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Abstract: The present study aims to reveal the importance of some quantitative traits and genetic variability
existing in the 230 finger millet germplasm accessions. The coefficient of variation at phenotypic (PCV) and
genotypic (GCV) levels were high for productive tillers per plant and moderate for the traits viz., days to 50 per
cent flowering, plant height, finger numbers per ear, finger length and grain yield per plant. Low PCV and GCV
were observed in the trait days to maturity. From the results, high heritability coupled with high genetic
advance observed in days to 50 per cent flowering, plant height, productive tillers per plant, finger numbers per
ear, finger length and seed yield per plant, which indicates the predominance of additive gene effects, in
controlling these traits, early and simple selection could be exercised due to fixable additive gene effects.
Correlation and path analysis revealed that, the traits viz., productive tillers per plant and finger length are the
important yield contributing traits and due critical emphasis needs be given to productive tillers per plant and
finger length while selecting for grain yield improvement in finger millet. Since these traits had significant
positive correlation with grain yield and positive inter-correlation also themselves.
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INTRODUCTION causes in an important prerequisite for systemic breeding

Finger millet (Eleusine coracana (L.) Gaertn) is an proper evaluation of the extent of genetic variation
important cereal crop amongst the small millets and third available for the yield attributes will be of immense help to
in importance among millets, in the country in area and plant breeders. Information on the correlation co-efficient
production after sorghum and pearl millet. It is cultivated between grain yields with yield contributing traits are
mostly as a rainfed crop in India for its valued food grains prerequisite for improving yield. In formulating selection
and its adaptability to wide range of geographical areas program for the improvement of yield in any crop, study
and agro-ecological diversity, mostly countries in Africa on the relationship of yield with other traits would be of
and Asia. India is the major producer of finger millet in great value. It is a well established fact that the progress
Asia. In India the crop is grown in an area of 1.6 million ha in improvement of a crop depends on the degree of
with  a  production  of  2.1  million  t  and  productivity  of variability in the desired characters in the base materials
1.3 t ha  (www.indiastat.com). While over 50% of the vis-à-vis germplasm collection. In the present study1

crop area in India is in Karnataka (0.9 million ha), its therefore, undertaken to study the extent of variability
productivity in Karnataka (1.9 t ha ) is higher than Indian present in 230 finger millet germplasm and to assess the1

average (www.indiastat.com). Finger millet is highly importance of characters for selection of high yielding
nutritious  as its  grains  contain  65-75%  Carbohydrates, lines.
5-8% protein, 15 -20% dietary fiber and 2.5-3.5% minerals
[1]. Considering its importance in food and fodder MATERIALS AND METHODS
security, adequate information on variability and
interrelationship between yield and its attributes is meager The experimental materials consisted of 230
in finger millet. indigenous and exotic accessions of finger millet available

Information on nature and magnitude of variability at Department of Millets, Centre for Plant Breeding and
present is a population due to genetic and non-genetic Genetics, Tamil Nadu Agricultural University. The present

