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Under Rainfed Effect of Foxtail Millet [Setaria italica (L.) beauv]
Germplasms Evaluation on Genotypic Variance, Correlation and
Path Analysis
Divya Singh1, Shailesh Marker2, B.G. Suresh2, Kapil Lawrence1            10.18805/IJARe.A-5862

ABSTRACT
Background: Setaria italica is an essential crop in the developing world and yield levels are low. To improve the yield, the utilization
of diverse germplasm in a breeding program is vital.
Methods: The present study aimed to characterize 50 genotypes in the first year and out of 50, 10 genotypes in the second year using
multivariant traits. Wide variation was observed in both the qualitative and quantitative characteristics. Analysis of variance revealed
the presence of significant differences for most symptoms. Higher estimates of GCV were followed for grain yields, followed by
panicle lengths and organic outcomes. Higher estimates of PCV were observed for plant height and leaf length, followed by leaf width.
Low GCV and PCV were recorded as leaf length, 50% flowering in days. PCV study indicated direct selection based on characters,
panicle weight, test weight and strawweight showed a high and positive effect on grain yield per plant in both rainy and summer
season indicating the proper relationship between these characters with grain yield per plant, which helps indirect selection for these
traits thus in improving the grain yield per plant. Variability in foxtail millet germplasm allows plant breeders to effectively select
specific donor lines for genetic improvement of foxtail millet.
Result: Best 5 genotypes were found to be: Kangni-7 > Kangni-1 > Kangni-6 > Kangni-5 > Kangni-4.

Key words: Correlation, Genotypic, Path analysis, Phenotypic, Variability.

INTRODUCTION
Plant genetic resources is the backbone of agriculture which
is planning a crucial role in the agriculture system; it is
showing a positive and unique part in developing new
cultivars from the earlier to nowadays, including the
restructuring of existing ones. To establish the Genotypes,
selection which could stand better under biotic and abiotic
pressures, gene for such traits are often available in wild
species and landraces. Studies on the genetic diversity of
wild crop relatives were carried out in the present
experimental study. Information’s is needed to formulate a
breeding plan for sustainable agriculture; included in the
present paper are genetic diversity, endangered plant
species, species diversity and ecosystem stability, global
floristic diversity in a food plant, genetic resources in India,
wild collections of significant crops, plant genetic resources
vis-à-vis crop breeding emphasis and conservation of plant
genetic resources including new plant genetic resources.
Foxtail millet is a diploid (2n=18), C4 panicoid crop.
Cultivation of foxtail millet is now limited to certain pockets
and in several areas, it has been replaced by other crops
with irrigation. Its superior nutritional quality and low water
requirement make it a climate-resilient crop suitable for
cultivation under dryland agricultural systems. It has a small
genome and its use as a model crop for bioenergy has
created momentum with more groups working than before.
This crop’s floral morphology and flowering behavior make
it challenging to take up crosses between the desired parents.
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Thus, we have seen many research publications to date on
developing methods for crossing in foxtail millet. In this chapter,
we discuss the floral biology, crossing ways and development
of cytoplasmic male sterile lines (Bhat et al., 2018).

MATERIALS AND METHODS
The experimental material comprised 50 germplasm
accessions of the foxtail millet. These 50 germplasm



                                                  Indian Journal of Agricultural Research142

Under Rainfed Effect of Foxtail Millet [Setaria italica (L.) beauv] Germplasms Evaluation on Genotypic Variance, Correlation...

accessions were collected from ICRISAT and NBPGR, New
Delhi, during Kharif -2018. For evaluation and characterization,
these 50 germplasm accessions and 3 checks varieties were
grown in randomized complete block design (RBD) at Field
Experimental Centre, Department of GPB, SHUATS,
Prayagraj. The selection of the best 10 genotypes is based
on the yield of 50 germplasm of Foxtail millet.

RESULTS AND DISCUSSION
Accessions showed variability concerning various quantitative
and qualitative characters studied. Genetic parameters of
10 genotypes for 15 characters of foxtail millet. Genotypic
variance is found high in plant height and low in leaf width.
Phenotypic variance is maximum in plant height and
minimum in leaf width. GCV maximum in economic yield
and minimum in CTD. PCV maximum in economic yield and
minimum in CTD. Heritability maximum in days 50%
flowering and minimum in economic yield. GA maximum in
plant height and minimum in harvest index. Fig 1,2 GCV

and PCV ratios were high in economic yield. GCV and PCV
ratios were found very low in CTD. Heritability and GA ratio
was found very low in the economic yield and harvest index.

