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Abstract

Eleusine coracana (L.) Gaertn, also known as ragi, is one of the most important millet crops, cultivated across many parts of India. It is well
known for its climate resilience and drought tolerance capacity. In the recent years, finger millet is gaining popularity due to its nutritional
status and as a measure of crop diversification for small and marginalized farmers. This study was undertaken with the objective to identify
various traits that could potentially help in yield enhancement directly or indirectly. During the Kharif, 2022 the experiment was undertaken in
a randomized block design (RBD) with three replications. Eight significantly important traits like days to 50 % flowering, days to maturity,
plant height, ear length, number of fingers per ear, number of ears per plant, test weight and yield per plant were recorded. Higher mean
performance across the majority of traits under study was exhibited by genotypes like Mut-4, G30-GN-2-2, VR-849 and VR-822. Correlation
analysis showed a strong and positive association between the number of ears per plant and grain yield, indicating that selecting plants with
more ears could potentially increase yield. Path coefficient study showed that the number of ears per plant had the highest direct positive
effect on grain yield, followed by the number of days till 50 % flowering. The Mahalanobis D? analysis, grouped the genotypes into five groups;
the maximum genetic divergence was found in clusters IV and V (D? = 219.92). This suggests a potential opportunity to select parents with
diverse genetic backgrounds for future hybridisation attempts. This study provides valuable findings to improve yield potential of finger millet
and enhance crop improvement programmes selection of suitable parents.

Keywords: character association; characterization; Mahanalobis D?statistics; path analysis

Introduction important sulfur-containing amino acids are among its most
abundant nutrients, all of which are critical for human health (3).
Finger millet maintains stable landraces over generations due to
its high degree of self-pollination (less than 1 % outcrossing),
which makes these landraces vital genetic resources for future
crop improvement (3). The crop is essential to local food systems
in Odisha, particularly in tribal and rainfed areas where it not only
supplies a staple diet but is also ingrained in traditional customs
and aids in the preservation of biodiversity (4). However, given
contemporary issues like climate change, nutritional insecurity
and the demand for sustainable farming methods, the genetic
potential of these native finger millet germplasms is still mainly
unrealized (5).

A majority of millet crops are widely found to be cultivated in arid
and semi-arid regions of Asia and Africa. Eleusine coracana (L.)
Gaertn, often referred to locally as Ragi in India and Mandia in
Odisha, belongs to the Poaceae family and is thought to have
evolved from its wild parent Eleusine africana. Its domestication
was mostly concentrated in the highlands of Ethiopia and Uganda
(1). Finger millet, an allotetraploid plant (2n = 4x = 36, AABB), has
exceptional resilience under harsh climatic circumstances like
drought, deficient soils and unpredictable precipitation (1, 2).
Because of its endurance, it is an essential crop for populations
that practise subsistence farming throughout its production

zones (2).
For conservation targeted breeding and crop improvement

efforts, it is essential to investigate the genetic variety and variability
found in germplasm collections. Based on observable agronomic
variables, phenotypic characterization offers a useful method for
evaluating variability because these traits are influenced by the
genetic composition of the plant and can be used to successfully
direct genotype selection (6). The objectives of this study are to
quantify the degree and type of variability in important agronomic

Finger millet is the fourth most important millet in the
world; however, it is the third most grown millet in India, behind
sorghum (jowar) and pearl millet (bajra). Among the top-
producing Indian states are Karnataka, Tamil Nadu and Odisha.
Finger millet continues to be underutilised in conventional
agriculture, but its remarkable nutritional potential is drawing
increased interest. Calcium (344 mg/100 g), phosphorus (238
mg/100 g), iron (3.9 mg/100 g), zinc (2.3-2.7 mg/100 g) and
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traits, analyse the relationships between yield and the characters
that contribute to it using correlation and path coefficient
analyses and use multivariate statistical tools like Mahalanobis D?
statistics to investigate genetic divergence among the genotypes
(6, 7). This would help to bring improvement in the further finger
millet crop improvement programmes.

