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ABSTRACT

Oat (Avena sativa L.) is an important winter cereal fodder crop of Rabi season in the U.T. of Jammu and
Kashmir and the present study was aimed to ascertain the variability, interrelationship and cause and effect
analysis among morpho-physiological, yield and quality traits in twenty-eight oat germplasm lines. The
efficiency of selection can be broadened for certain traits using estimates of genetic variability parameters,
thereby, increasing the efficiency of different breeding strategies to obtain genetic gains. Twenty-eight oat
germplasm lines were evaluated during two consecutive years viz., Rabi 2018-2019 and Rabi 2019-2020 in a
randomized complete block design with three replications. Data were collected on different morpho-
physiological, yield and quality traits. The statistical analysis revealed that the germplasm lines differed
significantly for all the traits. Crude protein, leaf stem ratio, dry matter yield, leaf area index and regeneration
percentage reflected high heritability coupled with high genetic advance indicating that these parameters
can be used for selection in oat breeding programs. Correlation and path coefficient analysis revealed that
dry matter yield, leaf area index and leaf stem ratio had a highly significant positive and direct association
with green fodder yield. Hence, selection based on such component traits may increase the green fodder

yield in oat germplasm.

Introduction

The demand of Oat (Avena sativa L.) is increasing
because of its wide range of adaptation, high nutritional
value and multifarious uses including food for humans,
feed for livestock and other value-added and industrial
products.

The cultivated species are descended from the wild
forms that were probably found as a weed in cultivated
cereals in the Mediterranean region, Asia Minor, North
Africa and Transcaucasia. Oat is distinct due to its
multifunctional traits and nutritional profile. Recent
advancement in food and nutrition has revealed the
importance of its various components. Green fodder

produced by oat contains about 10 to 13 per cent protein
and 30 to 35 per cent dry matter. It is capable of giving a
green fodder yield of 33.30-55.80 tonnes per hectare
under the single-cut system, whereas it gives 40.80-41.60
tonnes per hectare under a multi-cut system in the
Northwest zone of the country. Forage oats are grown in
winter under a wide variety of soil and climatic conditions.
Oat is an important winter fodder, mostly fed as green
but surplus is converted into silage or hay to use during
fodder deficit periods. Farmers face a shortage of green
fodder during winters when there are only dry stalks of
dry cereal fodders or dry summer grasses. Oat has a
genetic potential to produce three-fold green fodder, that
is, 60 to 80 tonnes per hectare and can feed a double
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number of animals per unit area as against the traditional
fodder crops. Oats is a promising fodder crop due to its
fast-growing nature, nutritive value and tolerance to
salinity.

Considering the potentiality of fodder oats, there is a
need for improvement and to develop varieties suited to
specific agro-ecological conditions. Genetic variability is
a major factor that determines prospects of yield
improvement in future since they allow identifying the
nature of the action of genes involved in the control of
quantitative traits and evaluating the efficiency of different
breeding strategies to obtain genetic gains. Parameters
of genotypic and phenotypic coefficients of variation
(GCV and PCV) are useful in detecting the variability
present in the genotypes. Heritability and genetic advance
to determine the influence of environment in expression
of characters and the extent to which improvement is
possible after selection. Crop improvement depends on
the magnitude of genetic variability and the extent to which
desirable characters are heritable. High heritability alone
is not enough to make an efficient selection in segregating
generation unless the information is accompanied by a
substantial amount of genetic advance. The correlation
estimated by the specific coefficient is important in plant
breeding because it quantifies the degree of genetic and
non-genetic association between two or more traits,
allowing indirect selection. The path analysis justifies the
existence of positive and negative correlations, high and
low magnitudes among the studied traits. Knowledge of
genetic variability within a crop and correlation among
the yield contributing characters is essential for the long-
term success of a breeding program and maximizes the
exploration of germplasm resources. The objective of
this study was to determine the genetic variations and
associations among desired traits and their direct and
indirect contributions towards green fodder yield.

