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Abstract
The present investigation was conducted with 25 genotypes of oats and were grown during rabi 2015-16
to assess the performance, variability, heritability, genetic advance and correlation coefficient analysis
using sixteen various yield and yield contributing traits in RCBD with three replications. Variances
component method was used to estimate variability and selection parameters using standard approach.
The genotypes differed significantly for most of the traits and relatively wide range of the mean for all
characters indicated the existence of variation among the tested genotypes. High phenotypes coefficient
of variation (PCV) and genotypic coefficient of variation (GCV) were observed for fresh green weight
per plant, total number of tillers per plant, number of grains per plant, 100-seed weight and seed yield per
plant. High GCV along with high heritability and genetic advance as percent of mean was observed for
Fresh green weight per plant, total numbers of tillers per plant, plant height, numbers of grains per plant,
100-seed weight and seed yield per plant. Seed yield per plant was positively and significantly associated
plant height, straw weight per plant, harvest index, leaf width, biological yield per plant, and number of
grains per plant and 100-seed weight at both phenotypic and genotypic levels. Genotypic path coefficient
analysis revealed that number of leaves per plant showed maximum positive direct effect on seed yield
and also exhibited positive correlation with seed yield per plant. This study showed that there exists a
large genetic variation among oats genotypes for most of the characters which could be exploited for
direct selection of high yielding genotypes.
Keywords: Genetic variability, heritability, correlation, path studies, Avena sativa

Introduction
Oat (Avena sativa L., 2n = 14) is originated from Mediterranean region and one of the
important dual purpose (grain and fodder) crops of the world for edible products of human and
animals. In many regions of the World it is grown for used as grain as well as for forage,
fodder, straw for bedding, hay, haylase, silage and chaff. Interest in growing oats in India and
Uttar Pradesh has quickly increased in recent years because of its high value as grain
consumption by human, green fodder and feed for livestock. With the advent of intensified
bakeries industries and dairy farming in county, especially with crossbred animals and feeding
habits of bakery products by human population, the oat is progressively figuring for its
improvement and attracting the attention of breeders. Yield, both grain and forage, are
complex and quantitatively inherited traits and highly influenced by environmental factors.
The seed yield components are less influenced by environmental variation and thus effective
enhancement in seed yield may be brought about by selecting for these component traits. The
expected improvement in such traits primarily depends on nature and magnitude of the
heritable traits.
Material and Methods
The present study was carried out during Rabi season of 2015-16 at the Students Instructional
Farm of Chandra shekhar Azad University of Agriculture and Technology, Kanpur. A group of
25 oats genotypes were evaluated under field condition using Randomized Complete Block
Design with three replications. Each genotype was sown in 4 rows consisting 3.0 m long and
spaced 40 cm apart. The plant to plant distance was maintained 25cm. Observations were
recorded on five randomly selected representative plants from each replication leaving the
border rows. Observations on sixteen traits were recorded for days to flowering, days to
maturity, fresh green weight per plant (g), total number of tillers per plant, plant
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height(cm),leaf length(cm),leaf width(cm),number of leaves
per plant, number of nodes per plant, biological yield per
plant(g), number of grains per plant, 100-seed weight(g),
straw weight per plant (g), harvest index(%), panicle
length(cm) and seed yield per plant (g). Mean values of these
selected five plants were used for statistical analysis. The
estimates of variability parameters were work out according
to the method suggested by Lush (1940). Phenotypic and
genotypic coefficients of variation were calculated based on
the approach cracked by Burton (1952) [7]. Broad sense
heritability (h2) was estimated (Allard, 1960) [2] and expressed
in percentage. Genetic advance as percent of mean was
calculated by the method advocated by Johnson et. al., (1955)
[11]
. Character association at genotypic, phenotypic levels and
path coefficient analysis for seed yield per plant was taken as
the dependent variable while the rest of the traits were
considered as independent variables simultaneous equations,
which expressed the basic relationship between path
coefficients were solved to estimate the direct and indirect
effects with the formula of suggested by Dewey and Lu
(1959) [9].
Result and Discussion
The analysis of variance revealed a significant genetic
variance among genotypes for all traits under investigation,
indicating the existence of sufficient genetic variability
among the genotypes. The mean, range and phenotypic
coefficient of variation (PCV) and genotypic coefficients of
variation (GCV), heritability in broad sense and genetic
advance as per cent of mean are presented in Table
1.Estimates phenotypic coefficient of variation (PCV) were
recorded higher than the genotypic coefficient of variation
(GCV) for all sixteen traits studied, indicating the minor
influence of environment. High estimates of GCV and PCV
for fresh green weight per plant (g) total number of tillers per
plant, number of grains per plant,100-seed weight and seed
yield per plant, indicated that selection may be effective based
on these four traits and their phenotypic expression would be
good indication of the genotypic potential. These findings are
similar in agreement with earlier reported by Ahmed et al,.
(2013) [3]; Verma and Yadav, (2013) [8, 20]; Chandan et al.,
(2013) [8]; Avinashe et al., (2014) [4]; Shinde et al., (2015) [18];
Bind et al., (2016) [6]; Jaipal and Shekhawat, (2016) [12];
Revathi, (2016) [16] and Kumar et.al. (2017) [15]
The success of a breeding plan mainly depends on the extent
of additive genetic variance available in the genetic material
for related trait. A survey of genetic variability is essentially
the first step in crop enhancement and plant breeding is an
exercise in the management of variability (Hutchinson, 1958).
The broad sense heritability provides an idea about the
portion of observed variability attributable to genetic