Materials and Methods
Plant accessions

During Kharif season of 2022, the present investigation was
conducted at the EB-Il section of the Department of Plant Breeding
and Genetics, Odisha University of Agriculture & Technology,
Bhubaneswar (20°52' N, 82°52' E). The experiment was carried out
using 30 germplasms of finger millet germplasm sown in RBD with
three replications. The germplasms were selected based on their
local adaptation and agronomic performances. The germplasm
under investigation has been presented in Table 1. The crop was
grown in a well-drained, loamy soil with a spacing of 20 cm x 10
cm. The required agronomical packages of practices were
followed during the experimental process to raise a good crop. The
package of practices for optimal growth includes 2-3 ploughings,
sowing during the Kharif season (June), application of 40:20:20 kg/
ha N:P:K fertilizers, timely weeding at 20 and 40 days after sowing
and protective irrigation during dry spells. Observations were
recorded for eight quantitative traits like days to 50 % flowering,
days to maturity, plant height (cm), ear length (cm), number of
fingers per ear, number of ears per plant, 1000-seed weight (g) and
grain yield per plant (g). These observations were subjected to
statistical analysis.

Statistical analysis

The statistical significance of differences among treatments were
evaluated, the collected data were subjected to two-way analysis
of variance (ANOVA) (8). The mean effects of the treatments were
compared using the Least Significant Difference (LSD) test at a 5
% probability level (using WINDOSTAT software version 9.30.).

Multivariate analysis

One of the significant steps in plant breeding and crop improvement
is selection. And for selection to be effective, identification of traits
that has significant and positive effective on yield is important. In this
context, correlation analysis plays a crucial role in finger millet
research by revealing the interrelationships among various traits
associated with yield. Understanding these associations helps in the

Table 1. List of genotypes of finger millet used in investigation

2

identification of germplasms that exhibit desirable traits for
enhanced yield potential in finger millet. Such understandings are
invaluable for researchers, allowing them to target specific traits that
significantly contribute to yield and quality (8).

By differentiating the observed connections into direct and
indirect effects, path coefficient analysis enhances correlation
studies and provides an increased understanding of the causal
links between traits (8). By identifying the traits that have the
greatest direct impact on yield-related measures, this analytical
method aids in breeding program selection. WINDOSTAT software
version 9.30 was used in this work to conduct multivariate analysis,
such as correlation and path coefficient calculations.

Genetic diversity analysis

Mahalanobis D? statistics, a reliable multivariate method for
analysing genetic diversity and correlations among genotypes,
were used to evaluate genetic divergence among the finger millet
genotypes. The genotypes were grouped into discrete clusters
using Tocher's clustering method, which made it easier to identify
genetically varied groups (9). The amount of genetic variation
within and between groups was measured using both intra-
cluster and inter-cluster distances. WINDOSTAT version 9.30 was
also used for this investigation.

Results
Analysis of variance

For every attribute assessed in this study, the genotypes showed
highly significant genetic differences. The findings verified that
each trait's observed variability was statistically significant (Table
2).

Mean performances

Theyield potentiality of the finger millet genotypes was evaluated
by analysing their mean performances for characteristics
enhancement. Mean performance evaluation helps to estimate
the trait performance across genotypes and enabling the
identification of superior lines. The mean performances of the
traits under study have been presented in Fig. 1 & 2. The
genotypes that showed the highest number of ears per plant,
ranging from three to four ears per plant were G30-GN-2-2, Mut-4
and G26-GN-1-2. With numbers ranging from 7 to 9, genotypes
G20-GG-2-4, VL 322 and VL 768 reported the highest number of
fingers per ear. G30-GN-2-2 (22.31 g), Mut-4 (21.48 g) and

