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Abstract

The research was applied at Station No. 1 belonging to the College of Agriculture,
University of Anbar, to determine the most appropriate traits for improving barley
grain yield during the season 2021-2022 by designing randomized complete blocks in
the split plots with three replications, The purpose of studying the path way
coefficient of the yield and its components for five cultivars of barley (Samir , Aksad
617, Amal, Buraq and Abba 265) and three seed rates 120, 160 and 200 kg ha were
studied for characteristics of flowering, plant height, number of tillers, area of flag
leaf, physiological maturity, crop growth rate, duration of seed filling, spike length,
number of spikes and number of grains per spike. The weight of 1000 grains and
harvest index as a selective function for improving grain yield. The traits gave a
significant positive correlation with yield in most of the traits The seeding rate of 120
kg hal gave the direct effect of the number of tillers m, the number of spikes m
and the weight of 1000 seeds on the yield of the plant positively 0.982, 2.803 and
1.432, and the seeding rate of 160 kg ha* gave the direct effect of the number of m
and the number of spikes m2 amounted to 0.401 and 0.541 respectively, while the
seeding rate was 200 kg ha™* for the number of m™, physiological maturity, number of
spikes m?, biological yield and harvest index, which amounted to 1.626, 1.074,
0.218, 0.503 and 0.517 respectively. We suggest focusing on programs Breeding and
improvement on the characteristics of the number of tillers M-2 and the number of
spikes M-2 is the best selective traits for all seed rates to improve the grain yield due
to its significant correlation and direct and high impact on yield.

Keywords: Barley, Yield, Correlation, Path analysis, Seed rates.
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Table 2 Direct (Path Coefficient) and Indirect Effects of Traits on Grain Yield for Barley Varieties
under Seeding Rate of 120 kg/ha™. the table analyzed the direct and indirect effects of various traits on
the grain yield of barley under different seeding rates. The findings indicated that the traits related to
plant growth, flowering, physiological maturity, and yield components had significant direct and
indirect effects on grain yield. Notably, traits such as the number of days until 90% flowering, plant
height, and physiological maturity exhibited both positive and negative direct and indirect effects on
yield. Additionally, spike length, number of grains per spike, 1000-grain weight, and biological yield
showed complex interactions with other traits, influencing their overall effects on grain yield). It was
observed that certain traits played a more dominant role in determining yield, while others had more
indirect effects. These findings contribute to a deeper understanding of the factors affecting barley
yield and can be valuable for breeders and researchers working to enhance crop productivity.
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Table 3 Direct (Path Coefficient) and Indirect Effects of Traits on Grain Yield for Barley Varieties
under Seeding Rate of 160 kg/ha™. Investigating the path coefficient under a seed rate of 160 kg/ha,
Table 3 reveals that the total effects exhibited negative values in various traits such as days to 90%
flowering, plant height, physiological maturity, plant growth rate, grain filling duration, spike length,
grain per spike, 1000-grain weight, and biological yield. These negative effects were attributed to
significant genetic and phenotypic correlations with the yield in a negative direction. Conversely, most
other traits demonstrated positive and significant total effects. Notably, the days to 90% flowering trait
showed a direct negative effect of -0.7105, while the total effects were negative at -0.2006. These
negative total effects stemmed from indirect negative influences through traits like plant height (-
0.0006), physiological maturity (-0.1671), and crop growth rate (-0.1478). The positive and indirect
influences via traits like leaf area (0.0133), grain filling duration (0.66025), and tiller number (0.2117)
did not impact these effects.

Plant height exhibited a direct negative impact along with negative total effects of -0.0046 and -
0.7628, respectively. This was attributed to indirect negative effects through traits including flowering
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(-0.0885), tiller number (-0.157), and physiological maturity (-0.0529), while positive and indirect
influences of leaf area (0.0025) did not contribute.
The trait of tiller number demonstrated a direct positive effect of 0.4017, with positive total effects of

0.7033, which could be attributed to indirect positive influences through plant height (0.0018),
physiological maturity (0.0013), and grain filling duration (0.7912), while negative and indirect
influences through traits like flowering (-0.3746) and leaf area (-0.0009) had minimal impact.)
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Table 4 Direct (Path Coefficient) and Indirect Effects of Traits on Grain Yield for Barley
Varieties under Seeding Rate of 200 kg/ha™. Path coefficient analysis under a seed rate of
200 kg/ha reveals, according to Table 4, that the total effects were negative for traits such as
days to 90% flowering, plant height, leaf area, physiological maturity, plant growth rate,
grain filling duration, spike length, grain per spike, 1000-grain weight, and biological yield.
Most of these traits showed a negative genetic and phenotypic correlation with yield. On the
other hand, the remaining traits exhibited positive total effects.

The days to 90% flowering trait exhibited a significant direct negative effect of -0.5857,
while the total effects were negative at -0.271. These negative total effects were driven by
negative indirect effects through traits like plant height (-0.0572), tiller number (-0.221), and
leaf area (-0.2406), despite the positive and significant indirect effect of grain filling duration
(0.5088) and physiological maturity (0.8903).

Plant height showed a direct negative effect of -0.2592 and a significant negative total effect
of -0.4264. These negative total effects were attributed to indirect negative effects through
traits such as flowering (-0.1291), leaf area (-0.2406), and crop growth rate (-0.1496), despite
the indirect positive effect of tiller number (0.2478) and physiological maturity (0.2225).
Tiller number had a high positive direct effect of 1.6264, leading to a high positive total
effect of 0.6712. The positive total effects were due to the high positive direct effects, even
though there were negative indirect effects through flowering (-0.3378), plant height (-
0.1875), and crop growth rate (-0.3284).

Physiological maturity exhibited a negative total effect of -0.5047, despite a high positive
direct effect of 1.0744 and some positive indirect effects, including grain filling duration
(0.4036). Crop growth rate showed negative direct and total effects of -0.3636 and -0.1807,
respectively, due to significant negative indirect effects including flowering (-0.5188) and
leaf area (-0.3768), despite positive indirect effects of tiller number (0.4787), physiological
maturity (0.6338), and grain filling duration (0.3329).

Grain filling duration exhibited significant negative total effects -0.2421, attributed to both
negative direct effects and high positive indirect effects. Spike length, grain per spike, and
1000-grain weight displayed high positive total effects, with significant correlations with the

number of spikes per meter.)
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