrict is humid 

subtropic climate The major soil types ofprayagraj district are red clay soils , red shallow 

loamy soils, deep calcareous black soils (3.1%) and medium calcareous soils (30%). The total 



average rainfall in UttarPradesh of 990mm , respectively. Average minimum and maximum 

temperature of the year of study were 25°C and 44°C, respectively. 

 

Finger millet genotypes tested 

As much as18 Finger Millet genotypes including one check (table 1) were tested. The 

experimental materials for this research were obtained from the SHUATS department of 

genetics and plant breeding in prayagraj 

Table 1.EXPERMENTAL MATERIAL 

S.NO. GENOTYPES S.NO. GENOTYPES 

1 IE 101 10 IE 163 

2 IE 102 11 IE 165 

3 IE 111 12 IE 168 

4 IE 120 13 IE 169 

5 IE 121 14 IE 170 

6 IE 136 15 IE 172 

7 IE 139 16 IE 174 

8 IE 150 17 IE 175 

9 IE 161 18 FIN 7669 (Check) 

 

Experimental design 

The experiment was laid out following arandomized complete block design with 18 finger 

millet genotypes in three replications. Sowing for all the genotypes was done on 20 July 

2022, with a spacing of 20 cm between rows and 10 cm between plants.The crop was raised 

as per the recommended package of practice.  

 

RESULTS AND DISCUSSION 

Phenotypic correlations within agronomic traits 

Phenotypic correlation coefficient analysis revealed that seed yield per plant exhibit high 

significant and positive correlation with number of fingers per ear (0.3414**), flag leaf with 

(0.4484*), Number of ears per plant (0.5786**), biological yield per plant (0.468**), Harvest 

Index (0.5204**).  

 



Genotypic correlations within agronomic traits 

Genotypic Correlation coefficient analysis revealed that seed yield per plant exhibited 

significant and positive correlation with Flag Leaf Length (0.9922*), Number of Fingers per 

Ear (0.472**), Finger Width (0.6593*), Ear Head Width (0.2747**), Number of Ears per 

Plant (0.4862**), Biological Yield per Plant (0.4688**), Harvest Index (0.601*).  

Performances of finger millet genotypes tested 

Out of 18 genotypes of Finger Millet evaluated for various characters, all genotypes found to 

be superior for seed yield per plant over check variety FIN 7669 The genotypes IE 175 

(13.42) followed by IE 165 (12.42), IE 169 (11.17), IE 136 (11.01) showed high mean 

performance for seed yield per plant. 

Table 2: Analysis of Variance (ANOVA) for 17 quantitative traits of Finger millet 

genotypes 

S No. 

Source 

Mean Sum of Squares (MSS) 

Replication Genotypes Error 

Degree of Freedom 2 17 34 

1 Days to 50%Flowering 3.9074 249.315** 2.986 

2 Days to Maturity 4.5000 56.441** 4.069 

3 Plant Height 137.0341 1017.531** 93.074 

4 Flag Leaf Length 23.7472 47.198** 60.362 

5 Number of Fingers per Ear 1.2474 1.928** 0.633 

6 Number of Productive Tillers 1.4896 0.601** 0.491 

7 Flag Leaf Width 0.0003 0.027** 0.005 

8 Finger Length 0.3324 6.004** 0.419 

9 Finger Width 0.1593 0.035** 0.037 

10 Ear Head Length 1.4798 7.075** 1.134 

11 Ear Head Width 0.8233 0.263** 0.125 

12 Number of Ears per Plant 0.6896 8.748** 2.033 

13 Peduncle Length 4.1302 5.684** 4.358 

14 Biological Yield per Plant 527.4311 208.718** 182.488 

15 Harvest Index 529.1512 473.142** 102.728 

16 Test Weight 0.0039 0.215** 0.041 

17 Seed Yield per Plant 0.8042 20.941** 7.181 

 

 



Phenotypic, genotypic and environmental variances 

The results of present study also revealed that there was a comparative higher degree of 

genotypic correlation coefficients than their phenotypic counterparts in most of the characters 

studied. This indicated that there was a higher degree of association between two characters 

of genotypic association, their phenotypic association was lessened due to the influence of 

environment.  

Genotypic and phenotypic coefficient of variation (PCV, PCV) 

PCV values  observed for all the traits (Table 3), ranged from 3.06 (Days to Maturity) to 

38.31 (Harvest Index). Similarly, GCV values observed for all the traits ranged from 2.94 

(Days to Maturity) to 33.90 (Harvest index).