Material and Methods

The experimental material consisted of 28 diverse
genotypes collected from different centres of the country
(Table 1). The experiment was conducted in randomized
block design with three replication at the Research Farm
of the Division of Plant Breeding and Genetics, SKUAST-
J during Rabi seasons in two consecutive years 2018-
2019 and 2019- 2020. Each treatment was sown in 4
rows each of 2 m length with 25 cm spacing between the
rows. Data on different traits viz; plant height, leaf length,
number of tillers per plant, dry matter yield, leaf width,
number of leaves per plant, leaf area index, crude protein,
stem girth, regeneration percentage, leaf stem ratio, days
to 50 percent flowering, days to maturity and green fodder
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Table1: List of all the oat genotypes evaluated in present

study.
S. Genotype Source Origin/pedigree
1 JHO99-2 IGFRI, Jhansi IGFRI, Jhansi
2 SKO188 SKUAST-K SKUAST-K
3 SKO9% SKUAST-K SKUAST-K
4 SKO90 SKUAST-K SKUAST, K
. | A sativa-JHO-851 X A.
5 | JHO2000-4 IGFRI, Jhansi
maroccana - 16/30
6 Sabzar SKUAST, K SKO2
7 JHO88-2 IGFRI, Jhansi IGFRI, Jhansi
8 SKO98 SKUAST-K SKUAST-K
9 JHO99-1 IGFRI, Jhansi | OS7x1GO320-1139-19
10 SKO20 SKUAST-K EC-13178
n JHO855 IGFRI, Jhansi IGFRI, Jhansi
12 JHO 822 IGFRI, Jhansi | 1GO-4268X Indio-6-5-1
CSKHPKYV, . .
13 | Palampurl Palampur Algerian variety
14 HJ8 CCSHAU, Hisar [ OS-7x S-3021 P15
15 0S405 CCSHAU, Hisar [ CCSHAU, Hisar
Introduction
16 | Kent (Check) USA EC(29050)
17 0s377 CCSHAU, Hisar HJ 8 x Kent
18. 0os7 CCSHAU, Hisar | HFO 10 x HFO55P2
19 0S403 CCSHAU, Hisar [ CCSHAU, Hisar
20 JHO 857 IGFRI, Jhansi Hiugo Karyokuro
21 HFO 114 CCSHAU, Hisar | germplasm line 37/14
2 Local 4 Rajouri Rajouri
23 0S424 CCSHAU, Hisar [ CCSHAU, Hisar
24 0S 346 CCSHAU, Hisar [ CCSHAU, Hisar
25 0S6 CCSHAU, Hisar | HFO 10 x HFO 55 P2
26 Local 1 Poonch Poonch
27 Local 2 Poonch Poonch
28 Local 3 Rajouri Rajouri

