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SUMMARY

Correlation and path analysis for grain and fodder production in oats (Avena sativa L.) were studied
for 30 genotypes of oats. Correlation of grain yield was positive and significant at phenotypic and genotypic
levels with characters viz., plant height, tillers per metre row length, dry matter yield (q/ha), seed index, straw
yield (q/ha) and green fodder yield (q/ha). Path analysis revealed that direct effect of seed index, dry matter
yield (q/ha) and plant height were of high magnitude. The high positive association of other characters with
grain yield per plant (g) was also due to high indirect effect through these characters. This indicated that grain
yield was mainly a product of direct and indirect effects of seed index, dry matter yield (q/ha) and plant
height. The high positive association of other characters with green fodder yield (q/ha) was also due to high
indirect effect through dry matter yield (q/ha) and plant height. This indicated that green fodder yield was
mainly a product of direct and indirect effects of dry matter yield (q/ha) and plant height.
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Oat (Avena sativa L.) is a cereal crop that is
used worldwide for human food and animal feed.
Compared to other cereal crops, oat is better suited for
production under marginal environments, including cool
wet climates and soils with low fertility (Hoffmann,
1995). But its food grain use is now more focused on its
benefits as a health food. Oat is a constituent of breakfast
cereal in most developed countries.

Correlation estimates between yield and other
characters are useful in selecting desired plant types in
designing an effective breeding programme.  When
change in one variable causes the change in other variable,
the variables are said to be correlated. Correlation
coefficient measures the degree of association, genetic or
non-genetic relationship between two or more characters
which forms the basis for selection. Path analysis simply
splits the correlation coefficient into the measures of direct
and indirect effects of a set of independent variables on
the dependent variables.

MATERIALS  AND  METHODS

The present investigation was undertaken at

Agriculture Research Station, Beechwal, Bikaner during
rabi season of 2013-14. The climate of the region is
typically hyper-arid which is characterized by extremes
of temperature during summer and winter with aridity
of atmosphere and salinity of rhizosphere. The average
rainfall is about 260 mm, which is mostly received during
July-September. The experimental material comprised
30 genotypes of oats (Avena sativa L.) obtained from
AICRP on Forage Crops, ARS, Bikaner.  The
experimental material was laid out in a randomized block
design (RBD) with three replications during rabi 2013-
14. Each plot consisted of two rows each of 4.0 m length.
The spacing between row to row was 25 cm.  Normal
and uniform cultural operations were followed during
the crop season to raise a good crop. The experiment
was sown on 20 Novmber, 2013 under irrigated
conditions with the basal application of 40 kg N+40 kg
P2O5/ha. While 40 kg N/ha was applied as top dressed
30 DAS. The observations were recorded on individual
plant basis on five competitive randomly selected plants
from each replication for plant height, leaf length leaf
width, panicle length, and grains per panicle. While data
were recorded on plot basis for days to 50 per cent



panicle emergence, green fodder yield, dry matter yield,
days to maturity, straw yield, seed index and grain yield.
The phenotypic and genotypic correlation coefficients
were computed from the phenotypic and genotypic
variances and covariances according to Searle (1961).
The direct and indirect effects were estimated through
path coefficient analysis as suggested by Wright (1921)
and elaborated by Dewey and Lu (1959).

RESULTS  AND  DISCUSSION

In general, the genotypic correlation coefficients
were higher than the respective phenotypic correlation
coefficients which might be from the modifying effect
of environment on the association of characters at
genotypic level. Selection of yield as such may not be
effective since there may be number of genes for yield
per se and yield may be resultant of interaction among
various components. Knowledge of relation between
yield and its components is essential and selection for
one component may bring about a simultaneous change
in the other. Therefore, for a rational approach to improve
yield is to collect information on character association.
Hence, under the present investigation, the phenotypic
and genotypic correlation coefficients were worked out
for grain yield (q/ha) and yield related characters.

The correlations of grain yield were positive and
significant at phenotypic and genotypic levels with
characters viz., plant height, tillers per metre row length,
dry matter yield (q/ha), seed index, straw yield (q/ha)
and green fodder yield (q/ha) (Table 1). It showed
significant and positive correlation with leaf length and
dry matter per cent at genotypic level only, while
significant and negative correlation was observed with
leaf : stem ratio at phenotypic and genotypic levels. This
trait was non-significantly negatively correlated with
days to 50 per cent flowering and days to maturity traits.

These characters need due consideration during
any selection programme. Similar findings of positive
and significant correlation had been reported by number
of workers for grain yield with yield components,
namely, Kumar et al. (2004), Pundir et al. (2005) and
Aslfa et al. (2009).

Path-coefficient analysis was used to partition
the genotypic and phenotypic correlation coefficient of
15 characters studied with seed yield into direct and
indirect effects. At phenotypic level, highest direct
positive effect on seed yield was observed for tillers per

metre row length followed by seed index and plant
height. While highest direct negative effect was recorded
for green fodder yield followed by days to maturity and
panicle length (Table 2).

 At genotypic level, highest direct positive effect
on seed yield was observed for seed index followed by
dry matter yield, days to 50 per cent flowering, plant
height, tillers per metre row length and grains per panicle.
While highest direct negative effect was recorded for
days to maturity followed by panicle length and leaf
length.

Path analysis further revealed that direct effect
of seed index, dry matter yield (q/ha) and plant height
was of high magnitude. The high positive association of
other characters with grain yield per plant (g) was also
due to high indirect effect through these characters. This
indicated that grain yield was mainly a product of direct
and indirect effects of seed index, dry matter yield (q/
ha) and plant height. Path analysis further revealed that
days to 50 per cent flowering and days to maturity were
negatively associated with grain yield per plant (g) which
was due to the negative direct and indirect effects of
days to maturity.

Path-coefficient analysis was also used to
partition the genotypic and phenotypic correlation
coefficient of nine characters studied with green fodder
yield into direct and indirect effects (Table 3). At
phenotypic level, the highest direct positive effect on
green fodder yield (q/ha) was observed for dry matter
yield followed by plant height and leaf : stem ratio .While
highest direct negative effect was recorded for dry matter
per cent followed by tillers per metre row length and
panicle length.

At genotypic level, the highest direct positive
effect on green fodder yield (q/ha) was observed for dry
matter yield (0.9578) followed by plant height (0.3138)
and panicle length (0.0478).While the highest direct
negative effect was recorded for tillers per metre row
length (-0.2156) followed by dry matter per cent (-
0.1433) and leaf width (-0.0648).

Path analysis further revealed that direct effect
of dry matter yield (q/ha) and plant height was of high
magnitude. The high positive association of other
characters with green fodder yield (q/ha) was also due
to high indirect effect through these characters. This
indicated that green fodder yield was mainly a product
of direct and indirect effects of dry matter yield (q/ha)
and plant height. Path analysis further revealed that days
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to 50 per cent flowering was negatively associated with
green fodder yield which was due to the negative indirect
effects of dry matter yield (q/ha). These results are in
accordance with earlier findings of Bhandari et al.
(2003), Pundir et al. (2003) and Pundir et al. (2005) and
Singh and Singh (2011). They found significance of plant
height, leaf length, leaf width, stem girth, green and dry
leaf and stem weight and dry yield for improvement of
green fodder yield.
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