difference. Heritability indicates the accuracy with
which a genotype can be identified by its phenotypic
performance. Burton (1952) suggested that heritability
estimates coupled with genotypic coefficient of
variation would be provide an accurate picture about the
extent of genetic advance would be expected through
simple selection. In the present investigation fresh green
weight per plant, total number of tillers per plant, plant
height, number of grains per plant, 100- seed weight and
seed yield per plant, exhibited high heritability along
with high genetic advance as percent of mean, indicates
the presence of additive genetic variance for these traits

in the genotypes and the selection of these characters may be
helpful for an enhancement of seed yield. These findings were
in agreement with Bibi, (2012) [5]; Sangwan et. al., (2012) [17];
Ahmed et.al., (2013) [3]; Krishna et.al., (2013); Shinde et al.,
(2015) [18]; Bind et al., (2016) [6]; Jaipal and Shekhawat,
(2016) [12] and Kumar et. al.,(2017) [15]. High GCV,
heritability and genetic advance provide better information on
simple selection that these traits would be useful for an
improvement of seed yield per plant in the genotype of oats
similar results were also found by Krishna et al., (2013),
Shinde et al., (2015) [18]; Bind et al., (2016) [6] and Kumar et.
al., (2017) [15].While, all the traits studied except leaves per
plant and nodes per plant were found to have high heritability
but with a law to moderate magnitude of genetic advance,
indicating the preponderance of additive gene effects. Similar
results were also observed by Chandan et.al., (2013) [8];
Ahmed et al., (2013) [3] and Avinashe et al., (2014) [4].
Estimation of phenotypic and genotypic correlation
coefficients between each pair of traits is present in Table 3.
The result exhibited that genotypic correlation coefficient

were higher than the phenotypic correlation coefficients,
which is indication of the inherent association among
various traits independent of environmental influence.
Seed yield per plant showed positive and significant
association with plant height, straw weight per plant,
harvest index, leaf width, biological yield per plant,
number of grains per plant and 100-seed weight at
phenotypic and genotypic levels. These results were
similar to Bibi et. al., (2012) [5]; Tewari and Pandey,
(2014) [19]; Krishna et al., (2014) [13] and Kumar, et al.,
(2017) [15]. While, positive correlation was observed for
days to flowering, days to maturity, panicle length,
number of nodes per plant and number of leaves per
plant is in line with Ahmed et al., (2013) [3], Tewari and
Pandey, (2014) [19], Jaipal and Shekhawat, (2016) [12] and
Kumar, et al., (2017) [15].High magnitude and maximum
positive direct effects on seed yield per plant was
exerted by number of leaves per plant followed by leaf
width, plant height, total numbers of tillers per plant,
day to flowering, harvest index, 100 seed weight,
biological yield per plant and panicle length, indicating
the true relationship between these characters as good
contributors to seed yield. Similar positive significant
observation regarding above result of the present study
has also been noted by Ahmed et al., (2013) [3], Tewari
and Pandey, (2014) [19]; Jaipal and Shekhawat, (2016) [12]
and Kumar, et al., (2017) [15].
The overall results indicate the presence of adequate
genetic variability among genotypes for most of the
traits in present investigation. High estimates of
heritability with high to moderate genetic advance as
percent of mean for fresh green weight per plant, total
number of tillers per plant, number of grains per
plant,100-seed weight, panicle length, harvest index and
seed yield per plant, indicating the preponderance of
additive gene effects. Genotypic correlation is higher
than phenotypic correlation, indicating less influence of
environment in study simple selection could be useful
for enhancement of seed yield.
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Table 1: Analysis of variance (ANOVA) for sixteen characters of oat (Avena sativa L.)
Source of
PH
LL
LW
BYPP
PL SYPP
D. F DF DM FGWP TNP
LPP NPP
GPP SW SWP HI
variation
(cm) (cm) (cm)
(g)
(cm)
(g)
128.87
0.19 67.17 1.95 19.58 13.91 15.74 7.43 25.43 3.80 0.49 15.42 17.45 4.80
Replication 2 5.43 8.68
63.40
16.62** 3392.82** 26.52** 39.58** 2.50** 25.04** 21.45** 31.85** 2.76** 75.37** 2.46** 1.30** 33.05** 30.25** 2.52**
Treatment 24
**
48 0.28 9.46
145.5
12.69 10.58 11.80 011.80 41.48 43.55 3.64 0.81 5.48 68.77 0.52
0.51 76.56
Error
*, **significant at 5% and 1% level, respectively
DF-Days to flowering
DM- Days to maturity
FGWP- Fresh green weight per plant
TNP- Total numbers of tillers per plant