S. No. Genotypes S. No. Genotypes
1 Mut-3 16 G39-GG-2-3
2 Mut-4 17 GPU-157
3 V3-VG-3 18 PR-202
4 V21-VE-3-7 19 P5-400
5 MR-33 20 RES-110
6 BM-107-2 21 RAU-8
7 BM-110-2 22 SRS-2
8 MG-1-3 23 VL-149
9 G5-GG-2-1 24 VL-322
10 G18-GG-2-2 25 VR-708
11 G20-GG-2-4 26 VR-768
12 G22-GE-3-2 27 VR-822
13 G24-GE-3-4 28 VR-849
14 G26-GN-1-2 29 Suvra
15 G30-GN-2-2 30 Nilanchala
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Table 2. ANOVA for various quantitative traits for finger millet

S. No. Sources Replication Treatment Error
Degree of freedom 2 29 58
1 Days to 50 % flowering 32.643 163.740** 36.665
2 Days to maturity 82.242 153.439** 59.529
3 Plant height (cm) 31.307 233.282** 75.999
4 Finger length (cm) 0.006 4.195** 0.365
5 Number of fingers per ear 0.060 2.622** 0.190
6 Number of ears per plant 0.108 1.571* 0.036
7 1000 seed weight (g) 0.015 0.112** 0.040
8 Grain yield per plant (g) 0.429 68.866** 0.837

** Significant at 1 % level
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Fig. 1. Morphological characterization of traits in finger millet genotypes (days to 50 % flowering, days to maturity, plant height).
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Fig. 2. Morphological characterization of traits in finger millet genotypes (finger length, grain yield per plant, number of fingers per ear, num-
ber of ears per plant, 1000-seed weight)

Nilanchala (17.27 g) had the highest grain yields per plant.  Genetic variability and heritability analysis
Genotypes G39-GG-2-3 and RAU-8 showed the shortest periods of
time to 50 % flowering and days to maturity, with both flowering
atabout 65 days and maturing atal.:)out 96 days. Mut-4,G30-GN-2- () indicating a small environmental influence (Table 3).
2, VR-849 and VR-822 were the lines that performed the best  gioificantly, both PCV and GCV were high for the number of ears
overall, with higher mean performance across the majority of per plant (PCV: 28.96 %, GCV: 27.99 %) and grain yield per plant
traits under study. (PCV: 39.61 %, GCV: 38.90 %), suggesting excellent genetic control

For all characteristics, the phenotypic coefficient of variation (PCV)
was marginally greater than the genotypic coefficient of variation
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Table 3. Estimates of mean, range and genetic parameters for the quantitative traits for finger millet

S. No. Traits Mean Range CV (%) GCV (%) PCV (%) h?%s (%) GA GAM
1 Days to 50 % flowering 77.74 65.33-88.33 7.79 8.37 11.43 53.60 9.82 12.63
2 Days to maturity 108.2 95.67-119.67 7.13 5.17 8.81 34.46 6.77 6.25
3 Plant height (cm) 106.67 84.51-117.33 8.17 6.79 10.62 40.82 9.53 8.93
4 Ear length (cm) 7.53 5.23-10.2 8.02 15.00 17.01 77.78 2.05 27.25
5  Number of fingers per ear 6.22 4.47-9.2 7.01 14.48 16.09 81.04 1.67 26.86
6 Number of ears per plant 2.56 1-4 7.42 27.99 28.96 93.43 1.42 55.73
7 1000-seed weight (g) 2.82 2.29-3.13 7.14 5.48 9.00 37.05 0.19 6.87
8 Grain yield per plant (g) 12.24 4.22-22.31 7.47 38.90 39.61 96.44 9.63 78.70

(CV: Coefficients of variation; h%,: Heritability broad sense; GA: Genetic advance at 5 %; GAM: Genetic advance over mean at 5 %)

and significant room for selection-based improvement. As a
fraction of the mean, grain output per plant showed the highest
heritability and genetic advancement, followed by finger length
and the number of ears per plant. High genetic advancement and
high heritability point to additive gene activity and successful
selection for these qualities. In addition to showing significant
GCV and PCV, traits like finger length and number of fingers per
ear also showed strong heritability and genetic advancement,
suggesting that they are suitable for genetic improvement.
According to these results, there is a great deal of room for
improvement in grain production and the main characteristics
that contribute to it through focused breeding techniques.

