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Abstract

The present study was carried out to assess the nature and magnitude of genetic variability for yield and
quality related traits in 52 genotypes of foxtail millet, at Agricultural Botany field, Dr. PDKV, Akola
during Akola kharif-2018-19 and kharif-2019-20. The analysis of variance revealed presence of
significant differences for all the traits under study, indicating that the genotypes under study were
genetically diverse for most of the traits. Coefficient of variation studies indicated that the estimates of
GCV were lesser than the corresponding PCV values for all the traits indicating the influence of
environment on expression of the characters under study. High variability existed for panicle length,
peduncle length and leaf length followed by grain yield and fodder yield. High heritability with high
Genetic Advance as percent mean was recorded for total number of tillers per plant, number of
productive tillers per plant, panicle girth, fodder yield, Fe content, Zn content and grain yield per plant
suggesting primarily additive nature of gene action which responds well to selection.
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Introduction

Foxtail millet is largely self-pollinated, with cross pollination averaging about 4 per cent (Li et
al., 1935) ', Foxtail millet ranks second in the world’s total production of millets and is an
important staple food for millions of people in Southern Europe and Asia (Marathee, 1993) 14,
Foxtail millet is not thoroughly studied so far and germplasm is underutilized which resulted
low productivity levels. The breeding effort for developing high yielding varieties followed
through utilization of diverse germplasm, creation and exploitation of the genetic variation for
different traits of economic importance is critical in crop improvement.

Genetic variability is the basis for any breeding programme as it is important for any
population to adopt to the inevitable changes in the environment and helps to promote the
survival of the species. As creation of variability being the essence of any plant breeding
programme, any approach adopted strategically to create variation plays an important role in
reaching the targets. For this, knowledge on the magnitude of variability present in a crop
species for different traits is important, as it provides the basis for effective selection. It is also
a pre requisite before initiating any breeding programme aimed at improving yield and quality
characters under consideration.

Heritability measures the relative amount of the heritable portion of variability. But as
heritability is also influenced by environment, the information on heritability alone fails to
indicate response to selection and may not help in pin pointing characters enforcing selection.
The heritability estimates along with genetic advance will be more reliable in formulating
suitable and effective breeding methods. Heritability gives the information on the magnitude
of inheritance of quantitative traits, while genetic advance will be helpful in formulating
suitable selection procedures (Johnson et al., 1955) [7],

Materials and Methods

In the present investigation, 52 genotypes were evaluated at Agricultural Botany field, Dr.
PDKYV, Akola during Akola kharif-2018-19 and kharif-2019-20. Genotypes were sown in a
randomized block design (RBD) in three replications with a spacing of 30 x 10 cm per each
entry.

The data was collected on five randomly selected plants per genotype for 12 metric traits viz.,
days to 50% flowering, days to maturity, plant height, total number of tillers per plant, number
of productive tillers per plant, panicle length, panicle girth, 1000 grain weight, fodder yield,
iron content, zinc content, and grain yield per plant. However, days to 50 per cent flowering
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and days to maturity was recorded on plot basis. Analysis of
variance and summary statistics were calculated as per Panse
and Sukathme (1967) 81, PCV, GCV values were classified
as described by Sivasubramanian and Menon (1973) [,
Heritability in the broad sense was categorised as per the
classification given by Johnson et al., (1955) ],

Results and Discussion

Possibility of achieving improvement in any crop plants
depends largely on the magnitude of genetic variability.
Phenotypic variability expressed by a genotype or a group of
genotypes in any species can be partitioned into genotypic
and environmental components. The genotypic component
being the heritable part of the total variability, its magnitude
for yield and its component characters influence the selection
strategies to be adopted by the breeders.

Coefficients of variation studies indicated that the estimates of
PCV were slightly higher than the corresponding GCV
estimates for all the characters, indicating that the characters
were less influenced by the environment. Therefore, selection
for the improvement of these traits.

