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Abstract

The present experiment entitled “Characterization and Genetic Analysis in Kodo Millet (Paspalum
scrobiculatum L.) for Rainfed Agriculture” was carried out at Instructional cum Research farm, S.G.
college of Agriculture and Research Station, Jagdalpur (C.G.) in kharif 2107-18. 33 genotypes of kodo
millet were evaluated for genetic analysis of kodo millet. Correlation studies revealed that the grain yield
per plot had positive association with tillers per plant, panicle length, panicle per plant, days to flowering,
days to maturity, fodder yield, test weight. Hence improving of grain yield can be achieved by improving
these traits.
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Introduction

Kodo millet (Paspalum scrobiculatum L.) is a small grained cereal belonging to family
poaceae (gramineae). It is a tetraploid (2n=4x=40) crop species. Kodo millet is grown for its
grain and fodder purpose. Kodo millet is also known as varagu, kodo, haraka , arakalu, ditch
millet, rice grass, cow grass, native paspalum, or Indian crown grass. It is grown in India,
Pakistan, Philippines, Indonesia, Vietnam, Thailand and West Africa (Deshpande et al.,2015)
(11t is widely distributed in damp habitats across the tropics and subtropics of the World.
Kodo millet is indigenous to India (De Wet et al., 1983) [%. In India area of small millet 589.6
(000) ha. with a production of 358.9 (000) metric tons and productivity of 654.9 kg/ha. (Indian
Institute of Millet Research 2014). Kodo millet is gaining importance due to dual reasons like
nutritional properties and stress tolerance (Kumar et al., 2016) [*51. It provides low priced
protein, minerals and vitamins in form of sustainable food (Yadava et al.,2006) 2%, The millet
contains a high proportion of complex carbohydrate and dietary fibre which helps in
prevention of constipation and slow release of glucose to the blood stream (Kumar et al.,
2016) %1, Kodo contain water soluble fiber and this property may be utilized for maintaining
or lowering blood glucose response among diabetic and cardiovascular disease patients,
glycemic load (GL) representing both quality and quantity of carbohydrate in a food and
allows comparison of the likely glycemic effect of realistic portion of the different foods and
low glycemic index foods like kodo, have been shown to improve the glucose tolerance in
both healthy and diabetic subjects (Riccardi et al., 2008) 22,

Systematic breeding efforts in this crop have so far been neglected. For starting any crop
improvement work, information about the genetic variability available in the population is a
prerequisite. Presence of high variability in the germplasm of this crop offers much scope for
its improvement (Subramanian et al., 2010) [7]. Estimation of genetic parameters in the context
of trait characterization is an essential component in developing high yielding varieties
(Reddey et al., 2013) 211, Genetic variability is a basis for any heritable improvement in crop
plants. Variability can be observed through biometric parameters like genotypic coefficient of
variation (GCV), phenotypic coefficient of variation (PCV), heritability (broad sense) and
genetic advance as percent of mean in respect of nine characters.

Materials and Methods

The present study was carried out at Research cum Instructional Farm of S.G. College of
Agriculture and Research Station Kumhrawand, Jagdalpur, Chhattisgarh. Jagdalpur is situated
in 19°4'0" N and 82°2'0" E. The city is nestled on the Bastar Plateau and is positioned at a
height of around 552 meters from the mean sea level. The investigation was conducted during
kharif 2017-18 in randomized block design. With 80 germplasm of kodo millet in which 33
were selected for genetic analysis presented in table 1.
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The crop was sown on plot size 2.25m x 3m and the spacing
between row to row is 22.5 and plant to plant is 7.5 cm. The
regional crop production practices was followed.
Observations were recorded on randomly chosen five plants
from each genotype and both replication for 7 quantitative
traits viz. plant height, number of productive tillers per plant,
number of panicles per plant, panicle length, grain yield,
fodder yield and test weight from both replications, except
flowering and maturity, they were recorded on plot basis.
Phenotypic and genotypic correlation co-efficient were
calculated for the characters by working out the variance
components of each character and the covariance components
for each pair of characters using the formulae suggested by
Al-Jibouri et al. (1958) M. Observations were recorded on
competitive and randomly chosen five plants from each
genotype and from both replications, except flowering and
maturity, they were recorded on plot basis. Average of the
data from the sampled plants in respect of different
quantitative characters was used for statistical analyses.