Association between yield and related traits

The association between different characteristics under study and
grain yield was evaluated using correlation analysis. According to
the studies, phenotypic correlations may be impacted by
environmental variation, while genotypic correlation coefficients
were shown to be greater than phenotypic ones (Table 4). This
suggests that trait connections were predominantly controlled by
genetic variables. At both the phenotypic (0.865) and genotypic
(0.916) levels, the highest significant positive association was found
between the number of ears per plant and grain yield per plant,
indicating that increasing the number of ears per plant could
effectively increase grain yield. Days to 50 % blooming, days to
maturity and finger length were among the other characteristics
that shown strong positive correlations with grain output,
underscoring their potential as indirect selection criteria in yield
enhancement initiatives.

Days to 50 % blooming did not significantly correlate with
1000-seed weight, but it did show strong positive associations
with days to maturity (0.567, 0.922), ear length (0.512, 0.812),
fingers per ear (0.252, 0.348), number of ears per plant (0.218,
0.320) and plant height (0.212, 0.556). Furthermore, there was a
positive correlation between the number of fingers per ear and
days to maturity, plant height and ear length, suggesting
dependency among important growth and yield factors. These
results imply that in finger millet breeding projects, selection for
yield-contributing traits including flowering time, finger length
and number of ears per plant can be used to increase grain yield.

Path coefficient analysis

Grain yield per plant was used as the dependent variable in path
coefficient analysis, which divided the correlation coefficients into
direct and indirect effects and revealed the underlying
relationships between yield and the traits that contribute to it at
the genotypic and phenotypic levels (Fig. 3 & 4). The number of
ears per plant had the largest direct influence on grain yield
(0.7917 genotypic, 0.8047 phenotypic), followed by ear length,
days to 50 % blooming, days to maturity and number of fingers
per ear. Of the eight traits analysed, five had positive direct effects
on grain output. Plant height and 1000-seed weight, on the other
hand, showed detrimental direct effects on grain yield.
Furthermore, traits such as days to maturity, ear length, number
of fingers per ear, number of ears per plant and days to 50 %
flowering exerted favourable indirect effects on grain vyield,
whereas plant height and 1000-seed weight contributed negative
indirect effects. Through a number of characteristics such as days

Table 4. Phenotypic and genotypic correlation coefficients among eight quantitative traits of finger millet genotypes

charscars PRAISI PSS pancheighe Gartength (MUTOSTOL ersper 1000 seed Graln ek per
Days to 50 % flowering? 1 0.567** 0.212* 0.512** 0.252* 0.218* 0.139 0.433**
Days to 50 % flowering® 1 0.922** 0.556™* 0.812** 0.348** 0.320** 0.139 0.622**
Days to maturity® 1 0.243* 0.473** 0.287** 0.132 0.125 0.314**
Days to maturitys 1 0.701** 0.927** 0.546™* 0.204 0.243* 0.539**
Plant height® 1 0.272** 0.326™* 0.022 0.186 0.077
Plant heights 1 0.382** 0.550** 0.012 0.096 0.081
Ear length® 1 0.321** 0.192 0.031 0.420**
Ear lengths 1 0.436™* 0.217* 0.018 0.489**
Number of fingers per ear? 1 0.076 0.144 0.197
Number of fingers per eart 1 0.096 0.153 0.234*
Number of ears per plant? 1 0.020 0.865**
Number of ears per plant 1 0.013 0.916**
1000-seed weight? 1 0.021
1000-seed weights 1 0.046
Grain yield per plant® 1
Grain yield per plant¢ 1

* Significant at 5 % level; ** Significant at 1 % level; P: Phenotypic correlation, & Genotypic correlation
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Fig. 4. Phenotypic path diagram in finger millet germplasms for eight quantitative morphological traits.

to flowering, ear length and number of ears per plant, days to
maturity also had a favourable indirect impact on grain output.
The most important trait for increasing grain yield, according to
these findings is the number of ears per plant. Other traits like
flowering time and ear length also play a significant role through
direct and indirect pathways, helping to guide targeted selection
in breeding programs.

