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Abstract

The present investigation was carried out with an objective to decipher the character association and estimate the direct and
indirect effects of yield component traits on grain yield per plot of finger millet germplasm accessions which were grown during
Kharif 2020. The experiment was laid out in randomized block design (RBD) with three replications. Experiment material
consisted of 23 different accessions and 6 checks of finger millet namely, VL324, VL347, VL348, VL352, VL315 and VL149.
Grain yield was significantly correlated with its component characters like biological yield per plot, 1000 grain weight, finger
number on main ear,number of productive tillers per plant, ear head length, flag leaf blade width and flag leaf blade length.
Genotypic path analysis showed 50% flowering, finger number on main ear, number of productive tillers per plant, peduncle
length, finger length, 1000 grain weight, biological yield, and plant height recorded positive direct effect on grain yield per plot.
Phenotypic path analysis also revealed that biological yield per plot, number of productive tillers per plant, 1000 grain weight,
ear head length, flag leaf blade length, finger length, finger number on main ear, peduncle length, days to 50% flowering and
plant height recorded positive direct effect on grain yield. Thus, 1000 grains weight, biological yield per plot, number of
productive tillers per plant, finger length, peduncle length, days to 50% flowering, finger number on main ear and plant height to

be important yield components that can be used to improve the yield potential of finger millet genotypes.

Key words : Correlation, Eleusine coracana, finger millet, path coefficients, yield components.

Introduction

Finger millet (Eleusine coracana (L.) Gaertn) is a popular
food cereal crop in Asia and Africa’s semi-arid tropics. It
ranks fourth among millets in terms of global production,
behind sorghum, pearl millet and foxtail millet (1). This
crop is adaptable to wide range of environments as it can
withstand adverse conditions of moisture and temperature
(2). It has long been a staple crop of dry land marginal
farming systems, due to its modest yield ability for grain
and fodder under little or no input conditions (3). Finger
millet is thought to have originated in the highlands of
Ethiopia and Uganda, it was domesticated at least 5000
years ago in western Uganda and the Ethiopian highlands
before being introduced to India around 3000 years ago
(4).

India is the world’s largest producer of finger millet.
In 2019-20 it was cultivated over 0.99 million hectares
with aproduction of 1.74 million tones and an average
productivity of 1761 kg per hectare (5). In India, finger
millet is primarily grown and consumed in Karnataka,
Andhra Pradesh, Tamil Nadu, Odisha, Maharashtra,
Uttarakhand, Rajasthan, Gujarat, and Goa. Karnataka
produced about 53% of the country’s total finger millet,
with Tamil Nadu (15%), Uttarakhand (10%), and Andhra
Pradesh (7.5%) following closely behind (6).

Finger millet (Eleusine coracana (L.) Gaertn. subsp.
coracana) is a nutrient-dense tetraploid (2n = 4x = 36)

cereal crop. It belongs to the family Poaceae, genus
Eleusine in the tribe Eragrostideae and is believed to have
been domesticated in the east-African region from wild
finger millet (Eleusine coracana (L.) Gaertn. subsp.
africana (7). The nutritional potential of finger millet
entrenched with good proportion of dietary fiber, calcium
and phytochemicals. Finger millet contains large
proportion of carbohydrates with low glycemic index
which is recommended for diabetic patients. It has a good
balance of essential amino acids and micronutrients viz.,
calcium and iron (8,9).

Grain yield per se is a product of direct and indirect
interaction of many component traits. Therefore, to
improve the gain yield it is important to estimate the
contribution and relation of each of the traits with grain
yield. Understanding the relationship between yield and
its component traits also help breeder in selection of
desirable genotypes. Correlation and the path coefficient
investigation (10) are biometrical tools for complete
determination of the impact of the independent variables
on the dependent one and to find direct and indirect
effects (11). Therefore, the present study was conducted
in finger millet to study the correlation and path coefficient
effects of different yield components on grain yield.

Materials and Methods

The current investigation was conducted at the Pantnagar
Center for Plant Genetic Resources (PCPGR), Govind
Ballabh Pant University of Agriculture and Technology,
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Pantnagar, Udham Singh Nagar, Uttarakhand, during the
kharif 2020. The investigation’s experimental material
consisted of 23 germplasm accessions with six checks,
namely VL324, VL347, VL348, VL352, VL315 and VL149.
These germplasms/landraces were procured from four
districts of Uttarakhand viz. Bageshwar, Chamoli, Pauri
Garhwal and Pithoragarh. The experiment was laid in
Randomized Complete Block Design with three
replications. Each entry was allotted to a single row plot
measuring 2 meter long and plot to plot spacing was kept

to 30 centimeter.

The observations were recorded on five randomly
selected plants from each treatment in each replication for
14 quantitative traits viz., days to 50% flowering, flag leaf
blade length, flag leaf blade width, peduncle length, ear
head length, number of productive tillers per plant, finger
number on main ear, finger length, finger width, plant
height, day to maturity, 1000 grain weight, biological yield
per plotand grain yield per plot were studied.