For the trait days to 50% flowering the PCV (7.18) and GCV
(6.18) estimates were low indicating moderate variation
among genotypes studied and such estimates of PCV and
GCV were earlier reported by Nirmalakumari et al., (2008)
(14 |_akshmanan and Guggeri (2001) 1. The estimates of
PCV (5.08) and GCV (4.03) were low for days to maturity.
These results are in agreement with Nirmalakumari et al.,
(2008) [ Nirmalakumari and Vetrivethan (2010) [31,
Jyothsna et al., (2016) [ and Ashok et al., (2016) 1. The
estimates of PCV (6.91) and GCV (5.6) were low for plant
height indicating less variation among the genotypes studied.
Similar results were reported by Brunda et al., (2014) I and
Jyothsna et al., (2016) 8. For the trait number of productive
tillers per plant, the estimates of PCV (23.43) and GCV
(18.04) were high and moderate. The difference between PCV
and GCV value is more which indicates that there is high
influence of environment in the observed variation. Similar
results of high PCV and GCV were reported by
Nirmalakumari et al., (2008) [, Nirmalakumari and
Vetrivethan (2010) %1, Prasanna et al., (2013) [*%1, Yogeesh et
al., (2015) [?2, Jyothsna et al., (2016) [, Ashok et al., (2016)
1 and Kavya et al., (2017) 1. The estimates of PCV (12.55)
and GCV (9.54) were moderate and low for the character
panicle length and the difference between PCV and GCV
value is more indicating that there is high influence of
environmental component in the observed variation. Similar
results for moderate PCV and low GCV were earlier reported
by Cill and Randhawa (1975) . For the character test weight
the estimate of PCV (8.53) and GCV (7.38) was low. Similar
results for low PCV and GCV was reported by Cill and
Randhawa (1975) . The estimates of PCV (23.93) and GCV
(19.79) were high and moderate for grain yield per plant. The
difference between PCV and GCV value is more which
indicates that there is high influence of environment in the
observed variation. Similar results of high PCV and Moderate
GCV were reported by Chidambaram and Palanisamy (1995)
I3 Dasthagiraiah and Reddy (1995) [, The estimates of PCV
(30.10) and GCV (28.73) were high for the character iron and
these findings are in conformity with the results of Shingane
et al., (2016) 1 in foxtail millet. The GCV and PCV for trait
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fodder yield per plant was observed as high 24.91% and
21.38% respectively. Similar results were reported by
Prasanna et al., (2013) (€], Brunda et al., (2014) . The
estimates of PCV (23.36) and GCV (22.41) were high for zinc
content.

Consistency in the performance of selection in succeeding
generations depends on the magnitude of heritable variation
present in relation to observed variation. The estimates of
heritability revealed that all traits were found to have high
magnitude of heritability. Heritability estimates alone cannot
give a better idea in selecting suitable breeding method. So in
order to fulfil the requirement we have also estimated genetic
advance in addition to the heritability. Heritability estimates
along with genetic advance are more helpful in predicting the
gain under selection than heritability estimates alone and
these will also give a better picture for having an idea of gene
action involved. However, it is not necessary that a character
showing high heritability will always exhibit high genetic
advance. Of the twelve characters concerned, high heritability
coupled with high genetic advance was noted for total number
of tillers per plant, number of productive tillers per plant,
panicle girth, fodder yield, Fe content, Zn content and grain
yield per plant indicating the predominance of additive gene
action, there by direct selection will be effective to obtain the
desired results. The results were in accordance with Sirisha et
al., (2009) (8 Nirmalakumari and Vetrivethan (2010) ¥,
Tyagi et al., (2011) 4, Govindaraj et al., (2011) [ in pearl
millet, Brunda et al., (2014) [, Yogeesh et al., (2015) 22,
Ashok et al., (2016) [, Shingane et al., (2016) ! and Kavya
et al., (2017) 1. High heritability coupled with moderate
genetic advance were recorded for days to 50 % flowering,
panicle length and 1000 grain weight indicating the
preponderance of both additive and non additive gene action
indicating that simple selection will not be rewarding in
improving this trait. Similar results were earlier reported by
Nirmalakumari et al., (2008) [ Nirmalakumari and
Vetrivethan (2010) ¥ and Jyothsna et al., (2016) [l
Moderate heritability coupled with moderate genetic advance
was recorded for the trait test weight indicating that there is
involvement of both additive and non-additive gene actions
which may not be exploited through simple selection
procedures. However different results of high heritability and
moderate genetic advance as per mean were indicated by
Prasad et al., (1985). Moderate heritability coupled with high
genetic advance was recorded for number of productive tillers
per plant indicating the preponderance of both additive and
non-additive gene action and hence simple selection may not
be rewarding. These findings are in accordance with those of
Jyothsna et al., (2016) &I,

