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Abstract

In present study the associations among yield components and their direct and indirect influence on the
grain yield of finger millet were investigated. For this purpose, fifty five finger millet (Eleusine coracana
(L.) Gaertn.) genotypes were tested using an augmented randomized complete block experimental
design. The correlation study revealed that flag leaf area, effective tiller per plant, ear per plant, days to
maturity, biomass yield per plant, harvest index and 1000-seed weight recorded significant positive
correlation with grain yield per plant while negative and significant correlation observed with leaf blast,
neck blast and finger blast at phenotypic level. Phenotypic path analysis revealed that harvest index,
biomass yield per plant, Ears per plant, days to 50% flowering, plant height, 1000-seed weight,
fingers/plant, and flag leaf area to exert positive direct effects on grain yield, while finger blast, effective
tillers per plant, leaf blast, finger length and days to maturity exhibited negative direct effects. Thus, the
correlation analysis showed flag leaf area, effective tiller per plant, ear per plant, days to maturity,
biomass yield per plant, harvest index and 1000-seed to be important yield components that can be used
to improve the yield potential of finger millet genotypes.
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Introduction

Finger millet (Eleusine coracana (L.) Gaertn.) sub species coracana belongs to family
Graminae. The cultivated E. coracana is a tetraploid (2n = 36); Finger millet is an important
food crop in Africa and South Asia. It is a hardy crop that can be grown in diverse
environments from almost at sea level in South India to high lands of Himalayas. It has dual
importance as a source of food grain as well as straw. Finger millet is very nutritious with
good quality protein, minerals, dietary fibres, photochemical and vitamins.

Selection for yield on the basis of per se performance alone may not be as effective as that
based on the component characters associated with it, which is biometrically determined by
correlation coefficient and path analysis (Mahudeswaran and Murugesan, 1973).Character like
yield is having complex in nature, so direct selection is not possible. Therefore, the knowledge
of association is useful to the breeders for the improvement among the yield attributing
characters considerably affect the methods of selection (Mishra et al., 1980). Unlike the
correlation coefficient values which measure the extent of relationship, path coefficient
analyses help in partitioning of the correlation coefficient into direct and indirect effects
through other components (Wright, 1921). Correlation provide estimates of degree of
association between characters whereas path analysis help to resolve these correlation in to
direct and indirect contribution of different component characters towards yield. Present
investigation was carried in this direction with the utilization of fifty germplasm of finger
millet to assess the yield attributing characters towards the seed yield per plant by using
correlation and path analysis studies.

Materials and Methods

A set of 50 germplasm with four checks and one filler germplasm of finger millet obtained
from coordinating unit small millets, Bangluru, were evaluated in augmented randomized
block design at Research Farm, Birsa Agricultural University, Kanke during Kharif 2015.
Each germplasm was represented by a single row plot of 3 m length with inter and intra-row
spacing of 22.5 cm and 10 cm, respectively. Crop was raised as per the recommended package
of practices. Observations recorded for days to 50 per cent flowering, Flag leaf area (sq cm),
Plant height (cm), Effective tillers per plant (number), Ears per plant (number), Fingers per ear
(number), Finger length (cm) Days to maturity (days), Grain yield per plant, Grain yield per
plot, Biomass yield per plant, Harvest index, 1000 seed weight, leaf blast, neck blast and
finger blast
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Results and Discussion

Association among yield and yield component characters the
effect of each yield contributing characters on yield in finger
millet was analyzed through character association studies.
Correlation studies provide information on the nature and
extent of association between any two pairs of metric
characters. Hence it would be possible to bring genetic up
gradation in one character by selection of related characters.
Phenotypic correlation was worked out among 14 quantitative
characters to know the nature of association existing among
the characters. On the basis of Phenotypic correlation
coefficient it was observed that flag leaf area(0.31), effective
tillers per plant (0.38), ear per plant(0.40), days to
maturity(0.24), biomass yield per plant(0.30), harvest index
(0.65), 1000-seed weight(0.50) had highly positive and
significant association with grain yield per plant(Table 1)
Such correlation was also reported by Basavaraj and Sheriff
(1991), Mahto et al., (2000), Gowda et al., (2007) and
Sumathi et al. (2007). Anantharaju, P. and
Meenakshiganesan, N. (2005). Whereas, days to 50%
flowering, finger length,finger per ear, and finger length
recorded positive but non-significant correlation with grain
yield per plant, while negative and significant correlation
observed between grain yield per plant and leaf blast, neck
blast and finger blast at phenotypic level.

The direct and indirect effects of different characters on grain
yield per plant were worked out using path coefficients
analysis (Deway and Lu, 1959). The analysis takes into
account the cause and effect relation between the variable and
is unique in partitioning the association into direct and
indirect effect through other independent variables. Highly
correlated yield contributing characters were considered for
path analysis. Path analysis revealed that harvest index had
maximum positive direct contribution towards grain yield per
plant followed by biomass yield per plant, Ears per plant, days
to 50% flowering, plant height, 1000-seed weight, fingers per
plant, and flag leaf area at phenotypic level. (Table-2). Thus,
selection for these traits may lead to an overall increase in
grain yield per plant. These results are in close conformity
with the findings of Shanthakumar, G. (1988), Basavaraj and
Sheriff, (1990) and Naik, (1991).On the contrary, the
characters viz., effective tillers per plant, finger length, days
to maturity, leaf blat, neck blast and finger blast showed high
negative direct effect on grain yield per plant. Thus, path
coefficient analysis revealed that importance of these
characters such as harvest index, biomass yield per plant, ears
per plant, days to 50% flowering, plant height, 1000-seed
weight, fingers per plant, and flag leaf area in selection of
superior genotypes for higher grain yield.