yield was recorded. Five competitive plants of each
genotype per plot were randomly tagged. them days to
flowering, days to maturity, green fodder yield,
regeneration percentage and dry matter yield were
recorded on the plot basis whereas for the rest of the
traits data were recorded from an average of tagged
plants only. The data collected for 2 years was averaged
(Table 2) and subjected to analysis of variance to test the
genotypic differences among the genotypes commonly
applicable to the randomized block design as per method
suggested by Panse and Sukhatme (1985). Heritability in
broad sense was estimated as suggested by Hanson et
al., (1956). Genetic advance (at 5% selection intensity)
was calculated using the formula given by Allard (1960).
For calculating the genotypic and phenotypic correlation
co-efficient for all possible combinations the formula
suggested by Millar et al., (1958) and Johnson et al.,
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Table2: Mean performance and range for different morpho-physiological and quality characters of oat genotypes.
Dry Days Green
S Plant | Leaf _Il_\!o. oF | Matter Leaf No. of Leaf Stem | Regene-| Leaf |  tO Days |eadder
. . illers| . ) Leaves Crude | =. . o to .
No.| Genotypes |Height|Length| Yield [ width | |Area Brotein Girth| ration |Stem | 50% MolLr Yield
em | e | pant K/ | (cm) Plant | INdEX em) | (%) |Ratio|Flowe- rity (Ky/
plot) ring plot)
1] JHO99-2 | 9393 | 3H 1207 | 142 | 165 | 7617 [1186( 849 | 25 | 4833 | 016 | 100.33 {14133| 6.18
2| SKO188 | 86 | 3153 | 1165 | 106 | 147 (7378 | 914 | 886 | 222 | 4833 | 048 | 107.67 |14867( 521
3 SKO9% | 8493 | 3953 | 11.73 | 076 | 151 | 704 |1127| 98 |[209| 5333 | 051 | 105 | 146 | 56
41 SKO9 (6015]| 28 83 | 087 | 155 | 498 [ 57| 798 | 1A 45 038 | 104.33 [14533| 414
5] JHO20004 |10283( 4427 | 1207 | 166 | 174 | 807 |1669| 117 | 211 | 4833 [ 045 | 97 138 | 828
6 | SABZAR | %473 | 462 15 | 129 | 171 | 8437 |1783| 73 | 214 45 053 101 | 142 | 68
7| JHO88-2 |10207( 4163 | 1497 | 154 | 181 ( 100 |2029| 1044 | 237 | 4667 | 053 | 10167 |14267| 826
8 SKO98 | 7995 [ 301 93 | 106 | 171 | 651 9 | 1849 | 204 | 5333 | 055 | 111 | 152 | 526
9] JHO99-1 | 919 [ 3997 | 1303 | 13 181 | 8683 |1679| 1209 | 209 | 4167 [ 047 | 103 | 144 | 674
10| SKO20 | 8707 | 4045 | 118 | 122 | 165 | 7867 |1411| 695 [178| 4333 | 035 | 99 140 | 668
11] JHOB855 | 8353 [ 328 111 [ 065 | 148 | 666 | 873 | 853 | 191 40 032 101 | 142 | 362
12] JHO822 | 85 | 4163 | 89% | 066 | 138 | 537 | 825 | 1024 [ 167 | 6333 | 03| 99 140 | 342
13| Palampurl | 7377 | 328 | 1077 | 053 | 153 [ 676 | 92 | 776 |L171| 4667 (037 ]| 101 | 142 | 28
14 HJ8 83 | 363 | 1163 | 12 17 | 7367 1218 948 | 158 70 047 | 11033 {15133 583
15] 0OS405 | 8987 | 438 15 ( 107 | 16 | 7287 | 137 | 658 | 207 | 4333 | 033 | 101 | 142 | 614
16 | Kent (check)| 95.73 | 4315 | 1097 | 144 | 181 | 698 |1463| 875 | 224 60 031 | % 137 | 63
171 0S377 % | 308 | 1173 | 135 | 19 | 704 |1429| 1285 | 21 | 4333 [ 037 | 101 | 142 | 657
18 0os7 9087 | 4545 | 106 | 084 | 168 | 712 (1453 1449 | 21 | 8167 | 031 | 102 | 143 | 505
19| 0S403 |10197( 4801 | 1297 | 161 | 18 | 819 | 188 | 805 | 197 | 5167 (051 | 103 | 144 | 7.76
20| JHOS857 | 948 | 474 | 1273 | 124 | 178 | 8027 |1812| 1403 | 211 3 03| 102 | 143 | 674
21| HFO114 | 8L3 | 353 113 | 085 | 155 | 7133 (1047 912 2 a0 031 103 | 144 | 418
2| Local4 |[845| 413 | 883 | 083 | 158 [ 5597 | 978 | 1407 | 194 | 6833 | 029 | 10267 |14367| 49
23| 0S424 81 | 338 115 | 096 | 148 | 7253 | 965 | 1485 | 189 45 035 | 100 | 141 | 476
24| 0S346 |[9895| 4007 | 1253 | 155 | 191 [ 752 | 155 | 1382 | 165 0 029 98 139 | 686
25 0S6 11563 | 4063 | 1307 | 141 | 177 | 8317 (1613 1561 | 1.86 0 046 | 9% 137 | 708
26| Locall |[8373] 4573 | 1093 [ 098 | 168 | 69.13 |1413| 1272 | 198 40 0.3 | 10133 |14233| 564
27| Local2 | 8743 ] 4227 | 1093 | 125 | 16 [ 6913 |1231| 883 |191| 3333 [ 026 | 101 | 142 | 6.07
28| Local3 | 9287 | 3615 n 11 158 74 | 113 89 | 19| 3833 [ 04| 103 | 144 | 604
60.15-| 2800- | 830- | 053- | 138 [49.80- | 5.75-| 658- |158-| 30.00- |0.16-| 96.00- |137.00- 282-
Range 11563 | 4801 | 1497 | 166 | 191 |10000|2029| 1849 | 250 | 8167 | 055 | 11100 |15200( 828
C.Dat5% 618 | 48 | 224 [ 021 | 029 | 59 |307| 077 |033| 1359 | 004 | 261 | 261 | 092
CV 42 | 752 | 1201 | 1158 | 1065 | 494 (1439 4390 [1023| 1693 | 694 | 156 | 111 | 969