programs to improve yield potential of the crop. So,
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experiment was conducted during Kharif 2007 in Phenotypic  coefficient  of  variation  ranged  from
Augmented complete block design[2] at Millets Breeding 7.51 to 26.39 per cent. Highest PCV was recorded by
Station, Centre for Plant Breeding and Genetics, Tamil productive tillers per plant, whereas lowest was recorded
Nadu Agricultural University, Coimbatore, India (latitude; by days to maturity. Genotypic co-efficient of variation
11º North; longitude: 78º.8 East; altitude: 426.72 meter (GCV) followed the  similar  trend  as  that  of  PCV.  The
MSL). The germplasm accessions were divided into 10 co-efficient of variation at phenotypic (PCV) and
blocks, each consisted of 20 accessions and three check Genotypic (GCV) levels were high for productive tillers per
varieties viz., CO (Ra) 14, GPU 28 and andPaiyur 1. Each plant and moderate for the traits viz., days to 50 per cent
genotype was represented by three rows of three meter flowering, plant height, finger numbers per ear, finger
long rows spaced 30 cm apart, plant to plant distance was length and grain yield per plant. Low PCV and GCV were
adjusted at   10  cm  by  thinning  at  three  leaf  stages. observed in the trait days to maturity (Table 1). The same
All the recommended agronomical practices and need results of high PCV and GCV were already reported by
based plant protection measures were adopted. At the Abraham[7] for productive tillers per plant, finger length
time of harvest the data were recorded on five randomly and grain yield per plant in finger millet. The differences
selected plants in each accessions for seven quantitative in magnitude of PCV and GCV were more for quantitative
traits viz., days to 50 per cent flowering, days to maturity, characters indicating more influence of environment in
plant height (cm), number of productive tillers per plant, their governance, where it was less for characters days to
finger numbers per ear, finger length (cm) and grain yield 50 per cent flowering, days to maturity and plant height
per plant (g) in each genotype. The phenotypic and indicating the considering in the expression of these
genotypic coefficients of variability (PCV and GCV) were traits, irrespecting of growing conditions. Phenotypic
computed according to the method suggested by plasticity as the main source of variation and it had the
Burton[3]. Heritability estimates (h ) and Genetic Advance greatest value for all the traits at least three fold greater2

(GA) as per cent of means were categorized as suggested than the genetic variance estimates [8].
by Johnson[4]. The correlation between yield and yield In the present study, heritability was high for all the
component traits were estimated as per the method characters viz., days to 50 per cent flowering, days to
suggested by Goulden [5]. Further portioning of maturity, plant height, number of productive tillers per
correlations in to direct and indirect effects by path plant, finger numbers per ear, finger length and grain yield
coefficient analysis was estimated by using the procedure per plant. The maximum value was recorded by the days
suggested by Dewey and Lu [6]. to maturity (98.66%) and the minimum was recorded by

RESULTS AND DISCUSSION the heritable portion of phenotypic variance. It is a good

The analysis of variance showed a wide range of their offspring [9]. The estimates of heritability help the
variation and significant differences for all the characters plant breeder in selection of elite genotypes from
under study, indicating the presence of adequate divergent population. But heritability itself does not
variability. The recordings of the means, range, co- provide any indication towards the amount of genetic
efficient of variation, heritability and genetic advance as progress that would result in selecting best individual;
percent of means are presented in Table (1). rather  it  depends upon the amount of genetic advance.

the trait, finger numbers per ear (72.85%). Heritability is

index of the transmission of characters from parents to

Table 1: Estimates of variability parameters for yield and its component traits in finger millet

Character Mean Range GCV(%) PCV(%) Heritability(%) GA as% of mean

Days to 50 % flowering 77.15 60-95 10.51 10.67 97.86 21.71

Days to maturity 112.92 95-132 7.42 7.51 98.16 14.97

Plant height 105.76 59.00-163.50 16.87 17.48 97.24 34.45

No. of productive tillers/ plant 6.08 3-10 23.74 26.39 81.93 43.98

No. of fingers/ ear 7.65 4-11 12.36 14.62 72.85 21.59

Finger length 8.08 4.00-15.4 18.06 20.71 76.10 32.46

Grain yield/ plant 16.11 8.5-25.00 18.61 19.77 88.86 36.17
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Table 2: Correlation coefficient between grain yield and its component traits

Characters Days to 50 % flowering Days to maturity Plant height No. of productive tillers/plant No. of fingers Finger length Grain yield/plant/ear

Daysto 50 % flowering G 0.971* 0.510* 0.032 -0.078 0.283* 0.173
P 0.954* 0.497* 0.028 -0.074 0.255* 0.159

Days to maturity G 0.495* 0.057 -0.081 0.309* 0.171
P 0.484* 0.03 -0.064 0.271* 0.161

Plant height G -0.069 -0.17 0.353* 0.196*
P -0.059 -0.134 0.305* 0.181*

No. of productive tillers/plant G 0.167 0.211* 0.712*
P 0.138 0.16 0.649*

No. of fingers/ear G 0.102 0.101
P 0.097 0.106

Finger length G 0.300*
P 0.265*

Table 3: Path co-efficient analysis showing direct (bold) indirect effect on grain yield