PH- Plant Height
LL- Leaf length (cm)
LW- Leaf length (cm)
LPP- Leaves per plant

NPP- Nodes per plant,
BYPP- Biological Yield per plant (g)
GPP- Grains Per plant
SW- 100 Seed weight (g)

SWP- Straw weight per plant (g)
HI- Harvest Index (%)
PL - Panicle length (cm)
SYPP- seed yield per plant (g)

Table 2: Estimates of variability parameters for sixteen characters in oat (Avena sativa L.)
Characters
DF
DM
FGWP(g)
TNP
PH(cm)
LL(cm)
LW(cm)
LPP
NPP
BYPP(g)
GPP
SW(g)
SWP(g)
HI(5)
PL(cm)
SYPP(g)

Mean
93.81
127.50
151.84
14.40
44.42
1.66
167.74
5.34
5.34
14.22
95.97
10.09
4.46
29.68
26.69
4.20

Range
83.93-101.8
123.80 -131.07
82.60-221.60
8.53-20.13
35.87-50.07
1.48-1.77
154.67-177.93
5.20-5.47
5.20-5.60
12.53-16.33
86.40-106.20
8.68-11.72
3.96-5.35
25.75-37.72
17.13-29.05
3.68-5.34

PCV (%)
4.92
1.86
23.08
21.61
8.39
5.74
4.39
3.26
3.70
6.84
25.28
29.18
7.36
11.35
12.57
30.10

GCV (%)
4.89
1.84
21.67
20.15
8.07
5.36
4.06
3.20
3.59
6.71
25.19
28.89
7.07
11.10
12.25
29.88

Heritability (bs)
98.70
98.30
88.10
86.90
92.40
87.10
85.40
3.30
2.60
96.10
96.80
93.60
92.40
95.60
95.10
95.80

Genetic Advance
9.39
4.80
63.63
5.57
9.10
0.17
12.96
0.12
0.16
1.93
26.11
1.79
0.62
6.63
30.32
0.84

GA as percent of mean
10.00
3.76
41.90
38.68
35.98
10.24
7.15
0.18
0.18
13.57
30.53
27.74
13.90
22.23
24.60
30.00

Table 3: Estimates of correlation coefficient for genotypic (G) and phenotypic (P) levels among different characters in oat (Avena sativa )

Characters
DF

G
P
G

DM
P
G
FGWP(g)
P
G
TNP
P
G
PH(cm)
P
G
LL(cm)
P
G
LW(cm)
P
LPP
NPP
BYPP(g)

FGWP
PH LL
LW
BYPP
SWP
HI
PL SYPP
TNP
LPP
NPP
GPP SW(g)
(g)
(cm) (cm) (cm)
(g)
(g)
(%)
(cm)
(g)
- 0.653** -0..184 -0.214 0.007 0.175 0.069 0.568** 0.513** 0.002 0.070 -0.079 0.153 0.124 0.075 0.134
0.643** -0.164 -0.193 0.005 0.163 0.053 0.522** 0.490** -0.002 0.068 -0.080 0.141 0.120 0.070 0.127
-0.260
-0.118 0.418** 0.657** 0.136 0.204 0.447** 0.243 -0.003 -0.106 0.402** 0.052
0.409** 0.021
-0.231 -0.373*
-0.104 0.389*8 0.508** 0.127 0.201 0.482** 0.234 -0.001 -0.101 0.390** 0.054
0.015
0.780** 0.064 0.252 -0.144
-0.196
-0.157 0.184 -0.012 -0.118
0.598** 0.954** 0.515**
0.392**
0.756** 0.059 0.239 -0.135
-0.173
-0.135 0.167 -0.013 -0.113
0.501** 0.838** 0.475**
0.379**
0.326* -0.235 -0.226
-0.164
-0.009 0.299 -0.009 -0.002
0.007
0.514** 0.500**
0.429**
0.302* -0.217 0.151
-0.154
-0.003 0.263 -0.008 -0.026
0.006
0.432** 0.452**
0.402**
-0.212
0.169 0.578** -0.047 -0.037
0.560** 0.417** 0.064 0.471**
0.786**
0.418**
-0.174
0.168 0.523** -0.041 -0.036 -0.364 0.533** 0.393** 0.086 0.464**
0.652**
0.094 0.384** 0.230
-0.239 -0.212 0.125 -0.018 -0.181
0.412** 0.458**
0.115 0.359* 0.223 -0.373*
-0.195 -0.170 0.096 -0.009 -0.166
0.397**
-0.100 -0.091 0.206 0.151 0.597**
0.084 0.562**
0.641** 0.598**
-0.047 -0.049 0.196 0.146 0.583**
0.089 0.482**
0.528** 0.543**
0.875** -0.180 -0.012 -0.098 0.147 0.039** 0.315* 0.068
0.749** -0.150 -0.042 -0.055 0.096 0.033 0.225* 0.067
-0.124 0.018 -0.054 0.095 0.056 0.237 0.001
-0.116 -0.010 -0.042 0.066 0.041 0.194 0.021
0.357* 0.795** 0.055
0.115 0.325*
0.441**
0.351* 0.752** 0.058
0.110 0.324*