 

Table 3.Genetic parameters for 17 quantitative traits in Finger millet genotypes 

Traits GCV PCV 
% 

h² (Broad Sense) 
Genetic Advancement 

5% 

Genetic 
Advancement as % of 

Mean 5% 

Days to 50%Flowering 13.96 14.04 98.80 18.55 28.58 

Days to Maturity 2.94 3.06 92.79 8.29 5.84 

Plant Height 15.77 16.55 90.85 34.47 30.97 

Flag Leaf Length 5.74 10.87 17.90 2.28 6.25 

Number of Fingers per Ear 11.96 14.59 67.19 1.11 20.19 

Number of Productive Tillers 7.11 16.62 18.41 0.17 6.26 

Flag Leaf Width 10.87 12.14 77.78 0.16 20.03 

Finger Length 17.94 18.60 93.01 2.71 35.64 

Finger Width 3.26 12.89 7.69 0.01 1.70 

Ear Head Length 14.43 15.75 83.98 2.66 27.24 

Ear Head Width 6.04 8.32 52.27 0.32 9.02 

Number of Ears per Plant 30.37 34.67 76.75 2.70 54.82 

Peduncle Length 5.97 12.36 23.32 0.66 5.94 

Biological Yield per Plant 9.51 26.84 12.57 2.16 6.95 

Harvest Index 33.90 38.31 78.29 20.25 61.78 

Test Weight 10.14 11.28 80.56 0.45 18.80 

Seed Yield per Plant 25.69 31.69 65.71 3.58 42.90 



 

Heritability and genetic advance 

Very high values of heritability (broad sense) (≥80%) were observed for Days to 

50%Flowering (98.00%), Finger Length (93.00%), Days to Maturity (92.00%), Plant Height 

(90.00%), Ear Head Length (84.00%), Flag Leaf Width (80.00%), and Test Weight (80.00%). 

Higher values (≥60%) were recorded for Harvest Index (78.00%), Number of Ears per Plant 

(76.00%), Number of Fingers per Ear (67.00%), and Seed Yield per Plant (65.00%). 

Therefore, these characters are predominantly governed by additive gene action and could be 

improved through individual plant selection owing to their high heritability values.Genetic 

advance as % of mean varied from 6.25% for Seed Yield per Plant to 61.78% for Days to 

50%Flowering. Higher values of genetic advance (>20%) were recorded for Days to 

50%Flowering (61.78%), Days to Maturity (54.82%), Plant Height (42.90%), Flag Leaf 

Length (35.64%), Number of Fingers per Ear (30.97%), Number of Productive Tillers 

(28.58%), Flag Leaf Width (27.24%), Finger Length (20.19%), Finger Width (20.03%). A 

moderate value of genetic advance (10-20%) was recorded for Ear Head Length (18.80%). 

Lower values ofthis parameter were recorded for Ear Head Width (9.02%), Number of Ears 

per Plant(6.95%), Peduncle Length (6.26%), Biological Yield per Plant (5.94%), Harvest 

Index (5.84%), Test Weight (1.70%), Seed Yield per Plant (6.25%). 

Path analysis  

Genotypic path coefficient analysis 

A review of the result on route coefficient for yield and yield components genotypic reveals 

that they are generally of similar direction and magnitude. Furthermore, the genotypic route 

coefficient was found to be larger in size that the phenotypic path coefficient , showing the 

masking influence of environment.Genotypic Path coefficient analysis revealed that 

maximum positive direct effect was due to its Flag Leaf Length (0.9922*), Number of 

Fingers per Ear (0.472**), Finger Width (0.6593*), Ear Head Width (0.2747**), Number of 

Ears per Plant (0.4862**), Biological Yield per Plant (0.4688**), Harvest Index (0.601*). 

Days to Maturity (-0.5805*) exhibited significant and negative correlation with seed yield per 

plant. Ear Head Length (0.0598), Peduncle Length (0.0999), Test Weight (0.2075) exhibited 

positive and non-significantly correlated with seed yield per plant. Days to 50% Flowering (-



0.188), Plant Height (-0.2877), Flag Leaf Width (-0.0651), Finger Length (-0.155) exhibited 

non-significant and negative correlation with seed yield per plant. 

