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SUMMARY

The present investigation was carried out in Forage Section Department of Genetics &Plant
Breeding, Chaudhary Charan Singh Haryana Agricultural University, Hisar during rabi 2015-16 to estimate
the magnitude of correlation among yield and quality traits and their effects. High variability was found
in the present study material for dry matter yield it ranged from 30g (HFO-872) to 820g (UPO-212). The
genotypes with highest value of dry matter yield were Algerian, OL-125 and JHO-99-1. Positive and
significant correlations of dry matter yield per meter row length were recorded for plant height, seed
yield per meter row length, green fodder yield per meter row length, flag leaf length, inter-node length,
axis length, leaf length and germination %. Path coefficient analysis revealed that characters viz. green
fodder yield, number of tillers per plant, plant height and seed yield per meter row length had positive
and direct effects on dry matter yield per meter row length, while the characters number of days to 50%
flowering, peduncle length, axis length, number of spikelets/panicle, and number of leaves per plant
showed direct negative effects. Hence, it would be rewarding to lay stress on characters viz. green
fodder yield, number of tillers per plant, plant height and seed yield per meter row length for the

improvement of dry matter yield.
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Oat is considered to be a potential source of
low cost protein with good nutritional value. Oat has
a unique protein composition along with high protein
content of 11-15 %. Cereal proteins have been
classified into four types according to their solubility
as follows: albumins (water soluble), globulins (salt
water soluble), prolamins (soluble in dilute alcohol
solution) and glutelins (soluble in acids or bases). Oat
protein not only differs in the structural properties but
also differs in distribution of protein fraction in
comparison to other cereal grains. Other cereals such
as wheat and barley have characteristic protein matrix
which lacks in oat. In wheat and some other cereals,
the storage protein is insoluble in salt solutions, while
in oats, a large portion of salt water soluble globulins
also belong to the storage proteins of the endosperm
(Klose et al. 2009).

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 practised.
The traits contributing significantly towards yield
could be identified and used as base for alternative

selection criteria for forage yield improvement. In
forage oat, dry fodder yield is an important character
on which animal performance is dependent. Hence,
dry fodder yield per meter row length was taken as
dependent character for correlation studies in this
investigation.

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. Both green and dry fodder
yield are equally important if we consider
morphological characters, however, in case of animal
performance and their body maintenance, dry fodder
yield is more important. Thus in present study path
coefficient analysis was done considering dry fodder
yield as a dependent character.

MATERIALS AND METHODS
The field experiment was conducted at the

Forage Research Area, Department of Genetics &
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Agricultural University, Hisar during rabi 2015-16.The
experimental material comprising of 92 oat genotypes
was evaluated for 24 characters following the
recommended agronomical package of practices in a
Randomized Block Design with three replications
keeping row to row distance 45 cm and plant to plant
distance atl0cm. The observations were recorded
under prevailing weather conditions given in (Table 1
and Fig. 1) taken from Department of Agricultural
Meteorology C.C.S. Haryana Agricultural University,
Hisar. The observations were recorded on five
randomly selected plants of each genotype in each
replication for the 16 morphological characters viz.,
plant height (cm), number of days to 50% flowering,
number of days to maturity, number of tillers/plant,
number of spikelets/panicle, flag leaf length (cm),
internode length (cm) peduncle length (cm), axis
length (cm), seed yield (g), 100-seed weight (g), leaf
length(cm), leaf width (cm), green fodder yield/meter
row length (kg), dry matter yield/meter row length (kg)
and number of leaves/plant and six seed quality
parameters viz. germination (%), seedling length (cm),
seedling dry weight (mg), seed vigour index I, seed
vigour index Il and electrical conductivity (mS/cm/
seed) and quality characters such as forage crude
protein (%) and seed crude Protein (%).

RESULTS AND DISCUSSION
Variability and Mean Performance

High variability was found in the present
study material for dry matter yield (Table 1) it ranged
from 30g (HFO-872) to 820g (UPO-212). The
genotypes with highest value of dry matter yield were
ALGERIAN, OL-125, JHO-99-1, HFO-879, HFO-
502, HFO-58, HFO-876, HFO-409, HFO-839, HFO-
836, HFO-884, HFO-852, HFO-845, HFO-883, HFO-
610, HFO-706, HFO-904, HFO-924 and HFO-912.
Similar findings were also reported by Pundir et al.
(2008) and Sangwan et al. (2012).