Genotypic correlation
Genotypic correlation trend of days 50% flowering, days
70% flowering, plant height, leaf length, leaf width, leaf
area index, panicle length, peduncle length, stem girth,
SPAD, CTD, panicle weight, biological yield per plant, seed
yield per plant, harvest index, economic yield. In 50
genotypes correlation between days 70% flowering
showing 1% significant genotypic correlation with 50%
flowering (0.466**), economic yield with leaf width (0.184*)
showing 50% significant genotypic correlation, economic
yield with biological yield (0.554**) showing 1% significant
GC, economic yield with Harvest index (1.059**) 1%
significant GC, economic yield showing negative genotypic
correlation with SPAD (-0.403), CTD (-0.037), stem girth
(-0.326) and panicle length (-0.048).

Fig 1: GCV and PCV for parameters in Setaria italic.

0

20

40

60

80

100

120

Va
lu

e o
f e

ac
h 

ch
ar

ac
te

r c
al

cu
la

te
d

Parameters

Heritability (H²)

Fig 2: H2 and GCV for parameters in Setaria italic.
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0Phenotypic correlation
Phenotypic correlation in 50 genotypes showing 1%
significance with days 70% flowering, plant height, leaf area
index, leaf length, leaf width, peduncle length, harvest index,
biological yield, economic yield, peduncle weight, stem girth.
Economic yield with the days 70% flowering (-0.015), panicle
length (-0.036), stem girth (-0.023), CTD (0.043), SPAD
(0.150) showing negative phenotypic correlation. Economic
yield showing significant increase in positive correlation with
the day 50% flowering (0.071), pant height (0.053), leaf area
index (0.099), leaf length (0.117), leaf width (0.084),
peduncle length (0.024), panicle weight (0.207), biological
yield (0.297), harvest index (0.506), economic yield (1.000).
Economic yield showing increase positive phenotypic
correlation with days 50% flowering (0.071), plant height
(0.053), leaf area index (0.099), leaf length (0.117), leaf width
(0.084), peduncle length (0.024), panicle weight (0.297),
biological yield (0.506), economic yield (1.000) and
economic yield showing negative phenotypic correlation with
days 70% flowering (-0.015), panicle length (-0.036), stem
girth (-0.023), CTD (-0.043) and SPAD (-0.150). In 10
genotype genotypic correlation given in the Table 1 economic
yield with plant height (0.915**), peduncle length (0.568**),
panicle length (0.551**), panicle weight (1.028**), SPAD
(0.609**), harvest index (1.062**), biological yield (1.197**)
showing 1% significant genotypic correlation. Economic yield
with leaf width (-0.034), stem girth (-0.273), CTD (-0.053),
showing negative genotypic correlation. Economic yield
showing positive genotypic correlation with days 50%
flowering (0.109), days 70% flowering (0.102), plant height
(0.015), leaf length (0.249), peduncle length (0.568), panicle
length (0.551), leaf area index (1.028), SPAD (0.098),
harvest index (0.609), biological yield (1.062), economic
yield (1.197).

Phenotypic correlation in 10 genotypes given in Table 2
economic yield with plant height (0.457*) showing 5%
significant phenotypic correlation, economic yield with
panicle weight (0.615**), harvest index (0.553), biological
yield (0.521**) showing 1% significant phenotypic
correlation, economic yield with leaf width (-0.046) stem girth
(-0.064), SPAD (-0.113), CTD (-0.088) showing negative
phenotypic correlation. Economic yield with days 50%
flowering (0.104), days 70% flowering (0.071), plant height
(0.116), leaf length (0.091), peduncle length (0.304), panicle
length (0.331), biological yield (0.521), economic yield
(1.000), showing positive correlation. Earlier studies have
also reported a significant positive association on biological
yield per plant with productive panicle and peduncle length
(Brunda et al., 2014; Upadhyaya et al., 2011 and
Nirmlakumari et al., 2010). The positive correlation for yield
with other characters indicated that all these characters
could be simultaneously improved and it also suggested
that an increase in any one of them would improve other
characters. Selection criteria should consider all these
characters for the improvement of biological yield in
foxtail millet.
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Path coefficient analysis genotypic correlation
it revealed the role of a high positive direct effect of panicle
length, days 50% flowering, plant height, leaf width,
biological yield, economic yield, harvest index showing
negative genotypic path coefficient analysis with plant height
(-0.1375), leaf width (-0.1275), peduncle length (-0.0190),
panicle length (-0.1401), panicle weight (-0.051), stem girth
(-0.6868), CTD (-0.1372), SPAD (0.3700). Harvest index
showing significant increase and showing positive
correlation coefficient analysis with the days 50% flowering
(0.0979), days 70% of flowering (0.2048), leaf area index
(0.0218), leaf length (0.2456), biological yield (0.0109),
economic yield (0.7547).