DF DM

G
P
G
P
G
P
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GPP

G
P

0.237
0.229

G
SW(g)
P
G
P
G
HI(%)
P
G
PL(cm)
P
G
SYPP(g)
P
*significant at P=0.05 and**significant p= 0.01
SWP(g)

0.434**
0.146 -0.032 0.533** 0.351**
0.156 -0.028 0.512** 0.358**
0.191 0.424**
0.454** 0.830**
0.187 0.389**
0.407** 0.785**
0.782** 0.071 0.905**
0.748** 0.067 0.873**
-0.093 0.824**
-0.085 0.793**
0.026
0.028
-

Table 4: Path coefficient analysis showing the direct and indirect effects of sixteen characters on the seed yield at genotypic level of oat (Avena
sativa L.)
PH
LL LW
BYPP
SW SWY
LPP NPP
GPP
(cm) (cm) (cm)
(g)
(g)
(g)
G 0.275 -0.328
0.136
-0.064 0.010 -0.118 0.042 0.454 -0.294 0.000 -0.011 -0.166 -0.332
DF
G 0.179 -0.502
0.192
-0.121 -0.028 0.080 0.258 0.485 -0.550 0.022 0.079 0.512 0.007
DM
0.231 0.085 -0.170 -0.089 -0.303 0.525 -0.055 0.032 -0.825 0.340
FGWP(g) G -0.050 0.131
-0.740
G -0.059 0.206
-0.577
TNP
0.296 -0.010 -0.220 -0.145 -0.071 0.237 -0.053 0.027 -0.904 0.019
-0.047 -0.002 0.341 0.143 -0.485 0.103 -0.259 -0.005 0.006 -0.880 0.214
PH(cm) G 0.002 0.011
-0.186
0.097 -0.285 -0.675 0.058 0.278 -0.084 -0.044 0.074 -0.0503 0.459
LL(cm) G 0.048 0.060
0.106
-0.070 -0.054 -0.063 0.618 -0.132 0.082 0.022 -0.025 0.257 0.389
LW(cm) G 0.019 -0.210
G 0.069 -0.136
0.125
-0.012 0.077 -0.105 -0.045 0.796 -0.492 -0.019 0.002 -0.207 -0.319
LPP
G 0.047 -0.162
0.228
-0.041 0.204 -0.033 -0.030 0.571 -0.706 -0.013 -0.003 -0.113 -0.207
NPP
0.381
-0.148 -0.063 0.278 0.127 -0.323 0.211 0.106 0.058 0.674 -0.120
BYPP(g) G 0.000 -0.103
G 0.019 -0.245
0.145
-0.048 -0.050 0.309 0.093 -.022 -0.031 0.038 -0.162 0.499 -0.316
GPP
G -0.022 -0.122
0.290
-0.127 -0.560 0.161 0.369 -0.176 0.091 0.084 -0.038 0.106 0.984
SW(g)
0.116
-0.003 0.751 0.143 -0.396 0.264 -0.163 0.006 -0.024 -0.955 -0.168
SWY(g) G 0.042 0.002
G 0.034 0.053
-0.136
0.088 0.559 -0.084 -0.370 0.070 -0.095 -.047 0.005 -0.748 -0.696
HI(%)
0.009
-0.003 0.086 0.012 0.052 0.567 -.404 0.012 -0.086 0.402 -0.153
PL(cm) G 0.21 -0.202
*significant at P=0.05 and**significant p= 0.01. Residual values (G)= 0.021 Bold value indicate direct effects

Characters

DF

DM

FGWP (g) TNP

DF- Days to flowering
DM- Days to maturity
FGWP- Fresh green weight per plant
TNP- Total numbers of tillers per plant

PH- Plant Height
LL- Leaf length (cm)
LW- Leaf length (cm)
LPP- Leaves per plant

NPP- Nodes per plant,
BYPP- Biological Yield per plant (g)
GPP- Grains Per plant
SW- 100 Seed weight (g)
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