(1955) were adopted. Path co-efficient analysis was done
according to the procedure employed by Wright (1921)
and Dewey and Lu (1959). The statistical analysis was
carried out by using computer software INDOSTAT 9.2.

Results and Discussion

The analysis of variance revealed significant
differences among the genotypes for all characters
studied indicating a high degree of variability in the
material. Genetic parameters such as genotypic,
phenotypic and environmental variance; genotypic,
phenotypic and environmental coefficient of variation;
broad sense heritability and genetic advance in percentage
were analysed for all fourteen traits for twenty-eight
genotypes (Table 3). The estimates of phenotypic variance

were higher than the corresponding estimates of
genotypic variance for all the traits except leaf stemratio,
indicating thereby, the influence of environment in the
expression of these traits. Since these estimates solely
do not provide means to assess the nature of genetic
variability, phenotypic and genotypic coefficients of
variation were also estimated. The highest genotypic
coefficient of variation was recorded for crude protein
(28.45) followed by leaf area index (27.01) and dry matter
yield (26.08). Sizeable value of the genotypic coefficient
of variation in respect of these traits indicated high genetic
and very little environmental influence and thus these
traits may be relied upon for the purpose of selection of
phenotypic basis. The highest phenotypic coefficient of
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Table3: Genetic parameters of variability for different morpho-physiological and quality characters of oat genotypes.
No. of Dry No. of Days D Green
Source Plant | Leaf T'IOI.O Matter | Leaf LO‘O Leaf Stem | Regene-| Leaf | to foys Fodder
of Height|Length| ' /ers Yield |Width 67\/65 Area | C'W€ |Girth| ration |Stem | 50% vas | Yl
variation cm) | €m) Ky | (m) Index|PTOEIN em) [ (%) |Ratio| Flowe- | Vo | (kg
Plant Plant . rity
plot) ring plot)
Genotypic
. 10053( 2641 | 136 | 009 | 001 | 98.88 |1236| 9.34 [ 0.03| 157.14 | 0.01 | 11.93 | 1193 | 1.80
Variance
Phenotypic
. 11480( 3518 | 324 | 010 | 0.04 (111.86]1587| 957 |0.07| 226.10 | 0.01 | 1447 | 1447 | 212
Variance
Environmental
. 1427 | 877 | 183 | 002 | 003 | 1299 | 351 | 022 (004 | 6896 | 000 | 254 | 254 | 0.32
Variance
PCV 1191 | 1506 | 1577 | 2853 | 12.05| 14.49 |30.60| 28.79 [1341| 30.66 |26.34| 3.74 | 266 | 25.01
GCcV 1114 | 1305 | 10.22 | 26.08 | 563 | 1362 |27.01| 2845 [ 866 | 2556 |2541| 339 | 242 | 23.06
ECV 420 | 752 | 1201 | 1158 | 1065 | 494 |1439( 439 (1023 1693 | 694 | 156 | 112 | 9.69
hz(Broad Sense) | 87.57 | 75.08 | 4202 | 8354 | 21.87 | 88.39 | 77.89| 97.67 (41.78| 69.50 |[93.07| 8247 |82.47 | 85.00
G.Aas %
o 2148 | 2329 | 1365 | 49.10 | 543 | 26.38 |49.11| 57.92 (1154 4389 |5050| 6.35 | 452 (4379
of Mean 5%
G Aas %
2752 | 2985 | 1750 | 6292 | 6.96 | 33.81 |6293| 7423 (14.78] 5625 |64.72| 813 | 580 | 56.12
of Mean 1%
General Mean | 90.00 | 39.39 | 1141 | 1.13 | 166 | 73.01 |13.02| 10.74 | 199 | 49.05 | 0.38 | 101.83 |142.83| 5.82