Genetic diversity analysis

The Mahalanobis D? statistics, divided the thirty finger millet
genotypes into five distinct clusters (Table 5, Fig. 5). The greatest
number of genotypes (i.e, 18 genotypes) was found in cluster I,
which was followed by cluster Il (8 genotypes), cluster IV (2
genotypes) and clusters Il and V, each of which had one genotype.
Cluster Il had the highest level of genetic variability (16.28) and

cluster IV the lowest (5.23), with intra-cluster distances ranging
from 0 to 16.28. There was no intra-cluster variability in Clusters Il
or V. Clusters IV and V had the highest inter-cluster divergence
(219.92), indicating significant genetic dissimilarity, while clusters
I1and Il had the lowest difference (21.34) (Fig. 6).

Significant trait variation has been identified between
clusters based on cluster means (Table 6). For breeding high-
yielding genotypes, Cluster VI showed promise since it had the
greatest values for days to 50 % blooming, ears per plant and
grain yield. The early maturity qualities displayed by Cluster I
genotypes made them appropriate for short-duration cultivars.
The largest finger length was found in cluster II, while the highest
number of fingers per ear, plant height and 1000-seed weight were
found in cluster V, which also exhibited poor yield-related traits.

Plant Science Today, ISSN 2348-1900 (online)
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Table 5. Clustering patters of the finger millet genotypes

Number of

Cluster genotypes Name of genotypes
| 18 P5-400, RES-110, VR-768, PR-202, Mut-3, BM-107-2, G24-GE-3-4, G18-GG-2-2, G22-GE-3-2, VR-849, VL-322, Suvra,
VR-822, G26-GN-1-2, V3-VG-3, RAU-8, Nilanchala, GPU-157
1 1 G5-GG-2-1
1 8 BM-110-2, SRS-2, V21-VE-3-7, G39-GG-2-3, MR-33, MG-1-3, VL-149, VR-708
\% 2 Mut-4, G30-GN-2-2
\ 1 G20-GG-2-4
1 Cuater 1 VAR 19 Clustering by tocher method
20 VAR 20 ' : ' | |
26 VAR 26 I | | I
18 VAR 18 N
1 VAR 1 I ! l I
s VARG I I | I
13 VAR 13 ' N N .
10 VAR 10 | ! | |
12 VAR 12 | | | |
28 VAR 28 .
24 VAR 24 | | | |
29 VAR 29 (Check var) | | | |
27 VAR 27 .
14 VAR 14 | | | |
N VARS ! | I I
21 VAR 21 '
30 VAR 30 (Check var) | | | |
17 VAR 17 | ; | |
2 Cluster 9 VAR 9 .
3 Cluster 7 VAR 7 | | | |
22 VAR 22 '
4 VAR 4 ! l ! !
16 VAR 16 | | | |
5 VAR 5 '
8 VAR 8 ' I ! !
23 VAR 23 | | | |
25 VAR 26 N
4 Cluster 2 VAR 2 | ! ! |
15 VAR15 | | | |
5 Cluster " VAR 11 N N
| | | | | |
10 20 30 40 50 60

Fig. 5. Dendrogram of thirty genotypes of E. coracana (L.) using Tocher’s method.
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Table 6. Mean performance of the five clusters