Genotypic and Phenotypic Correlation Coefficients

Analysis of variance showed all the characters
were highly significant, thereby indicating that that
there was enough variability among the genotypes for
characters studied. Results indicated that many yield
contributing traits viz., plant height, leaf length and
dry matter yield had positive and highly significant
correlation at genotypic as well as phenotypic level
with green fodder yield (Table 2 and Fig. 2) and the
selection based on these characters will result in
improving the dry matter yield in oat. Further perusal
of the data revealed that none of the traits under study

TABLE 1
List of ninety different genotypes of oat used in the study
S.No. Genotypes Source DMY S.No. Genotypes Source DMY S.No. Genotypes Source DMY
1 JO-1 IJNKVV, Jabalpur 357 31 HFO-502 CCSHAU, Hisar 187 61 HFO-845 CCSHAU Hisar 213
2 ALGERIAN  ALGERIA 304 32 HFO-58 CCSHAU, Hisar 163 62 HFO-883  CCSHAU Hisar 218
3 HFO-267 CCSHAU, Hisar 128 33 HFO-78 CCSHAU, Hisar 123 63 HFO-831  CCSHAU Hisar 154
4 OL-125 PAU, Ludhiana 199 34  HFO-60 CCSHAU, Hisar 193 64 HFO-114  CCSHAU Hisar 193
5 OL-10 PAU, Ludhiana 169 35 HFO-603 CCSHAU, Hisar 185 65 HFO-832 CCSHAU Hisar 204
6 PLP-1 CSKHPAU, Palampur 163 36 HFO-878  CCSHAU, Hisar 152 66 HFO-603  CCSHAU Hisar 256
7 JHO-2006-4  IGFRI, Jhansi 210 37 HFO-874 CCSHAU, Hisar 122 67 HFO-605 CCSHAU Hisar 195
8 SABZAR SKAUST, Shrinagar 222 38 HFO-875  CCSHAU, Hisar 105 68 HFO-611  CCSHAU Hisar 253
9 DUNAV BULGARIA 175 39 HFO-872 CCSHAU, Hisar 108 69 HFO-704 CCSHAU Hisar 145
10 JHO-851 IGFRI, Jhansi 228 40 HFO-498  CCSHAU, Hisar 146 70 HFO-715  CCSHAU Hisar 238
11 UPO-94 GBPUAT, Pantnagar 181 41 HFO-867 CCSHAU, Hisar 181 71 HFO-610 CCSHAU Hisar 181
12 JHO-822 IGFRI, Jhansi 193 42 HFO-508  CCSHAU, Hisar 210 72 HFO-706 ~ CCSHAU Hisar 179
13 SKO-90 SKAUST, Shrinagar 128 43 Kalojan Bulgaria 195 73 HFO-703 CCSHAU Hisar 158
14 JHO-99-1 IGFRI, Jhansi 228 44 HFO-409  CCSHAU, Hisar 158 74 HFO-575  CCSHAU Hisar 153
15 FOS-1/29 CCSHAU, Hisar 240 45 HFO-414 CCSHAU, Hisar 140 75 HFO-614 CCSHAU Hisar 200
16 DULO Bulgaria 316 46 HFO-523  CCSHAU, Hisar 144 76 HFO-707  CCSHAU Hisar 168
17 UPO-212 GBPUAT, Pantnagar 263 47 HFO-433 CCSHAU, Hisar 160 7 HFO-905 CCSHAU Hisar 175
18 0S-6 CCSHAU, Hisar 193 48 HFO-885  CCSHAU, Hisar 142 78 HFO-908  CCSHAU Hisar 213
19 JHO-2006-2  IGFRI, Jhansi 140 49 HFO-896 CCSHAU, Hisar 171 79 HFO-914 CCSHAU Hisar 218
20 KENT AUSTRALIA 187 50 HFO-839  CCSHAU, Hisar 105 80 HFO-909  CCSHAU Hisar 206
21 HFO-505 CCSHAU, Hisar 128 51 HFO-836 CCSHAU, Hisar 121 81 HFO-904 CCSHAU Hisar 204
22 HFO-975 CCSHAU, Hisar 187 52 HFO-863  CCSHAU, Hisar 125 82 HFO-910  CCSHAU Hisar 249
23 HFO-69 CCSHAU, Hisar 107 53 HFO-884  CCSHAU, Hisar 137 83 HFO-913  CCSHAU Hisar 227
24 HFO-876 CCSHAU, Hisar 210 54 HFO-841  CCSHAU, Hisar 122 84 HFO-921  CCSHAU Hisar 115
25 HFO-305 CCSHAU, Hisar 205 55 HFO-851  CCSHAU, Hisar 156 85 HFO-924  CCSHAU Hisar 258
26 HFO-504 CCSHAU, Hisar 240 56 HFO-880  CCSHAU, Hisar 122 86 HFO-919  CCSHAU Hisar 200
27 HFO-864 CCSHAU, Hisar 187 57 HFO-893 CCSHAU, Hisar 121 87 HFO-906 CCSHAU Hisar 154
28 HFO-865 CCSHAU, Hisar 169 58 HFO-852  CCSHAU, Hisar 110 88 HFO-912  CCSHAU Hisar 303
29 HFO-877 CCSHAU, Hisar 216 59 HFO-870  CCSHAU, Hisar 140 89 HFO-902  CCSHAU Hisar 194
30 HFO-879 CCSHAU, Hisar 287 60 HFO-862  CCSHAU, Hisar 130 90 HFO-920  CCSHAU Hisar 200
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Fig. 1. Agro-meteorological data during the period of experimentation from November 2015 to April 2016.