Phenotypic path correlation in 50 genotypes revealed
the role of a high positive direct effect of plant height, leaf
length, leaf width, panicle length, biological yield. HI showing
negative phenotypic path correlation with the plant height
(-0.0630), leaf area index (0.0032), leaf width (-0.0431),
peduncle length (-0.0561), panicle length (-0.0988), stem
girth (-0.0201), CTD (-0.281), SPAD (-0.1502), biological
yield (-0.2820). HI showing positive phenotypic path
coefficient analysis with days 50% lowering (0.0419), days
70% flowering (0.0582), leaf length (0.0740), panicle weight
(0.0359) given below in Table 3 and Table 4. It suggests
that selection for these traits indirectly improves the grain
yield obtained by (Brunda et al., 2015).

In 10 genotypes, genotypic path coefficient analysis
given in the Table 3 revealed the role of high positive direct
effect in harvest index, panicle weight, plant height.
Genotypic path coeffic ient analysis showing positive
genotypic path with days 50% flowering (2.364), leaf length
(0.427), panicle length (0.741), leaf area index (2.747).
Biological yield with days 50% flowering (0.234), days 70%
flowering (0.296), stem girth (0.366), CTD (0.236) showing
positive genotypic path coefficient analysis. Phenotypic path
in 10 genotypes revealed given in Table 4 the role of a high
positive direct effect of plant height, harvest index, biological
yield.  Biological yield showing positive phenotypic path with
plant height (0.037), leaf width (0.012), leaf length (0.031),
pedicle length (-0.034), panicle length (0.036), panicle weight
(0.052), SPAD (0.027) and showing negative phenotypic
path with days 70% flowering (-0.013), days 50% flowering
(-0.016), stem girth (-0.016), CTD (-0.011), Harvest index
(0.013), biological yield (0.016). Path analysis indicated that
plant height harvest index had a high positive direct effect
on grain yield. This positive direct effect of plant height and
the biological yield on economic yield provides scope to
increase the biomass of plants with increased yield. The
direct effect of biological yield on economic yield per plant
was positive and high in both the year, which indicated the
true relationship of this trait and natural selection through
this trait will be effective. Direct selection of biological yield
in foxtail millet led to the simultaneous indirect selection of
several panicles, panicle length, pedicle length, panicle
weight, number of productive tillers and biological yield for
increased economic yield per plant. Conducted researchTa
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revealed seed yield per plant positively and significantly
correlated with biological yield, panicle weight, harvest index,
leaf length, leaf area index, leaf width, plant height, days to
flowering and days to maturity. This means these traits are
predominantly governed by additive gene action and hence
natural selection for these traits will lead to simultaneous
improvement in grain yield. Similar results were reported by
(Kumar et al., 2015) for plant height and panicle length for
plant height (Fujita et al., 1996) for 1000 grain weight and
flag leaf blade length (Kempthorne 1957) for plant height
and panicle length. Plant height, panicle length, flag leaf
blade length, flag leaf blade width, plant height (Kavya et al.,
2017) for panicle length, plant height, 1000 grain weight
(Kumari et al., 2015).

CONCLUSION
Germplasm evaluation and characterization for plant
breeders and multivariate statistical analysis provide a
means for estimating the genotypic phenotypic parameters.
The characteristics described in the pre-harvest and post-
harvest observations were used to select the best 5
genotypes. PCV values were higher than GCV values which
indicate the effect of environment on the expression of
characters. Since results are based on data of two years,
biochemical testing of these genotypes is required to confirm
the consistency of these results.  These genotypes Kangni-
7(GS-62) > Kangni-1(GS-14) > Kangni-6(GS-55) > Kangni-
5(GS-389) > Kangni-4(GS-368) cannot find anywhere except
SHUATS. That is why these genotypes are named by
SHUATS. These best 5 genotypes will further be analyzed
by the biochemical trait analysis.
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