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SUMMARY

The present investigation was carried out to evaluate 118 mutant oats including three checks
JO-1, JO 03-91 and Kent for association among traits and to judge the direct and indirect effect of
various yield and its attributing traits in pooled of M4 and M5 generation. The study were conducted
during Rabi season 2016-17 and Rabi 2017-18 under All India Coordinated Research Project on Forage
Crops, Seed Breeding Farm, JNKVV, Jabalpur. Data obtained for correlation and path studies suggested
the most important traits observed among the mutant lines were dry matter yield per plant per day,
thousand seed weight, plant height hence, direct selection may be effective for the improvement of these
characters because these traits had highly significant and positive correlation along with direct positive
effect with dry matter yield per plant. Whereas, the characters crude protein yield per plant, crude protein
yield per plant per day and panicle weight were also found important as, indirect selection through such
traits may be effective in yield improvement as the correlation is mainly due to indirect effects of the
character through other component trait. Moreover, these traits can be considered for formulating plant
ideotype and selection based on these characters shall be rewarding for higher yield.
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Oat (Avena sativa), sometimes called
the common oat, is a species of domesticated cereal
grass (family Poaceae) grown primarily for its edible
starchy grains. Oats are widely cultivated in the
temperate regions of the world and are second only
to rye in their ability to survive in poor soils. Although
oats are used chiefly as livestock feed, some are
processed for human consumption, especially as
breakfast foods. The plants provide good hay and,
under proper conditions, furnish excellent grazing. The
total area, production and productivity during 2015
were about 9.58 million hectares, 22.60 million metric
tons and 2.36 metric tons per hectare, respectively in
the world (USDA, 2016).

Development of high yielding varieties of oats
for grain and forage yield requires the implication of
crop improvement to stable the superior lines or
initiating a breeding programme based on the yield
components. Yield is a complex character which is
contributed by a large number of component traits.
Therefore, to determine the relative importance of the
component characters and to initiate an effective
selection programme, correlation studies are practiced.
The traits contributing significantly towards yield
could be identified and used as base for alternative

selection criteria for forage yield improvement. Simple
correlation coefficients provide association (positive
and negative) between characters but it does not give
causal basis of such associations. Path analysis
provides the information on direct and indirect effects
of various independent components on the dependent
character. All these traits are affected by genetic and
environmental factors (Achleitner et al., 2008). Thus
in present study path coefficient analysis was done
considering dry fodder yield as a dependent character
Poonia et al. (2017).

MATERIALS AND METHODS

The present investigation was carried out
during Rabi season 2016-17 and Rabi 2017-18 under
All India Coordinated Research Project on Forage
Crops, Seed Breeding Farm, JNKVV, Jabalpur. A total
of 118 mutant lines including three checks were
evaluated over pooled of in M4 and M5 generation for
genetic variability parameters. The observations were
recorded for yield and its component characters viz.,
days to flower initiation, days to 50% flowering, days
to maturity, plant height, number of tillers per plant,
number of leaves per tiller, panicle length, flag leaf



length, internode length, flag leaf width, peduncle
length, number of spikelets per panicle, number of
florets per panicle, panicle weight, thousand seed
weight, dry matter yield per plant per day, crude protein
yield per plant, crude protein yield per plant per day,
dry matter yield per plant were studied. Correlation
coefficient at phenotypic level was calculated from
the variance and covariance according to Johnson et
al. (1955). Direct and indirect effect of various
contributing traits towards green fodder yield and dry
matter yield was calculated using the path coefficients
analysis (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

Correlation Analysis

Correlation studies are of considerable
importance in breeding programmes. Galton (1988)
was first to suggest the use of correlation index to
describe the degree of association between two
variables. The degrees of association also affect the
effectiveness of selection process. In the present study
the correlation has been studied that are presented in
Table 1.

In the present findings the characters viz.,
plant height (0.2380), number of leaves per tiller
(0.1587), panicle weight (0.1547), thousand seed
weight (0.1192), dry matter yield per plant per
day(0.4141), crude protein yield per plant (0.2906),
crude protein yield per plant per day (0.2753) shared
strong positive correlation with dry matter yield per
plant at phenotypic levels.