variation was recorded for regeneration percentage
(30.66) followed by leaf area index (30.60), crude protein
(28.79) and dry matter yield (28.53) almost following the
same trend suggesting thereby that the scope for
improvement of these traits during selection could be
based on phenotypic variability. The moderately high value
of PCV and GCV has been reported in fodder oats for
the number of tillers per plant (Dubey et al., 2014a) and
leaf length (Krishna et al., 2013). Considerable low
estimates of PCV and GCV were reported for days to
50 per cent flowering and days to maturity (Bind et al.,
2016; Dubey et al., 20144a). The estimates of heritability
act as a predictive instrument in expressing the reliability
of phenotypic value. Therefore, high heritability helps in
effective selection for a particular trait. The estimate of
heritability for different traits studied ranged from 21.87
(leaf width) to 97.67 (crude protein). The results are in
general agreement with the findings of other workers
(Krishna et al., 2013; LeiSova- Svobodova et al., 2019;
Sahu and Tiwari, 2020). Heritability in conjunction with
genetic advance would give a more reliable index of
selection value (Johnson et al., 1955). In the present study
high heritability was coupled with high to medium genetic
advance (as per cent of mean) in crude protein, leaf stem
ratio, green fodder yield, dry matter yield, leaf area index
and regeneration percentage. This indicated the scope
for selection in these traits also reported by Bind et al.,
2016; Chauhan and Singh, 2019. Hence it indicated the
predominance of additive gene action for controlling these
characters. Therefore, these characters can be improved

simply through selection. High heritability with low genetic
advance was observed for days to maturity and days to
50 per cent flowering. It suggested non-additive gene
action for the expressions of these characters. The high
heritability was exhibited due to favourable influence of
environment rather than genotype and selection for such
traits might not be rewarding.

Selection based on the detailed knowledge of
magnitude and direction of association between yield and
its attributes is very important in identifying the key
characters, which can be exploited for crop improvement
through a suitable breeding programme. The correlation
Coefficient for genotypic and phenotypic levels are
presented in Table 4. Genotypic correlation coefficients
were found higher than the phenotypic correlation
coefficients in most of the cases except in crude protein
which suggested that character association had not been
largely influenced by environmental factors. There were
highly significant and positive correlations of green fodder
yield with leaf width, dry matter yield, leaf area index,
number of tillers per plant, plant height and number of
leaves per plant both at genotypic and phenotypic levels.
These findings were in general agreement with the earlier
reports of various workers (Bibi et al., 2012; Ahmed et
al., 2013; Krishna et al., 2014; Sahu and Tiwari, 2020).
So, direct selection for the positively correlated characters
will be helpful in the improvement of green fodder yield.
High positive contribution shown by various characters
might have a direct impact on fodder yield improvement
(Ahmed et al., 2013).



1796 Mahrukh et al.

Table4: Genotypic and phenotypic correlation coefficient among different morpho-physiological and quality characters of oat

genotypes.
No. Dry No.of Days 5 Green
Plant | Leaf of [Matter | Leaf LO‘O Leaf Stem | Regene- | Leaf to tays Fodder
Traits Height | Length | Tillers | Yield [Width ea;ves Area | CTU%e | Girth | ration | Stem | 50% Mot Yield
em) | cem) | / (Kg/ | (cm) Slant Index | PrOtin| cm) | (%) |Ratio | Flowe- | V&Y | (kg/
Plant | plot) an ring rity plot)
Plant
Height G| 221 | 362 | 020 | 048 | 260 | 4% | 1042 ( 006 | 02 007 | 011 | 3B1128 | -361197 | 081**
cm) P 014 | 01 | 001 | O 006 [ 013 | 004 | 001 | OO oo 001 | -717B2 | 71749 | Q7L
Leaf
Length G| 150 (534 | 010 | 08 | 1% | 271 | 94 | 001 | o0l 000 006 | 323807 | 323871 | 062
cm) P 08B | 020 | 001 | 019 o [ oo7r | 004 | 000 000 000 000 | 64317 | 64315 | OBI**
No. of
Tillers G| 18 [ 28 | 024 | 049 | 263 | 68 | 1151 | 001 003 013 | 027 | 197863 | -19M902 | 087
Plant P| 008 06 | -0.02| 04 o [ 05 | 03 | 000 0oL 001 02 | 26743 | 26742 | 055
Dry
Matter