Table 1: Phenotypic correlations coefficient of different traits pairs and disease reaction of finger millet (Eleusine coracana (L.) Gaertn.)

Flag . - .
Characters Days to leaf Pl_ant Ef_fectlve Ears/ |Finger/ Finger Days to Biomass | Harvest 1000-seed| Leaf | Neck |Finger
50% height | tillers/ length . | yield per | index .
- area plant | ear maturity weight(g) | blast | blast | blast
flowering (cm?) (cm) plant (cm) plant(g) (%)

Days to
50% P 1.00
flowering
Flagleaf | o 515 | 100
area (cm?)
Plant height P 004 004 1.00
(cm)
Effective | 51 591 | 0.28% | 004 | 1.00
tillers/ plant
Ears/ plant | P -0.11 0.29* 0.04 0.98*** | 1.00
Finger/ear | P 0.00 -0.04 0.00 0.10 0.09 | 1.00
FInger |51 002 | 003 |045%| 003 | 003|020 | 1.00
length (cm)
Daysto | o | ggzsex | 001 | 008 | 003 | 003 |-001| -001 | 100
maturity
Biomass
yieldper | P | -0.12 0.15 | -0.04 0.22 0.23 | 0.10 | 0.17 -0.01 1.00
plant(g)
Harvest || o195 | 021 | 006 | 015 | 045 |-003|-012 | 017 | -044* | 1.00
index (%)
1000-seed | 5| 04 | 006 | 006 | 008 |008|-010| 016 | 021 | 019 | 004 | 1.00
weight(g)
Leaf blast | P 0.01 -0.02 0.06 -0.05* |-0.26*| -0.07 |-0.34**| -0.14 -0.43** -0.05 -0.20 1.00
Neck blast | P 0.01 -0.11 0.05 -0.26* 036** -0.11 |-0.34**| -0.13 -0.41** -0.09 -0.26* [0.85***| 1.00
Finger blast| P 0.02 -0.11 0.06 -0.26* 03_1** -0.12 |-0.34**| -0.13 -0.41** -0.09 -0.25* |0.85***|0.99***| 1.00
Grain yIEId ES3 Hok Hodk * * K KKk * - - -
per plant (r) P 0.07 0.31 0.04 0.38 0.40 0.08 0.05 0.24 0.30 0.65 0.24 0.50%**|0.55%%|0 55

*, ** *** Gjgnificant at p=0.05, 0.01 & 0.0001 respectively
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Table 2: Partitioning of correlations into direct and indirect effects by path analysis considering grain yield/plant of finger millet

Days to Flag Plant | Effective . Finger Biomass 1000- Neck | Finger
Character 53/% ki:; Height | Tillers/ Elaarr?'i F";gim/ Len%th I\EI):tyuer?y Yield/ hﬁ]r(\j/:jt seed Igﬁiift Blast Blgst
Flowering om? cm Plant cm Plant Weight (ASIN)| (ASIN)
Dﬁfésvcgr?r?gﬂ’ 007 |-001| 000 | -001 [-001| 000 | 000 | 006 | -001 | 001 | 000 | 0.00 | 0.00 | 0.00
Flagleaf | 65y | 002 | 000 | 001 |o001| 000 | 000 | 000 000 | 000 | 000 | 000 | 0.00 | 0.0
Area (cm?)
P'a”(t‘::‘)*'ght 000 | 000 | 005 | 000 |000| 000 | 002 | 000 000 | 000 | 000 | 000 | 000 | 0.00
Effective 004 |-010| -002 | -034 |-033| -004 | -001 | -001 | -0.08 | -0.05 | -0.03 | 0.08 | 0.09 | 0.09
Tillers/ Plant
Ears/Plant | -0.05 0.11 | 0.02 0.37 038 | 004 | 001 0.02 0.09 006 | 003 | -010 |-012] -0.12
Fingers/ ear|  0.00 0.00 | 0.00 0.00 0.00 | 003 | 001 0.00 0.00 0.00 | 000 [ 0.00 | 0.00 | 0.00
Finger 0.00 0.00 | 002 | 000 | 000 | -001 | -004 | 0.00 001 | 000 | -001 | 001 | 001 | 001
Length (cm)
Days to -0.01 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 -0.01 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Maturity
Biomass
Yield/ -0.08 0.09 | -0.03 0.14 014 | 006 | 0.11 -0.01 0.61 027 | 012 | -0.26 | -0.25 | -0.25
Plant(g)
Harvest 011 | 019 | 005 | 013 |014 | -003 | -011 | 016 | -039 | 088 | 004 | -005 | -0.08 | -0.09
Index(%)
\}Vogghstez; 000 | 000 | 000 | 000 |000| 000 | 000 | 001 | 001 | 000 | 004 | -001 |-001| -0.01
Leaf Blast 0.00 0.00 | -0.01 0.04 0.04 | 0.01 0.06 0.02 0.07 0.01 0.03 -0.16 | -0.14 | -0.14
N?stﬁu'?“ 003 |-018| 009 | -041 |-049| -019 | -055 | -021 | -065 | -015 | -041 | 1.34 |-157 | 157
F”g%esrlﬁ')a“ 004 | 020|011 | 047 |055| 022 | 061 | 023 | 072 | 017 | 045 | 149 | -175| -L75
Grsl';‘nnf)'d/ 007 | 031*| 004 | 0.39** [0.40**| 008 | 005 | 0.24** | 031* |0.65%* | 0.24* |-0.51%* [-0.55%* -0.55%*
Phenotypic path residual effect= 0.151
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