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The present experiment was carried out for evaluation of
seventeen barley (Hordeum vulgare L.) genotypes for grain yield and
its contributing characters in four environments. The experiment
was conducted at two locations viz, Advance Centre for Rainfed
Agriculture SKUAST-Jammu, Dhiansar (under rainfed condition) and
Research Farm Chatha, Sher-e-Kashmir University of Agricultural
Sciences and Technology of Jammu (under irrigated condition)
during Rabi 2019-20 and 2020-21, in Randomized Block Design with
three replications. The data was recorded on characters viz days to
50 per cent flowering, plant height (cm), chlorophyll content of leaf
(SPAD values), flag leaf length (cm), flag leaf width (cm), number of
tillers per plant, spike length (cm), number of spikelets per spike,
number of grains per spike, biological yield/plant (g), grain yield/
plant (g), test weight (g) and harvest index (%). Significant and
positive correlation of grain yield per plant was observed with
harvest index, number of grains per spike, plant height and flag leaf
width at both genotypic and phenotypic levels. Positive and direct
effect on grain yield was observed through harvest index, number of
tillers per plant, plant height, SPAD values, days to 50% flowering at
both genotypic and phenotypic levels in pooled environment. This
experiment concluded that the characters, harvest index, number of
tillers per plant, plant height, SPAD values, days to 50% flowering
revealed true relationship between these characters and grain yield
per plant, thus direct selection would be considered for grain yield
improvement for these traits.
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1. Introduction:

Barley (Hordeum vulgare L. 2n=2x=14) belongs to the
family Poaceae. It is the fourth most important cereal crop
of the world after rice, wheat and maize with a share
of about 7% of global cereal production. In India total
area occupied by barley is 600 thousand hectares with a
total production of 1.69 million tons (Anonymous 2021).
In J&K, barley occupies an area of about six thousand

hectares with production of 4.4 thousand tonnes and

po

average productivity of 5.76q/ha which is significantly
very low as compared to national production and
productivity (Singh, 2018). Barley is also known as poor
man’s crop because it needs low inputs and possess better
adaptability to dry and marginal lands. Barley grains are
used as a protein and energy source in mulching cattle
diets although it is most commonly used as malt source for

alcoholic beverages in beer industries and is commonly
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used in bread, soups, stews and health products (Badea
and Wijekoon 2021). Despite being a crucial crop rich in
proteins, minerals and carbohydrates, barley has been
neglected in most of the area because of dominance of
wheat, rice, and other cash crops, as a result of whichits
area, production and productivity is decreasing year after
year. Development of new barley cultivars with tolerance
to abiotic and biotic stresses and improved yield is a
prime objective of any breeding programme. To make
this possible, a good knowledge of variability present in
the available germplasm, wild and cultivated barley is
pre-requisite. The rate of success, however, will depend
on the occurrence of desirable genetic variation and the
availability of precise methods of identification, selection
and, transfer of superior genes (Ellis. ¢t.al,2000). The
identification of important traits and their correlation
with yield will be very useful for the advancement of an
effective breeding method for the development of better
genotypes. In most of the breeding programme, yield is the
prime objective, therefore the information on association
of characters with yield and among themselves can be

useful for planning a successful breeding programme.
2. Materials snd Methods:

The experimental material for the present study
comprising of 17 genotypes of barley genotypes obtained
from Rajasthan Agricultural Research Institute (RARI),
Durgapura, and some maintained in the Division of
PBG, SKUAST- Jammu. The experiment was carried
out at two rabi locations viz, Advance Centre for Rainfed
Agriculture SKUAST-], Dhiansar, and Research Farm
Chatha, Sher-e-Kashmir University of Agricultural
Sciences and Technology of Jammu during 2019-20 and
2020-21 making four environments and was laid out in
Randomized Block Design with three replications under
different dates of sowing with plot size of 2m? (2mx 1m)
and row to row spacing of 25cm. The data was recorded
on the basis of randomly selected five plants for thirteen
characters viz, days to 50 per cent flowering, plant height
(cm), chlorophyll content of leaf (SPAD values), flag leaf
length, flag leaf width, number of tillers/ plant, spike
length, number of spikelets per spike, number of grains per
spike, biological yield per plant, grain yield per plant, test
weight and harvest index. The genotypic and phenotypic
correlations between all the characters under study were

estimated according to the method given by Searle (1961)
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whereas, path coefficient analysis was worked out using
phenotypic and genotypic correlation values of yield
components on yield as suggested by Wright (1921) and
illustrated by Dewey and Lu (1959).