 

Phenotypic path coefficient Analysis 

The phenotypic correlation is used to calculate phenotypic path coefficients. It categories 

phenotypic coefficients as direct or indirect impacts on measurements(Dewey and lu,1959) 

Phenotypic Path coefficient revealed that maximum positive direct effect on seed yield was 

depicted number of fingers per ear (0.3414**), flag leaf with (0.4484*), Number of ears per 

plant (0.5786**), biological yield per plant (0.468**), Harvest Index (0.5204**). Number of 

productive tillers (0.2069), ear head width (0.247), peduncle length (0.0145), Test weight 

(0.132) exhibited non-significant but positive correlation with seed yield per plant. Days to 

50% flowering (-0.1661), days to maturity (-0.4203), plant height (-0.1783) flag leaf length (-

0.1348) and finger length (-0.1394), finger width (-0.1474), ear head length (-0.0133) were 

non-significantly and negatively correlated with seed yield per plant. 

 

 

  



Table 4.Direct and Indirect effects of 17 quantitative characters on seed yield at Phenotypic level 

 

 

DFF: Days to 50%Flowering, DM: Days to Maturity, PH: Plant Height, FLL: Flag Leaf Length, FLW: Flag Leaf Width, NFE: Number of 

Fingers per Ear, NPT: Number of Productive Tillers, FL: Finger Length, FW: Finger Width, EHL: Ear Head Length, EHW: Ear Head Width, 

NEP: Number of Ears per Plant, PL: Peduncle Length, BYP: Biological Yield per Plant, HI: Harvest Index, TW: Test Weight, SYP: Seed Yield 

per Plant 

** 5% Level of Significance 
*    1% Level of Significance 



 

- Table 5. Direct and Indirect effects of 17 quantitative characters on seed yield at Genotypic level 

 

 

 
** 5% Level of Significance 
*    1% Level of Significance 



 

 

 

 

 

 
 

 

 Fig 1.Bar diagram depicting GCV, PCV, heritability and genetic advance for 17 quantitative characters of Finger 

millet. 

 



 

Table 6.Phenotypic correlation coefficient between yield and its components traits in Finger millet 

 

 

DFF: Days to 50%Flowering, DM: Days to Maturity, PH: Plant Height, FLL: Flag Leaf Length, FLW: Flag Leaf Width, NFE: Number of 

Fingers per Ear, NPT: Number of Productive Tillers, FL: Finger Length, FW: Finger Width, EHL: Ear Head Length, EHW: Ear Head Width, 

NEP: Number of Ears per Plant, PL: Peduncle Length, BYP: Biological Yield per Plant, HI: Harvest Index, TW: Test Weight, SYP: Seed Yield 

per Plant

** 5% Level of Significance 
*    1% Level of Significance 



Table 7. Genotypic correlation coefficient between yield and its components traits in Finger millet 

 

 

 

DFF: Days to 50%Flowering, DM: Days to Maturity, PH: Plant Height, FLL: Flag Leaf Length, FLW: Flag Leaf Width, NFE: Number of 

Fingers per Ear, NPT: Number of Productive Tillers, FL: Finger Length, FW: Finger Width, EHL: Ear Head Length, EHW: Ear Head Width, 

NEP: Number of Ears per Plant, PL: Peduncle Length, BYP: Biological Yield per Plant, HI: Harvest Index, TW: Test Weight, SYP: Seed Yield 

per Plant

** 5% Level of Significance 
*    1% Level of Significance 



 

 

CONCLUSION 

 

Based on the work in 18 Genotypes of Finger millet on 17 quantitative characters, it is 

concluded that all genotypes tested have shown significant differences. The genotype IE 

175has shown the highest mean performance for seed yield per plant. Whereas, genotypic 

and phenotypic coefficient of variation were found high for number of ears per plant and 

harvest index. High heritability coupled with high genetic advance as percent of mean were 

observed for days to 50% flowering, plant height, finger length, ear head length, test weight. 

Moreover, the seed yield per plant exhibited significant and positive correlations with number 

of fingers per ear, number of ears per plant, biological yield per plant, harvest index at both 

genotypic and phenotypic levels. The Path Coefficient Analysis showed that number of 

fingers per ear, number of ears per plant, biological yield per plant, harvest index positive and 

direct effect on seed yield per plant at both genotypic and phenotypic levels. Hence the 

selection of genotypes based on the above-mentioned characters will be useful for crop 

improvement in Finger millet. 
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