Vield | G| 1 | 237 | o | 062 | 3% | 445 | 9o | 00 | 0 | 010 | 016 | 13418 | 183433 | 098+
Ky |P| 00 | o8 | oo | 048 | oo | 02 |08 | Om | 0oL | 002 |00l | 42691 | 4%% | 0%

plot)
Leaf
Width G 213 334 023 0B | 269 | 545 | 1200 | 00 02 013 Q21 | 191124 | 191162 | 099**
(cm) P 006 006 Q01 026 014 | 007 | 004 000 001 000 001 | 24049 | 24048 | 056>
No. of
Leaves G 160 229 026 Q4 233 | -6.31 | 1077 000 03 008 033 | 124541 | 124565 | 081**
Plant 010 007 002 029 0B | 019 | 0 000 02 02 0B | 23027 | 2027 | OO
Leaf
Area G 187 426 022 050 262 | b2 1233 002 03 007 Q21 | 249306 | 249355 | 091**
Index P 010 015 Q01 033 0m 055 |-005| 00 001 001 02 | 5B21 | 5519 | 078
Crude | G 08 Q14 Q01 005 125 | 010 101 019 | 00 000 Q06 | 5270 | 5027 008
Protein | P o 001 000 o 03 000 000 | 0.02 | 000 000 001 | 12347 | -12347 0m
Stem
Girth G 062 100 010 028 Q71 | 301 | 48 001 0.07 Q01 Q04 | 17336 | 17339 | 049
cm) P 02 001 Q01 010 03 0B | 001 000 0.06 000 00 | H202 520 025*
Regen-
eration G| {063 006 Q13 024 141 26 | 34 000 000 | -0.25 | 002 | 239285 | 239332 | 040
% P 003 Q01 000 Q13 Q01 | 006 | 001 000 000 | -0.08 | 000 | 40648 | 40646 | 02r*
Leaf
Stem G 00 0% 008 Q12 00 | 2% | 313 002 000 001 -0.81 | 311492 | 311558 | 033
Ratio P 02 Q01 000 008 02 007 | 001 000 000 000 0.09 | 6% | 6H66 | 029%*
Days
to 50

% G| 114 ( 254 [ Q07 | 017 O | 115 | 451 | 001 | 000 [ 009 | 037 [-6809.69 681103 | -024*
Flowe- | P| 006 | 008 | 000 | 013 | 02 | 0@ | 002 000 000 | 002 | 003 |1630.43(-163037 | 02*
ring
Days
to G| 114 ( 254 [ Q07 | 017 O | 115 | 451 | 001 | 000 [ 009 | 037 | 680969 [6811.03 | -024*
Matu- | P | 006 | 008 [ 000 | 013 | 02 | 0B | o 000 000 | 002 | 003 | 163043 |-1630.37 | -022*
rity

As simple correlation does not provide the true  indirect effects through path coefficient analysis. It allows
contribution of the characters towards the yield, these  separating the direct effect and their indirect effects
genotypic correlations were partitioned into direct and  through other attributes by apportioning the correlations
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Table5: Genotypic and phenotypic path coefficient for green fodder yield with different morpho-physiological and quality

characters of oat genotypes.