The results are in agreement with the findings
of Choubey et al. (2001) for plant height and dry matter
yield per plant per day that were significantly and
positively correlated with dry matter yield per plant
and by Kumar et al (2004) for plant height and dry
matter yield per plant per day.

Plant height was observed to have positive
correlation with panicle length, flag leaf width, panicle
weight thousand seed weight, dry matter yield per
plant, number of tillers per plant, peduncle length,
number of leaves per tiller, number of spikelet per
panicle and crude protein yield per plant. Number of
leaves per tiller had positive association with flag leaf
length, dry matter yield per plant and internode length.
Flag leaf width observed to have positive correlation
with days to flower initiation, 50 percent flowering,
plant height.

Panicle weight had positive correlation with

plant height, number of spikelet per panicle, number
of florets per panicle, thousand seed weight, dry matter
yield per plant. Thousand seed weight had positive
correlation with plant height, panicle weight, dry
matter yield per plant. Dry matter yield per plant per
day had positive association with crude protein yield
per plant, crude protein yield per plant per day and
dry matter yield per plant. Crude protein yield per plant
had positive correlation with dry matter yield per plant
per day, crude protein yield per plant per day and dry
matter yield per plant. Crude protein yield per plant
per day had shown highly significant positive
correlation with dry matter yield per plant per day,
crude protein yield per plant, dry matter yield per plant.
There was no significant negative correlation was
observed for any traits with dry matter yield per plant.
These results are in accordance with the findings of
Kumar et al. (2004) for Plant height with number of
leaves per plant, dry matter yield per plant. Similar
results for one or more characters were reported by
many researchers (Ahmed et al., 2013, Vaisi et al.,
2013; Krishna et al., 2014) for one or more character

Path Analysis

Path coefficient analysis expressed as
phenotypic, genotypic and environmental paths.It is
standardized partial regression coefficients, which
splits the correlation coefficients into the measures of
direct and indirect effects of a set of independent
variable. Path coefficient analysis was carried out using
genotypic correlation coefficient and dry matter yield
per plant as dependent variable in order to observe
the causal factor for producing dry matter yield.

The genotypic path coefficient analysis of
different characters using dry matter yield per plant as
a dependent variable revealed that very high positive
direct effect on dry matter yield was exerted by dry
matter yield per plant per day (1.643) followed by
thousand seed weight (1.587), number of florets per
panicle (1.411), panicle length (1.246), days to 50
percent flowering (0.906). High positive direct effect
was exerted by plant height (0.388), crude protein yield
per plant per day (0.3820) and moderate positive direct
effect via days to flower initiation (0.209), days to
maturity (0.103) whereas, trait flag leaf length (0.059)
and number of spikelets per panicle (0.065) showed
negligible positive direct effect.

On the other hand, very high negative direct
effect was shown by panicle weight (-1.538), peduncle
length (-1.537), flag leaf width (-0.688), internode
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length (-0.617). High negative direct effect on dry
matter yield per plant was exhibited by crude protein
yield per plant per day (-0.382), number of leaves per
tiller (-0.361) and low negative direct effect via number
of tillers per plant (-0.197) whereas, the trait crude
protein yield per plant (-0.036) showed negligible
negative direct effect.

Choubey et al. (2001) revealed that number
of tillers showed high positive direct effect on green
fodder yield. Bukhari et al. (2009) indicated same from
the path analysis that traits like days to 50% flowering,
number of tillers, dry fodder yield, leaf area index,
leaf stem ratio plays a major role for improvement of
yield potential of fodder oats. Similar results for one
or more characters were reported by Vaisi et al. (2013)
and Krishna et al. (2014).

Data obtained for correlation and path studies
suggested the most important traits observed among
the mutant lines were dry matter yield per plant per
day, thousand seed weight, plant height direct selection
may be effective for the improvement of these
characters because these traits shows highly significant
and positive correlation along with direct positive
effect with dry matter yield per plant whereas, the
characters crude protein yield per plant and crude
protein yield per plant per day, panicle weight and
number of florets per panicle hence, were also found
important as, indirect selection through such traits may
be effective in yield improvement as the correlation is
mainly due to indirect effects of the character through
other component trait.
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