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SUMMARY

Fifty genotypes of oat were evaluated to study the character association and path coefficient during
rabi 2014-15. The correlation studies revealed positive and significant correlations of seed yield/plant with
100-seed weight, number of spikelets/panicle and number of tillers/plant. Strong association of these traits
revealed that the selection based on these traits would ultimately improve seed yield and it was also suggested
that hybridization of genotypes possessing combination of above characters was most useful for obtaining
desirable high yielding genotypes. Path coefficient analysis revealed that 100-seed weight, number of spikelets/
panicle, number of tillers/plant, plant height, flag leaf length, internode length, axis length and days to
maturity had positive and direct effects on seed yield/plant, while the characters viz., days to 50 per cent
flowering and peduncle length showed direct negative effects. The results revealed that the traits like 100-
seed weight, number of spikelets/panicle and number of tillers/plant should be given due consideration while
performing selection for seed yield in segregating generations of oat.
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Oat (Avena sativa L.) is widely cultivated for
use as food, feed and fodder. The crop has been adopted
well by the farmers because of its multicut nature and
high yield of nutritious and palatable fodder. Among
fodder crops grown in rabi, oat possesses relatively more
dry matter content, 7 to 10 per cent protein, resistance
to diseases and is specially suited for silage. It also gives
highest green fodder yield per unit area per unit time
with minimum irrigation. Seed yield is a complex trait
and is influenced by several component characters. It is
also very difficult to improve yield by directly selecting
for seed yield/plant. Therefore, it was felt that it would
be of great help in selecting the desirable genotypes for
yield if there was certain association of seed yield with
certain easily measurable plant characters. Correlation
between different characters could arise due to linkage
or pleiotropy. Correlation due to linkage can be
manipulated or changed through recombination but it
would be impossible to overcome the correlation due to
pleiotropy. In the later case, genetic improvement in one
trait is not eventually possible without bringing a change
in the associated component characters. Path coefficient
analysis provides more realistic picture of the
relationship among the characters. The path coefficient
analysis reveals whether the association of each
individual character with yield is due to its direct effect
on yield or is a consequence of indirect effects via other

component characters. Thus, path coefficient is essential
to know the effectiveness of selection for simultaneous
improvement in these characters. Looking into all these
aspects, an attempt was made to study the correlation
and path coefficient analysis in 50 genotypes of oats.
The field experiment was conducted on 50
genotypes of oat at Forage Research Area and Seed
Science & Technology Section laboratory of the
Department of Genetics & Plant Breeding, CCS Haryana
Agricultural University, Hisar during rabi 2014-15. All
the genotypes were grown in randomized block design
(RBD) with three replications in each genotype having
single row of three metre length with 15 cm plant to
plant distance and 45 cm row to row spacing. All the
recommended package of practices were adopted to raise
a good crop. Observations were recorded on five
randomly selected plants from each entry on plant height
at maturity (cm), peduncle length (cm), stem internode
length (cm), axis length (cm), flag leaf length (cm), tillers
per plant (number), spikelets (number), seed yield/plant
(9), 100-seed weight (g), days to 50 per cent flowering
and days to maturity. Seed quality parameters viz.,
standard germination test (%), shoot length (cm), root
length (cm), seedling length (cm) and seedling dry weight
(g) were estimated as per ISTA (2004), while seed vigour
indices were calculated according to the method
suggested by-Abdul-Baki and Anderson (1970). The
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correlation coefficient at phenotypic and genotypic 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).

Correlation Coefficient

The correlation coefficients at genotypic level
have shown higher magnitude than their corresponding
correlation coefficients at phenotypic level thereby
revealing a good amount of strong inherent association
between different attributes (Table 1). Seed yield/plant
exhibited positive correlation with number of tillers/plant
(0.374), number of spikelets/panicle (0.58) and 100-seed
weight (0.183) and negative correlation with days to 50
per cent flowering (-0.247) and days to maturity (-0.046).
Similar results for one or more characters were reported
by many researchers (Ahmed et al., 2013, Vaisi et al.,
2013; Krishna et al., 2014). These results indicated that
number of spikelets/panicle, number of tillers/plant and
100-seed weight were the major yield contributing traits
to be given more selection pressure for improving yield.