Table 1: List of selected 33 genotypes of kodo millet for genetic

analysis

S.N.|Genotype name |S.N.| Genotype name |S.N.| Genotype name
1 BK-19 12 BK-48 23 BK-6
2 BK-20 13 BK-49 24 BK-7
3 BK-21 14 BK-50 25 BK-8
4 BK-34 15 BK-64 26 BK-9
5 BK-35 16 BK-81 27 BK-10
6 BK-36 17 PCGK-8 28 BK-11
7 BK-38 18 PCGK-12 29 BK-12
8 BK-42 19 BK-1 30 BK-13
9 BK-43 20 BK-2 31 BK-14
10 BK-45 21 BK-3 32 IK-01*
11 BK-46 22 BK-5 33 IK-02*

Cov x y (genotypic)
V(Varx). (Var v) (genotypic)

Genotypic correlation co-efficient, (rg) =

Treatment MS — Error MS

Genotypic variance = —
Rl Number of replication

] ) Treatment Cov — Error Cov
Genotypic covariance =

Number of replications

Cov xy (phenotypic)

Phenotypic correlation coefficient (rp) = (Var x) (Var y) (phenotypic

The values of genotypic correlation exceeding unity should be
considered as unit only (of same sign). To test the
significance of correlation coefficients, the estimated values
were compared with the table values of correlation
coefficients (Fisher and Yates, 1967) at 5 per cent and 1 per
cent levels of significance with (n-2) degrees of freedom,
where ‘n’ is the number of pairs of observations used in the
experiment.

Result and Discussion

The efficiency of selection for grain yield mainly depends on
the direct and magnitude of correlation between yield and its
components and among themselves. Correlation helps
understand the nature of interrelationship among the morpho-
physiological traits and their simultaneous improvement. In
the present investigation, the genotypic correlation
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coefficients were higher in magnitude than their
corresponding phenotypic correlations for most of the
characters studied indicative of the inherently strong genetic
relationships among the traits once the non-heritable influence
of the environment was removed (Manayasa et al. 2016) [8]
correlations were estimated among nine quantitative traits that
are closely related to grain yield in kodo millet. The results
are provided in table 2

Correlation between grain yield and pre yield parameters
The pre yield parameters studied in this experiment includes
productive tillers per plant, panicles per plant and panicle
length. These characters play an important role in contribution
to yield. Genotypes possessing more productive tillers along
with more number of panicles per plant and longer panicles
showed higher yield. Productive tillers per plant exhibited
significant positive association with grain yield per plot
(0.4035** and 0.3076*), panicle length per plant (0.3273*
and 0.2945"), days to maturity (0.2839* and 0.2780") and test
weight (0.5379*** and 0.4352™") at genotypic and
phenotypic level. It showed positive non significant
association at genotypic and phenotypic level with days to
50% flowering (0.1862 and 0.1836), panicles per plant
(0.1042 and 0.1007). Negative correlation recorded at
genotypic and phenotypic level for fodder yield per plot (-
0.1456 and -0.1089), increase in productive tillers will give
more grain yield because more the number of tiller contain
more panicles. These result were in accordance with
Bezaweletaw et al. (2006) [ reported positive phenotypic
correlation of productive tillers per plant with test weight,
Anuradha et al. (2013) [ reported productive tillers per plant
had positive significant association with days to maturity,
Sreeja et al. (2014) 1281 for grain yield, Chaurasiya (2014) [
for test weight and inflorescence length and Arya et al. (2017)
4 for finger length in barnyard millet. Panicles per plant
exhibited positive significant correlation with panicle length
at genotypic level (0.3978**) and non significant association
at phenotypic level (0.1502), grain yield per plot (0.1079),
day to 50% flowering (0.0768), days to maturity (0.0384) and
negative correlation with fodder yield per plot (-0.0882) and
test weight (-0.0742) at phenotypic level. It showed positive
association at genotypic level with days to 50% flowering
(0.1302), days to maturity (0.0714) and it showed negative
association at genotypic level with grain yield per plot (-
0.0876) fodder yield (0.0882) and test weight (-0.1855).This
founding is conformity with Bezaweletaw et al. (2006) [ in
finger millet and Sabiel et al. (2014) @ for grain yield in
pearl millet. Panicle length exhibited significant positive
association with test weight (0.3241** and 0.2621%*), days to
50% flowering (0.4338*** and 0.4055***), days to maturity
(0.5075*** and 0.4682***) at genotypic and phenotypic
level. It showed positive non significant association with
grain yield per plot (0.0597 and 0.0835), and it negatively
correlated with fodder yield (-0.3041 and -0.2260) at both
level. This result had conformity with Ganapathey et al.
(2011) for grain yield in finger millet, Chaurasiya (2014) !
for 1000 grain weight, Brunda et al. (2015) [ for days to
maturity and Aarya et al. (2017) [ for DAS to 50% flowering
in barnyard millet.