Plant

Finger

Number of Number of

Days to 50 % Days to . y 1000-seed Grain yield
Clusters flowering maturity h&'ﬁst l??ﬁ‘t)h flng:;sr per e:ti:gter weight (g) per plant (g)
| 80.5 110.91 110.1 8.02 6.42 2.83 2.85 14.17
Il 78.33 110.33 104.91 8.53 6.13 1.67 2.79 9.81
]| 69 99.67 100.33 6.23 5.38 1.96 2.72 6.69
v 84.67 111.17 98.44 7.63 6.34 3.67 2.86 219
\' 83.67 119.67 113.88 7.97 9.2 1 2.92 5.16

= Days to 50 % flowering = Days to maturity

Percentage contribution of traits to genetic divergence

= Number of fingers per ear = Number of ears per plant = 1000-seed weight (g)

1.38 0.46

Plant height (cm) Finger length (cm)

= Grain yield per plant (g)

Fig. 7. Percent contribution of eight morpho-agronomic traits to genetic divergence.

Plant height showed a negligible contribution (0.46 %) to genetic
divergence, while grain yield per plant (61.22 %) was the most
important factor, followed by the number of ears per plant (14.7 %)
and finger length (8.97 %) (Fig. 7). To increase productivity, breeding
efforts should prioritise both yield components and finger
related traits due to the polygenic nature of yield and its sensitivity
to environmental factors.

Discussion

The present research highlights the possibility for focused crop
development by offering important insights into the genetic
variability, phenotypic correlations and diversity across finger
millet genotypes gathered from Odisha. For every attribute under
study, there was notable variation across the genotypes, which
reflected their various regional adaptations and origins (10). Key
characteristics include flowering time, maturity, plant height, ear
length, fingers per ear, ears per plant, 1000-seed weight and grain
production varied significantly across finger millet genotypes,
according to mean performance analysis (11). The genotypes with
the most ears per plant were G30-GN-2-2, Mut-4 and G26-GN-1-2,
whereas the genotypes with the most fingers per ear were G20-
GG-2-4,VL 322 and VL 768. Mut-4, Nilanchala and G30-GN-2-2 had
the highest grain yields (11). G39-GG-2-3 and RAU-8 showed early
flowering and maturity, while Mut-4, G30-GN-2-2, VR-849 and VR-
822 were the best-performing lines in general (12).

Strong genetic control with little environmental influence
was indicated by the high GCV and PCV for grain production per
plantand number of ears per plant (12, 13). For grain yield per plant,
number of ears per plant, number of fingers per ear and finger
length, broad-sense heritability and high genetic advancement as a
percentage of the mean were observed. This suggests that these

traits are largely controlled by additive gene effects and are subject
to selection (14, 15). The effectiveness of selection is presumably
limited by non-additive gene activity in traits with high heritability
but moderate genetic advancement (16).

Stronger genetic than environmental influences were
highlighted by the fact that genotypic correlations outnumbered
phenotypic correlations (17, 18). The number of ears per plant,
days to 50 % flowering, days to maturity and finger length - all
exhibited a strong positive genotypic correlation with grain yield,
highlighting their potential as indirect selection criteria for yield
enhancement (19). The number of ears per plant had the
strongest positive and significant genotypic correlation with yield,
suggesting that it could be a crucial characteristic in selection
programs aimed at increasing output (20, 21). The number of ears
per plant had the largest positive direct effect on grain yield,
according to path coefficient analysis. Days to 50 % blooming,
finger length, number of fingers per ear and days to maturity were
nextin line and these traits also had significant indirect effects (13,
22). In order to maximise breeding results, it is necessary to take
indirect factors into account and use constrained selection
models, as evidenced by the negative direct effects observed for
plant height and 1000-seed weight (23).