Characters Days to 50 % flowering Days to maturity Plant height No. of productive tillers/plant No. of fingers Finger length Genotypic Correlation

Days to 50 % flowering 0.138 -0.104 -0.104 0.016 -0.001 0.020 0.173
Days to maturity 0.134 -0.107 0.101 0.026 -0.001 0.022 0.174
Plant height 0.070 -0.053 0.205 -0.049 -0.002 0.025 0.196*
No. of productive tillers 0.003 -0.004 -0.014 0.710 0.002 0.015 0.712*
Finger numbers -0.011 0.008 -0.035 0.118 0.013 0.007 0.101
Finger  length 0.039 -0.033 0.072 0.150 0.001 0.07 0.300*

Residual = 0.382 , *- Significant at 5 % level

In the present set of materials, all the characters, except Correlation and Path Analyses: Correlation provides
days to maturity expressed high genetic advance as per information on the nature and extends of relationship
cent of mean. Similar trend was obtained in finger millet among characters. Grain yield is a complex trait controlled
[10]. The highest genetic advance as per cent of mean was by many genes. Selection of genotypes or parents based
expressed by the trait productive tillers per plant (43.98 %) on grain yield alone often misleading. Hence, the
and the lowest (14.97 %) was expressed by the trait days knowledge about relationship between yield and its
to maturity. contributing characters is needed for an efficient selection

Relationship of heritability and genetic advance also strategy. In the present set of materials, All the traits
give an idea about the type of gene action. From the showed positive correlation with grain yield both at
results, high heritability coupled with high genetic genotypic and phenotypic levels, but significant only in
advance observed in days to 50 per cent flowering, plant productive tillers per plant, finger length and plant height
height, productive tillers per plant, finger numbers per ear, (Table 2). Grain yield was positive and significant relation
finger length and seed yield per plant, which indicates the with days to 50 per cent flowering, plant height,
predominance of additive gene effects, in controlling productive tillers per plant and finger numbers per ear
these traits, early and simple selection could be exercised which confirms the reports as described by Bedis et al.
due to fixable additive gene effects. Similar results [13] in finger millet. 
regarding heritability and genetic advance for productive Portioning of the genotypic correlation co-efficient of
tillers per plant, finger numbers per ear, finger length and different components with grain yield into direct and
seed yield per plant were obtained in finger millet by indirect effect was done and results are  presented in
Anantharaja and Meenakshi Ganesan [11]. The trait, days Table 3. Number of productive tillers per plant had very
to maturity alone expressed high heritability coupled with high direct effect on grain yield [10]. However its indirect
moderate genetic advance there would be greater role of contribution through finger numbers per ear and finger
additive and non-additive gene effects and selection length was low and other characters had negligible effect
might be postponed to later generations to harness the on grain yield. Plant height also exhibited moderate direct
non-additive gene action[12] for days to maturity.  High effect on grain yield, which might be the reason for
level of heritability provides a good promise to plant expression of their positive association with grain yield.
breeders for the direct selection of quantitative traits on So, number of productive tillers per plant was the
the phenotypic performance. Therefore, these characters important yield contributing characters and need to be
can be improved very easily and a high genetic gain from considered while framing selection criteria in finger millet
phenotypic selection will be effective for future breeding breeding program [14]. It can therefore be concluded that,
programs. the traits viz., productive tillers per plant and finger length
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are the important yield contributing traits and due critical 8. Guillen,  F.R.,  D.D.  Baltensperger,  L.A.  Nelson  and
emphasis needs be given to productive tillers per plant D. Croz Mason, 1999. Variability in Plainsman Grain
and finger length while selecting for grain yield amaranth. In. J. Janack (ed.) Perspective on New
improvement in finger millet. Since these traits had crops and New uses. ASHS press, Alexandria, VA.
significant positive correlation with grain yield and 9. Folconar, D., 1981. Stability parameters for comparing
positive inter-correlation also themselves. varieties. Crop Sci., 6: 36-40.
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