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ARTICLE DETAILS ABSTRACT

Article History: The third-most important food crop in Nepal after rice and maize is wheat, widely known as the "king of
cereals” and the most important food crop in the entire globe. The actions and combinations of several direct
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and indirect features lead to grain yield. While path coefficient analysis identifies direct and indirect effects
of one variable on another and analyses cause-and-effect linkages among the characteristics, correlation
coefficient is a measure of the degree of association between yield and yield attributing components. Plant
breeders employ both correlation and path analysis to help them find qualities that may be used as selection
criteria to increase crop output. In a number of investigations, earlier researchers measured relationships
between yield and yield-attributing characteristics. This study was conducted with the intention of reviewing
a few such studies on the correlation and path coefficient analysis of wheat production conducted by other
researchers. The number of grains per spike, the length of the spike, the biomass yield, the harvest index, the
number of spikes per square metre, the effective tiller, the weight of a thousand grains, the height of the plant,
etc. all had a positive direct impact on the yield, whereas the days until flowering, the days until booting, and
the days until heading had a positive indirect impact. The maximum negative direct impact shown by
chlorophyll concentration on grain yield. The features to be chosen for the hybridization programme should
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have a direct and positive impact on the yield.
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1. INTRODUCTION

For 35% of the world's population, wheat is a staple grain that contributes
more calories and proteins (niacin, thiamin) to the diet than any other
cereal. Compared to other cereals, its kernel has a higher concentration of
gluten protein, which makes it particularly feasible to generate a variety
of end products (CIMMYT, 2002). Until 2050, the demand for wheat is
expected to increase by 60 % than in the present year (FAOSTAT, 2022).
With a yield of 760 million tonnes, it is cultivated on around 220 million
hectares worldwide (FAOSTAT, 2022). According to (USDA, 2022) the
average yield of wheat in the world is 3.58 t/ha. In Nepal, wheat is the
third most important staple food crop after rice and maize with area,
production, and productivity of 711,067 ha, 2,127,276 t and 2.98 t/ha,
respectively (MoALD, 2021). This output is far lower than that of the
majority of the world's producers of wheat and is unable to meet Nepal's
expanding population’s needs. The primary focus of wheat breeders has
been on increasing grain production and creating varieties that are high
yielding and adaptable to a variety of environments in order to reduce the
current yield gap and promote food security in developing nations like
Nepal (Ayer et al.,, 2017).

The actions and interactions of many traits result in grain yield. Direct
contributing traits include the number of effective tillers per unit area, the
number of fertile panicles per unit area, and the 1000-grain weight.
Indirect contributing traits include the height of the plant, the length of
the panicle, the length of the seed, the rate of seed germination, and others
(Huangetal, 2013). In most cases, correlation analysis is used to establish
the link between yield and its many component qualities, although
correlation by itself is unable to show the full association of traits with
yield owing to relationships among component traits. Path coefficient is
one of the most effective methods for analysing the kind, scope, and
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direction of selection. It is used to pinpoint accurate cause-and-effect
linkages and to distinguish between direct, indirect, and combined (direct
and indirect) causal effects. Future breeding programmes based on trait
selection can be made more efficient through the use of correlation and
path coefficient analyses (Kandel et al.,, 2017).

2. DISCUSSION AND ARGUMENT

Biomass yield, harvest index, thousand kernel weight, flag leaf area,
number of grains per spike, and plant height all have positive and
significant correlations with grain yield. Grain yield showed negative and
significant associations with days to flowering, days to heading, and days
to booting. Following harvest index, number of roots, number of grains
per spike, and number of tillers per square meter, path analysis showed
that biomass weight had the maximum positive direct effect on grain yield
(Khanal et al., 2020). Traits like Days to booting, Days to heading, Days to
maturity, Chlorophyll leaf content, Plant height, and Number of grains per
spike have been found to have a non-significant positive correlation with
grain yield under heat stress. There is a highly significant positive
correlation between Effective Tiller/m and Grain Yield. However, there is
no statistically significant negative correlation between grain yield and
spike length, spike weight, or thousand kernel weight. Days to heading,
Spike length, Chlorophyll leaf content, and Number of grains per spike all
have an indirect effect on GY in path analysis, while Days to maturity and
Effective tiller/m2 have a positive direct effect on grain yield (Jaisi et al.,
2021).