The data for different characters were statistically
analyzed for significance by using analysis of variance
technique described by (11). To understand the
association among the different characters, genotypic and
phenotypic correlation coefficient were worked out by
adopting the method described by (13). Genotypic and
phenotypic correlation coefficient were partition into direct
and indirect effect by path analysis as suggested by (11).

Results and Discussion

Analysis of variances was carried out for 14 metric
characters comprising yield and component characters
under randomized complete block design and results
revealed that genotype’s mean square values were highly
significant for all the characters under study. This
indicates sufficient genetic variability is present among the
genotypes undertaken for study. Correlation coefficients
at genotypic and phenotypic level were worked out among
fourteen different characters in all possible combinations
and are furnished in Table-1.

Highly positive significant genotypic and phenotypic
correlations were observed between grain yield per plot
with biological yield per plot (0.685 and 0.580,
respectively), 1000 grain weight (0.519 and 0.446,
respectively), finger number on main ear (0.654 and
0.375, respectively), number of productive tillers per plant
(0.920 and 0.597, respectively), ear head length (0.575
and 0.470, respectively), flag leaf blade width (0.576 and
0.322, respectively) and flag leaf blade length (0.910 and
0.566, respectively). Grain yield per plot has significant
and negative genotypic and phenotypic correlation with
days to maturity (0.682 and -0.512, respectively), finger
width (-0.672 and -0.312, respectively), days to 50%
flowering (-0.562 and -0.487, respectively). (14) also
reported positive significant correlation of grain yield with

number of productive tillers per plant, finger number on
main ear, grain weight and negative significant with days
to maturity and days to 50% flowering. Grain yield per
plant was positively correlated with 1000 grains weight
(15) and with productive tillers (16) had also reported
correlation of grain yield with number of productive tillers
per plant, finger number on main ear, finger length, 1000
grains weight at genotypic and phenotypic levels. (17)
reportednumber of productive tillers per plant, finger
number on main ear and biological yieldsignificantpositive
correlation with grain yield per plant at genotypic and
phenotypic levels.

For genotypic path coefficient analysis, grain yield
per plot was taken as a dependent variable and other
fourteen characters as independent variables.Days to
50% flowering (1.259) showed highest positive direct
effect ongrain yield per hectare followed byfinger number
on main ear (0.855), number of productive tillers per plant
(0.499), peduncle length (0.430), finger length (0.381),
1000 grain weight (0.338), biological yield (0.219), and
plant height (0.121) recorded positive direct effect on
grain yield per plot. Meanwhile, days to maturity (-0.786)
exerted highest negative direct effect on grain yield
followed by ear head length (-0.449), finger width (-0.218),
flag leaf blade width (-0.091) and flag leaf blade length
(-0.062). Further, estimates of genotypic path coefficient
are enumerated in Table-2.

At phenotypic level path coefficient analysis for grain
yield per plot revealed that only ten character namely
biological yield per plot (0.362), number of productive
tillers per plant (0.239), 1000 grain weight (0.211), ear
head length (0.177), flag leaf blade length (0.168), finger
length (0.142), finger number on main ear (0.086),
peduncle length (0.054), days to 50% flowering (0.030)
and plant height (0.018) recorded positive direct effect on
grain yield. While, highest negative direct effect on grain
yield was exerted by flag leaf blade width (0.037) followed
by days to maturity (-0.146) and finger width (-0.154).

Path analysis revealed that 1000 grains weight,
biological yield per plot, number of productive tillers per
plant, finger length, peduncle length, days to 50%
flowering, finger number on main ear and plant height
showed true relationship by cementing positive
association and direct effect on grain yield per plot both at
genotypic and phenotypic levels. High direct effect along
positive andhigh indirect effect through other characters
provides a better chance for a character to be selected
through breeding programmes. Positive association of
grain yield per plot with yield attributing traits are also
reported by (16) for plant height, number of productive
tillers per plant, finger number on main ear and biological
yield per plot both at genotypic and phenotypic levels. (18)
for plant height, ear head length, days to maturity at
phenotypic level andnumber of productive tillers per plant,
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days to 50% flowering and finger number on main ear at
genotypic level. (19) for flag leaf blade length and finger
length. (20) for finger length, and finger number on main
ear. (21) for number of productive tillers per plant at
genotypic level and (22) for number of productive tillers
per plant, panicle length, days to flowering, biological yield
per plant at genotypic level.

Critical analysis of result obtained from character
association and path analysis indicated that the character
1000 grains weight, biological yield per plot, number of
productive tillers per plant, finger length, peduncle length,
days to 50% flowering, finger number on main ear and
plant height showed true relationship by cementing
positive association and direct effect on grain yield per
plot both at genotypic and phenotypic levels for improving
the ultimate grain yield of the crop. Thus, direct selection
for these traits will be beneficial in yield improvement
programme.
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