Conclusion

Phenotypic coefficients of variations estimate was slightly
higher than the genotypic coefficients of variation for all the
trait, indicating low environmental influence on the
expression of all the traits. High heritability with high Genetic
Advance as percent mean was recorded for total number of
tillers per plant, number of productive tillers per plant, panicle
girth, fodder yield, Fe content, Zn content and grain yield per
plant suggesting primarily additive nature of gene action
which responds well to selection.
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Table 1: Analysis of variance for 12 characters in foxtail millet (Setaria italica (L.) Beauv)

Mean sum of square

sr. No. Characters Replication Treatment Error
1 Days to 50% flowering 1.08 18.15™ 4.5
2 Days to maturity 2.98 85.36™ 7.59
3 Plant height (cm) 26.94 426.18™ 34.31
4 Total number of tillers per plant 0.32 1.98™ 0.20
5 No. of productive tillers per plant 0.29 2.05™ 0.21
6 Panicle length (cm) 0.04 18.29™ 1.98
7 Panicle Girth (cm) 0.08 2.82" 0.24
8 Grain yield per plant (gm) 20.45 41.9™ 3.00
9 Fodder yield per plant (gm) 5.65 151.25™ 8.49
10 1000 grain weight (gm) 0.007 0.217™ 0.01
11 Grain Fe content (mg/kg) 16.50 587.08"™ 9.39
12 Grain Zn content (mg/kg) 2.72 421,62 6.02

*Significant at 5% level, **Significant at 1% level

Table 2: Estimation of variability, heritability and genetic advance as percent of mean for 12 characters in 52 Foxtail millet germplasm

accessions

Genotypic | Phenotypic | GCV | PCV Genetic GA as% of

Sr. No. Characters varia?wlge variar¥cpe (%) | (%) hz% Advance | mean (5 %)
1 Days to 50% flowering 12.91 17.43 6.18 | 7.18 | 74.10 6.37 10.96
2 Days to maturity 12.96 20.55 4.03 | 5.08 |63.10 5.89 6.60
3 Plant height (cm) 65.31 99.62 56 | 6.91 | 65.6 13.47 9.34
4 Total number of tillers per plant 0.29 0.50 13.27 | 17.26 | 59.1 0.86 21.00
5 No. of productive tillers per plant 0.30 0.51 18.04 | 23.43 | 59.2 0.87 28.60
6 Panicle length (cm) 2.71 4.70 9.54 | 12.55| 57.8 2.58 14.94
7 Panicle Girth (cm) 0.43 0.67 19.66 | 17.05 | 64.2 1.08 22.54
8 Grain yield per plant (gm) 6.48 9.49 19.79 | 23.93 | 68.4 4.33 33.70
9 Fodder yield per plant (gm) 23.79 32.28 21.38 | 24.91| 73.7 8.62 37.81
10 1000 grain weight (gm) 0.034 0.04 7.38 | 853 | 74.9 0.33 13.16
11 Grain Fe content (mg/kg) 96.28 105.67 28.7330.10 | 91.1 19.29 56.50
12 Grain Zn content (mg/kg) 69.26 75.28 22.41 | 23.36 | 92.0 16.44 44.28

GCV - Genotypic coefficient of variation; PCV - Phenotypic coefficient of variation; h? - Heritability; GA - Genetic Advance
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