Path Coefficient Analysis

Path coefficient analysis was done on the basis
of genotypic correlation coefficients in which diagonal
values were direct effects and off-diagonal values were
indirect effects (Table 2), indicating that spiklets/panicle
had the highest direct and positive effect (0.694) on seed
yield/plant, followed by germination (0.289), flag leaf
length (0.254), days to maturity (0.248), number of
tillers/plant (0.223), internode length (0.182), axis length
(0.15), seed vigour index | (0.126), seedling length
(0.040), 100-seed weight (0.034) and plant height
(0.000). The direct negative effects were observed for
days to 50 per cent flowering (-0.352), seedling dry
weight (-0.218), peduncle length (-0.205) and seed
vigour index Il (-0.194). Similar results for one or more
characters were reported by Vaisi et al. (2013) and
Krishna et al. (2014).The residual effect (0.270)
indicated that the component characters under study were
responsible for about 73 per cent of variability in seed
yield/plant. Partitioning of genotypic correlation between
seed yield per plant and its component characters
revealed that the direct effects were, in general, of higher
magnitude than those of their indirect effects for all the
characters.

Selection for higher number of spiklets/panicle,
germination, flag leaf length, days to maturity, number
of tillers/plant, internode length, axis length, seed vigour
index I, seedling length, 100-seed weight and plant
height will be significant for the improvement of seed
yield, while progess in breeding for enhanced seed yield
may adversely be affected by selection for traits like days

to 50 per cent flowering, seedling dry weight, peduncle
length and seed vigour index Il due to negative
association of these traits with seed yield. The results,
thus, observed in the present study would provide some
guidelines in the selection of parents and in the prediction
of possible merits for genetic recombination and would
also be of value in formulating model plant type for
selection in segregating generations.

REFERENCES

Abdul-Baki, A., and J. D. Anderson. 1970 : Variability and
leaching of sugars from germinating barley. Crop
Sci., 10 : 31-34.

Ahmad, M., G. Zaffar, S. D. Mir, Z. A. Dar, S. H. Dar, S.
Igbal, S. A. Bukhari, G. H. Khan, and A. Gazal. 2013
: Estimation of correlation coefficient on oats (Avena
sativa L.) for forage yield, grain yield and their
contributing traits. Internat. J. Plant Breed. Res., 7 :
188-191.

Dewey, D. R., and K. H. Lu. 1959 : A correlation and path
coefficient analysis of components of crested wheat
grass seed production. Agron. J., 51 : 515-518.

ISTA. 2004 : International rules for seed testing. Seed Sci. &
Technol., 27 : 1-334.

Johnson, H. W., H. F. Robinson, and F. Comstock. 1955 :
Genotypic and phenotypic correlation in soybean and
their implications in selection. Agron. J., 47 : 477-
483.

Kapoor, R., R. K. Bajaj, Navjot Sidhu, and Simarjit Kaur. 2011
: Correlation and path coefficient analysis in oat
(Avena sativa L.). Internat. J. Plant Breed., 5:133-
136.

Krishan, P., S. N. Mishra, and K. Pal. 1992 : Genetic variability
and correlation coefficients relating to grain yield
and other quantitative characters in oats (Avena sativa
L.). Adv. Plant Sci. 5 : 6-11.

Krishna, A., S. Ahmed, H. C. Pandey, and V. Kumar. 2014 :
Correlation, path and diversity analysis of oat (Avena
sativa L.) genotypes for grain and fodder yield. J.
Plant Sci. Res., 1 : 1-9.

Nofouzi, F., V. Rashidi, and A. R. Tarinejad. 2008 : Path
analysis of grain yield with its components in durum
wheat under drought stress. In : International Meeting
on Soil Fertility, Land Management and
Agroclimatology, Kusadasi, Turkey. pp. 681-686.

Simane, B., P. C. Struit, M. M. Nachit, and J. M. Peacock.
1993 : Ontogenetic analysis of yield components and
yield stability of durum wheat in water limited
environments. Euphytica, 71 : 211-219.

Singh, R. K., and B. D. Choudhary. 1977 : Biometrical
Methods in Quantitative Genetic Analysis. Kalyani
Publishers, New Delhi. pp. 178-185.

Vaisi, H., A. R. Golparvar, A. Resaie, and S. Bahraminejad.
2013 : Factor analysis of some quantitative attributes
in oat (Avena sativa L.) genotypes. Sci. Agric., 3 :
62-65.