Correlation between yield and vegetative parameters

The vegetative phase in an critical in contributing to yield
since vegetative growth, this phase eventually determines the
end product. The vegetative parameters studied in this
experiment included plant height, days to 50% flowering and
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day to maturity. Plant height had significant negative
association at genotypic and phenotypic level with productive
tillers per plant (-0.3003* and -0.2727"), days to 50%
flowering (-0.6614*** and -0.5717"), days to maturity (-
0.7377*** and -0.6450""), and non significant negative
association with panicle length (-0.2313 and -0.1903), test
weight (-0.1564 and -0.1421), grain yield per plot (-0.1031
and -0.0303). It showed positive correlation with panicle per
plant (0.3796* and 0.2246) and fodder yield per plant (0.0787
and 0.0474) at both genotypic and phenotypic level. This
founding were conformity with Bezaweletaw et al. (2006) ©
for test weight, Nandini et al. (2010) *° reported negative
correlation of plant height with grain yield of cross VI and
VII in F, generation of finger millet, Chitalu (2013) [ for
negative association of productive tillers per plant with plant
height, Brunda et al. (2015) [ for days to flowering,
Productive tillers per plant, fodder weight and test weight, and
Anuradha et al. (2017) B! for 50% flowering. Days to 50%
flowering recorded significant positive correlation with days
to maturity (0.7667*** and 0.7689***), non significant
positive association with fodder yield per plot (0.0370 and
0.0156), grain yield per plot (0.1696 and 0.1289) and negative
association with test weight (-0.0450 and -0.0281) at
genotypic and phenotypic level. This result were accordance
with Haradari et al. (2012) 3 and Lule et al. (2012) 7 for
days to maturity, Prasanna et al. (2013) % for grain yield,
Shinde et al. (2014) 1 for grain yield and test weight,
Chaurasiya (2014) ! for test weight and Kumar et al. (2017)
171 for fodder yield. Days to maturity recorded positive
association with test weight (0.2455 and 0.2290). grain yield
per plot (0.1400 and 0.1132) at genotypic and phenotypic
level. It showed positive genotypic association with fodder
yield per plot (0.0054), while negative association (-0.0046)
at phenotypic level. This result are in conformity with
Prasanna et al. (2013) ? and Brunda et al. (2015) ["1 for grain
yield and test weight.
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Association among grain yield and yield parameters