The key to wheat's ability to adapt globally is its exceptional genetic
capacity to synchronize its flowering time with favorable conditions. This
permits wheat plants to yield a satisfactory amount of grain under a wide
range of soil moisture and temperature conditions. (Kamran et al., 2014).

Access this article online

www.jscienceheritage.com

Website: DOI:

10.26480/gws.02.2022.37.39

Cite The Article: Pooja Mandal (2022). Correlation and Path Coefficient

Analysis of Yield in Wheat. Science Heritage Journal, 6(2): 37-39.




Science Heritage Journal (GWS) 6(2) (2022) 37-39

The number of efficient tillers is highly significant and positively
correlated with grain yield. Tillers are formed in a specific development.
Those tillers formed at later stages may die prematurely. Due to their
competition for nutrients and assimilates, these tillers and the non-
reproductive tillers may have negative effects (Langer and Dougherty,
1976). Because the final yield depends mainly on the number of tillers
bearing spike per unit area, productive tillers are one of the key yield-
attributing components (Pandey et al., 2017). Under normal conditions,
spike weight (SW) showed a positive correlation and highly positive
direct effect on GY at the gene level and weight of grain per spike (WGPS)
at the phenotypic level. Also, under heat stress conditions, SW showed a
positive correlation and a highly positive direct effect on GY. On the other
hand, at the phenotypic level, WGPS and PH showed highly positive direct
effects on grain yield (Poudel et al,, 2021).

Positive and highly significant correlation (significance level 1%) showed
between grain yield and biological yield, followed by harvest index, plant
height, and 1000-grain weight at flowering. A significant positive
association (at the 5% significance level) was also found between
grain yield and grain per spike, followed by flag leaf area. Path analysis
showed that biological yield and harvest index had the highest direct
positive effect on grain yield. On the other hand, other traits contribute
significantly to grain yield indirectly through biological yield and harvest
index (Ayer etal, 2017).

There was a significant positive correlation between grain yield and
panicle number/m2. A positive phenotypic correlation was also found
between grain yield and Plant height, ear weight, ear length, ear number,
ear length, thousand-grain weight. Analysis of path coefficients revealed
that the magnitude of positive direct effects on grain yield was highest by
panicle number/m2, panicle weight, number of grains per panicle, days to
flowering, and 1000-grain weight (Ojha et al.,, 2018). Wheat grain yield
has significant and positive genotypic and phenotypic correlation with
ear counts per meter, grains per ear, grain weight per ear, 1000-grain
weight, ripening days, aboveground mass yield and wheat harvest
index. Path coefficient analysis of genotype correlations showed high
positive direct effects of plant height, aboveground biomass, panicle
length and harvest index on wheat grain yield (Upadhyay, 2020).

The grain yield of wheat showed significant association with biomass and
a significant association between the numbers of productive tillers,
thousand grain weight (TW), and harvest index. The highest positive
effect on yield by biomass and harvest index was revealed by path
coefficient analysis. (Kandel et al, 2017). A significant positive
association between plant height and grain yield was observed. Highly
significant negative association between chlorophyll and grain
production was found. The largest positive direct effects on grain yield
were shown by the number of spikes per meter and plant height, whereas
the maximum negative direct effects were shown by the chlorophyll
content and the number of days until heading and number of days until
anthesis showed positive indirect effect on grain yield (Thapa et al.,
2022).

Grain weight per spike and yield per plot were highly significantly
positively correlated with the number of grains per spike (Ojha et al.,
2019). For grain yield, the highest correlations between yield
determinants and number of grains per spike were observed in the
irrigated environment, whereas this correlated best with the number of
spikelet per spike and spikelet length in the rainfed environment. In both
environments, spike length had the maximum direct effect on grain yield
and spikelet length and spikelet per spike have a direct positive effect on
grain yield (Bhattarai Kushal, 2022).

3. CONCLUSION

Numerous yield-attributing traits affect wheat grain yield. Both a positive
and a negative association between grain yield and certain yield-
attributing features exists. We need to understand how various traits
behave and how they relate to one another when choosing a wheat
genotype. In the future, qualities that directly affect plant performance
and features that are positively correlated should be chosen.
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