The thirty genotypes were divided into five clusters by
genetic divergence analysis using Mahalanobis D? with cluster |
having the most genotypes (20), probably due to similar selection
pressures (24, 25). While clusters IV and V displayed the greatest
distance between clusters, cluster IIl displayed the highest intra-
cluster variability, indicating that these would be the best parents
for hybridisation in order to maximise heterosis and produce
transgressive segregants (26, 27). Cluster means showed that
while cluster Ill had genotypes that matured early, cluster VI was
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superior in terms of ears per plant and grain production, making it
appropriate for creating high-yielding cultivars (24, 28). Genetic
divergence was mostly caused by grain output per plant, which
was followed by finger length and the number of ears per plant
(29). In order to obtain consistent yield improvements throughout
agroclimatic zones, breeding programs should concentrate not
only on grain yield but also on the number of ears per plant and
finger length, given the polygenic nature of production and its
sensitivity to environmental factors (27, 30).

Strong genetic control is shown by the significant genotypic
and phenotypic variation seen for important yield-related
parameters including grain yield per plant and number of ears per
plant, which makes them appropriate candidates for direct
selection (28). These variables' significance as selection indices in
breeding programs is suggested by their substantial positive
correlations and direct impacts on yield, which have been verified
by correlation and path coefficient analyses (19, 20). Furthermore,
these qualities' high heritability and significant genetic
advancement reinforce their usefulness in attaining effective
genetic gain (17). Significant inter- and intra-cluster variability was
found in the genetic divergence study using Mahalanobis D?
statistics, particularly between clusters IV and V, which can be
excellent parental sources for hybridisation to take advantage of
heterosis and produce superior transgressive segregants (24, 27).

This study not only demonstrates the potential of using a
variety of indigenous germplasms in future crop development
efforts, but it also reinforces the basis for trait-based selection in
finger millet breeding (31). However, supplementary molecular-
level investigation would offer deeper insights into the underlying
genetic architecture for an effective exploration of phenotypic
variance characteristics (32, 33). To confirm the phenotypic
findings and pinpoint particular alleles or QTLs linked to desired
qualities, future research should use genomic methods such
molecular markers or genome-wide association studies (GWAS)
(34, 35). Furthermore, evaluating genotype X environment
interactions and performance stability might be aided by multi-
location studies conducted in various agroclimatic zones (36, 37).
Closing this gap would improve precision breeding and aid in the
creation of high-yielding, climate-resilient finger millet cultivars
that are suited to local requirements.

Conclusion

From the above study, a significant amount of genetic variability
was found in 30 finger millet genotypes, indicating the potential of
these germplasms for crop development. Significant variation was
observed among all the traits under study. The highest mean
performance for number of fingers per ears were exhibited by
germplasm G20-GG-2-4 while germplasm Mut4 showed the
highest mean performances for number of ears per plant and grain
yield. The variation between GCV and PCV was minor suggesting
environmental variation has a relatively smaller impact on these
traits, which are mostly controlled by genetic factors. This fact was
further reinforced by the fact that the genotypic correlation
coefficients were consistently greater than their phenotypic
correlation coefficients. While the correlation analysis suggested a
very strong and positive significant association between number of
ears per plant and grain yield thus, suggesting section based on
number of ears per plant could potentially increase grain yield. The

number of ears per plant had the most direct impact on grain yield,
which further clarified the causal links between the traits. Through
indirect channels, other characteristics like finger length, number of
fingers per ear, days to 50 % flowering and days to maturity all
made positive contributions, suggesting their secondary but helpful
functions in increasing yield. The Mahalanobis D* analysis, grouped
the genotypes into five groups; the maximum genetic divergence
was found in clusters IV and V (D? = 219.92). The formation of
transgressive segregants with better agronomic traits and heterotic
combinations may arise from the hybridisation between distant
clusters made possible by this variety. The development of high-
yielding and nutrient-rich cultivars through improved finger millet
breeding can significantly enhance food and nutritional security. In
marginal and drought-prone locations, it supports sustainable
agriculture by fostering resilience to climate stress. Asa result, these
are a vital tool for developing focused breeding plans meant to
increase finger millet productivity and adaptability.
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