The yield parameters undertaken were grain yield, fodder
yield and test weight. The genotypes with greater grain and
fodder yield per plot along with higher test weight are
selected directly due to high heritability and genetic advance.
Fodder yield per plot exhibited positive correlation with grain
yield per plot (0.1732 and 0.1044) and test weight (0.0824
and 0.0426) at genotypic and phenotypic level. This founding
has been conformity with Prasanna et al. (2013) 2% in Italian
millet; Sabeil et al. (2014) in pearl millet; Sao et al. (2017a)
41 in kodo millet for grain yield. Test weight exhibited
positive correlation with grain yield (0.1798) at genotypic and
phenotypic level. Earlier reported by Prasanna et al. (2013) 2%
in Italian millet and Sabeil et al. (2014) significant association
with grain yield in pearl millet. Test weight showed Positive
association with grain yield per plot. This founding is
conformity with Ulganathan and Nirmalakumari (2015) ¢,
Bastola et al. (2015) P! in finger millet, Brunda et al. (2015) [}
for grain yield in foxtail millet. However when the higher test
weight decrease the total number of grain per panicles. The
results of correlation analysis indicated that grain yield had
positive correlation with productive tillers per plant, Panicles
per plant, Panicle length, days to 50% flowering, days to
maturity, fodder yield and test weight; therefore these
character should be considered as criteria for selection for
higher yield as these were positively correlated with grain
yield. While the character plant height negatively associated
with grain yield per plot therefore this character should be
conceder along with the other character. Grain yield is the end
expression of genotypes with respect to economic dry matter
production which is a unique feature of genotype to produce
some secondary genetic productivity factors (SPGFs) or
component traits. Moreover genotype may have optimum
SPFs but may not yield higher because of micro and macro
environmental contributions and validate role of genetics and
environment in determination of yield pathway (Kumar et al.
2015) (241,

Table 2: Genotypic and Phenotypic correlation coefficient of 9 character in kodo millet
Plant . . Panicle [Days to 50%| Daysto | Fodder 1000 L
S.N Character Height Tplllfr';f/ P?Dr;;cr:?/ Length | Maturity | Maturity | Yield Grain Grlfl;plgfld
(cm) (cm) (das) (das) kg/Plot |Weight (g) g
1 Plant Height (cm) G | 1.0000 [-0.3003*| 0.3796 | -0.2313 | -0.6614*** |-0.7377***| 0.0787 -0.1564 -0.1031
' 9 P | 1.0000 |-0.2727*| 0.2246 | -0.1903 | -0.5717*** | -0.645*** | -0.0474 | -0.1421 -0.0303
2 Tillers/ Plant G 1.0000 | 0.1042 [0.3273* 0.1862 0.2839* | -0.1456 |0.5379***| 0.4035**
' P 1.0000 | 0.1007 |0.2945*| 0.1836 0.2780* | -0.1089 |0.4352***| 0.3076*
3 panicles/ Plant G 1.0000 | 0.3978 0.1302 0.0714 -0.0151 | -0.1855 -0.0876
' P 1.0000 | 0.1502 0.0768 0.0384 -0.0882 | -0.0742 0.1079
4 Panicle Length (cm) G 1.0000 | 0.4338*** |0.5075***| -0.3041 | 0.3241* 0.0597
) 9 P 1.0000 | 0.4055*** |0.4682***| -0.2260 | 0.2621* 0.0835
. G 1.0000 |0.7667***| 0.0370 -0.0450 0.1696
0,
5. | Days to 50% Maturity (das) 5 1.0000 |0.7689%**| 0.0156 | -0.0281 | 0.1289
. G 1.0000 0.0054 0.2455 0.1400
6. | DaystoMaturity (das) 5 1.0000 | -0.0046 | 0.2290 | 0.1132
. G 1.0000 0.0824 0.1732
7. Fodder Yield kg/Plot P 1.0000 0.0426 0.1044
. . G 1.0000 0.1798
8. 1000 Grain Weight (g) P 1.0000 0.1789
L G 1.0000
9. Grain Yield kg/Plot P 1.0000
Concussion and test weight showed positive association with grain yield

The characters tillers per plant, panicles per plant, panicle
length, days to 50% flowering, days to maturity, fodder yield

per plant, suggesting grain yield can be improved by
improving these characters.
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