3. Results and Discussions:

The estimates of correlation coefficients among different
characters are presented in Table 1. Correlation studies
among yield contributing characters plays a crucial role in
developing more effective genotypes with increased yield.
The value of genotypic correlation was higher than the
value of phenotypic correlation. In pooled environment,
positive and significant association of grain yield per plant
was found with days to 50% flowering our results are in
consonance with Shahinnia ¢t al, (2005). Likewise, positive
and significant correlation of grain yield was observed
with plant height, SPAD values, flag leaf width, number
of tillers per plant, number of grains per spike, harvest
index similar findings were also reported by Al- Tabbal et
al., (2012), Mehmet et al., (2011),Dere and Yildirim(2006),
Blum ez al,, (1989),Sharief ez al, (2011), Singh et al., (2014),
Srivastava et al., (2012), Bhutta et al., (2005), Ahmad et al,
(2005), Rajbir & Kaul (1989).Whereas, grain yield showed
negative and significant association with spike length
and negative non-significant association with number
of spikelets per spike while negative non-significant
association with test weight similar results were reported
by Haile ez al, (2015), Kumar ¢t al., (2018).

Days to 50% flowering exhibited significant and positive
association with plant height, SPAD values, number of
tillers per plant, number of spikelets per spike, test weight,
similar findings were obtained by Shahinnia, ez al., (2005),
Vinesh ¢t al,, (2018). Negative association of days to 50%
flowering with harvest index was found similar with
findings of Yadav et al, (2014).

Similarly, plant height showed positive and significant
association with biological yield per plant similar results
were reported by Ayer et al, (2017). The negative and
significant association of plant height was recorded with
number of tillers per plant, spike length and test weight,
whereas, negative and non-significant association was
recorded for plant height with harvest index, similar
findings were also obtained by Pilania and Dhaka (2014).
SPAD values had positive and significant association
with test weight, harvest index, similar results were also

shown by Ayer et al., (2017). Likewise, it showed negative
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Figure 4.1 Genotypic path diagram for grain yield per plant

association with biological yield per plant, similar findings
were also obtained by Perween e? al.(2020). Similarly, flag
leaf length and flag leaf width showed positive association
with number of tillers per plant, grains per spike and
test weight similar results were also reported by Singh
et al., (2015). Number of tillers per plant had positive
and significant association with spike length, test weight
and harvest index similar findings were also reported by
Najeeb and Wani (2004), Drikvand et al. (2011), Shahinnia
et al. (2005), Pal et al. (2010). Spike length had positive
and significant association with spikelet per spike, grains
per spike, test weight and harvest index, similar findings
were also obtained by Srivastava et al., (2012), Lodhi R. et
al.,, (2015), Najeeb and Wani (2004). Number of spikelets
per spike showed positive and significant association
with number of grains per spike, test weight and harvest
index, similar findings were obtained byTas and Celik
(2011), Dyulgerova (2012), Gocheva (2014) and Doneva
et al., (2015). Number of grains per spike showed positive
and significant association with test weight and harvest
index. Negative association was shown by Number of
grains per spike with biological yield per plant and similar
findings were obtained by Doneva et al., (2015), Tabassum
et al., (2018). Biological yield per plant showed negative
significant association with test weight and harvest index
and similar findings were also shown by Tabassum et al,
(2018), Pilania and Dhaka (2014), Srivastava et al., (2012).
Test weight showed positive and significant association
with harvest index, similar results were also reported by

Ayer et al,, (2017), Dubey, ¢t al,, (2018).
Path-coefficient analysis

Path-coefficient analysis is an important statistical measure
to partition the observed correlation coefficients into

direct and indirect effects of component traits on grain

pY

Correlation and path analysis in barley

Figure 4.2 Phenotypic path diagram for grain yield per plant

yield. Partitioning of genotypic correlations between grain
yield per plant and its component characters indicated
that the direct effects showed higher magnitude than
that of indirect effects for most of the characters. In the
present investigation, path coefficient analysis of pooled
environment was carried out taking grain yield per plant
as a dependent variable and other twelve characters as
independent variables (table 2). Out of twelve characters
days to fifty percent flowering, plant height, number of
tillers per plant, test weight and harvest index directly
affected the grain yield per plant in positive direction.
Harvest index showed highest positive direct effect
on grain yield, similar results were also shown byKara
(2008),Najeeb and Wani (2004), Mittal et al. (2009), Eshghi
et al. (2011) and Zaefizadeh et al. (2011). Likewise, SPAD
values also showed positive direct effect with grain yield
per plant similar findings were also reported by Blackmer
and Schepers, (1995), Ramesh ez al, (2002) and Boggs ez al.,
(2003).Flag leaf width had negative direct effect on grain
yield. Number of grains per spike have negative direct
effect on grain yield per plant though it had a positive
and significant correlation with grain yield, similar results
were also reported by Singh ef al., (2015) and Pilania and
Dhaka, (2014).

Conclusions:

From this study it has been concluded that the yield
contributing traits like days to fifty percent flowering,
plant height, number of tillers per plant, test weight and

harvest index were found to be important components

which effects grain yield.
Residual effect factor i.e., G(-0.32978), P(0.26815) in

pooled environment indicated that the yield contributing

traits were also responsible for considerable variability in
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the grain yield and hence while selection for yield these

characters should be given due considerartion.
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