No. Dry No. of Days b Green
Plant | Leaf of [Matter | Leaf LO‘O Leaf Stem | Regene- | Leaf to S | Fodder
Traits Height [ Length [ Tillers | Yield |Width ea;ves Area | Crude | Girth | ration |Stem | 50% Mto Yield
(cm) | (cm) / (Kg/ | (cm) p Index | Protein| cm) [ (%) [Ratio| Flowe- atu- (Kl
Plant | plot) ant ring ity plot)
Plant
Height G| 100 [ 068 | 084 | 077 | 0%6** | Q72 [ 085* | 026* | 028* | 029** | 014 [ 052 [ 052 [ 08**
(cm) P 100 | 057 | 057 [ Q6/* | 040* | O™ [ Q72 | 025* | 012 | 020 | 011 | Qdd** | 044 | Q7™
Leaf
Length G 100 |0.43**|0.44**|0.72**|0.43**|0.80** 003 | 019 | -001 [-007 |-0.48**|-0.48** | 0.62**
(cm) P 100 | 030 [ Q30 | 028* | 036™ | 05 | 0 007 | 003 | 004 | 039 | 039 | 051**
No. of
Tillers | C 100 | 079 | 098* | 108 | 093** | 003 | 040 | 053 [033*| 029 | 020~ | 087
Plant | P 100 | 049 | 030 | Q79> | 064 | 004 | 023 | 019 [ 020 | 06 016 055**
Dry
Matter
Yield | G 100 | 120 | Q70> | 080 | 007 | Q45| 038 | 020 | 028 | 08* | 0B
(Kg/ | P 100 | 054 | Q60> | 068 | 008 | 021* | 0B8* | 016 | -02* | 026* | 091*
plot)
Leaf
width | C 100 | 086*™ | 097 | 0d6*™* | 026* | 052 | 026* | 028 | 028 | 099**
(cm) P 100 | 037 | 069 [ 02 09 | 04 | 012 | 015 015 055**
No. of
Leaves | C 100 |08/ | 00 | 048] 033 [041**| 018 018 081**
Plant | P 100 |07/ | 00 | 026* | 04* |03%™| 014 014 070~
Leaf
Area | © 100 008 [ 039* [ 029** | 025 [ -03r* [ 037 [ 091*
index | P 100 006 | 023* | 016 | 023 [ 031 [ 031 [ 078
Crude | G 00 | 006 | 000 008 007 007 008
Protein | P 00 | 0B | 00 007 008 008 009
Stem
Girth | © 100 o4 0% | 08 003 049+
(cm) P 100 0oL oL | 0 003 025*
Regen- - -
eration | © 0 | 0@ | 0% 035 040+
% P 00 [0 [ 0% | 025 02r*
Leaf
stem | © 100 | 0de™ | 046 | 033
Ratio | P 100 [ 039 [ 030 [ 029
Days
to 50
% G 100 | 100% [ -04*
Flowe- | P 100 | 100% | 02*
ring
Days
L e 0m | o
Matu- | p 100 | 02
rity

(Wright, 1921) for better interpretation of the cause and
effect relationship. Path Analysis has been presented in
Table 5. The maximum positive direct effect on green
fodder yield per plot was exhibited by leaf area index
(12.33), followed by plant height (2.21), days to maturity

(2.03), number of tillers per plant (0.24) and stem girth
(0.07). The maximum negative direct effects on green
fodder yield per plot was exhibited by number of leaves
per plant, leaf length, leaf width and leaf stem ratio. The
results found were almost in confirmation with the earlier
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results of Ahmad et al., 2013; Krishna et al., 2014.
Hence, direct selection for these traits could be practised
for developing high green fodder yield oat genotypes.

Conclusion

In this study all the oat genotypes significantly differed
for all the characters under study indicating sufficient
amount of genetic variation present in the genotypes.
From the results based on mean performance and genetic
variability it can be concluded that the genotypes; JHO
2000-4, JHO 88-2, OS 403, OS 6 and OS 346 were found
promising for one or more characters. The estimation of
genetic parameters, correlation and path coefficient of
some promising oat genotypes for green fodder yield and
yield contributing characters indicated that in crude
protein, leaf stem ratio, dry matter yield, leaf area index
and regeneration percentage had high both genotypic and
phenotypic variance with high heritability and high genetic
advance. Dry matter yield, leaf area index and leaf stem
ratio had the highest genotypic and phenotypic correlation
coefficient on yield. Crude protein exhibited positive but
non-significant correlation but regeneration percentage
exhibited significant and negative correlation coefficient.
Hence these four important traits i.e; leaf stem ratio, dry
matter yield, leaf area index and regeneration percentage
could be considered as selection criteria for the
development of high green fodder yielding oat varieties
for mid hill conditions of Jammu and Kashmir. It would
therefore, be productive to lay stress on these characters
in hybridization program for further improvement of green
fodder yield and related characters in oats.
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