had a negative and significant correlation with green
fodder yield and dry matter yield as well.

Traits like plant height, flag leaf length,
internode length, axis length, seed yield, leaf length,
green fodder yield and germination percentage showed
positive and highly significant correlation amongst
each other. Highest value of positive and significant
correlation was observed between green fodder yield
and dry matter yield (0.654) followed by plant height
(0.391), flag leaf length (0.254) and seed yield (0.211).
Positive and non-significant correlation exhibited by
traits like days to 50% flowering, number of spikelets/
panicle, seed index, crude protein forage, seedling
length, seedling dry weight, seed vigour index-1 and
seed vigour index-11 while it showed negative and non-

significant with remaining characters.

Plant height exhibited positive correlation
with flag leaf length, axis lengh, spikelets/panicle,
number of tillers/plant, days to 50% flowering, days
to maturity, seed yield, green fodder yield and dry
matter yield and negative correlation with peduncle
length and 100 seed weight. Ziya et al., (2001), Kumar
et al., (2004), Lorencetti et al. (2006), Surje and De
(2014), Ahmed et al. (2013), Krishna et al. (2014) and
Kumar, et al. (2016) also reported similar results.

Path Coefficient Analysis

Partitioning of the total correlation coefficient
into direct and indirect effects for dry matter yield
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Fig. 2. Mean performance of top 10 genotypes of oat for green fodder yield and dry matter yield.
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showed a positive direct effect of yield contributing
traits viz. green fodder yield (0.5709), tillers per plant
(0.1931), plant height (0.1554) and seed vyield per
meter row length (0.1596) while days to 50%
flowering (-0.2288), peduncle length (-0.036), axis
length (-0.0445) and number of leaves per plant (-
0.4082) had negative direct effects on dry matter yield
per plant (Table 3).

Thus, the improvements in characters such as
plant height, green fodder yield, number of tillers per
plant and seed yield will help improve fodder yield
both directly and indirectly. Negative direct effect was
contributed by traits like peduncle length, number of
spikelets/panicle, number of leaves per plant and
number of days to 50% flowering, however, diluted
the positive and direct effect of earlier traits on green
fodder yield.

The positive indirect effects were contributed
through most of the traits except peduncle length and
number of days to maturity (Table 3). Krishna et al.
(2014) reported positive direct effect on green fodder
yield was contributed by leaf stem ratio, dry matter,
spike length and number of spikelets per panicle.
However indirect effect on improvement in green
fodder yield was exerted by most of the traits studied.
So a direct selection for all these traits will helps in
improvement of green fodder yield. Green fodder yield
was positively correlated with most of the traits studied
except number of leaves and stem girth. Among
different traits, plant height and leaf length showed
positive correlation with most of the traits studied.

Positive and significant genotypic correlation
values of traits viz., Plant height (0.3272), flag leaf
length (0.18302), seed yield (0.1263), leaf length
(0.1942), had high positive indirect effects via green
fodder yield. The findings of Choubey et al. (2001),
Vaisi et al. (2013), Krishna et al. (2014) and Kumar et
al. (2016) also confirm to our results. In light of the
above findings the characters plant height, tillers per
plant and longer leaves can be identified as main
characters contributing towards dry fodder yield
directly and indirectly and selection based on these
characters will be effective in developing high yielding
fodder oat genotypes. At the same time, progress in
breeding for enhanced dry matter yield may be
adversely affected by selection for traits like number
of leaves per plant and number of days to 50%
flowering due to a strong negative association of these
traits with dry matter yield.
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