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Sorghum is popularly known as “Jowhar” in India. It is 

also known as a “Camel Crop” because it is high-energy 

and drought tolerant nature. Sorghum is truly a versatile 

crop, which can be grown as grain, forage and as well as 

a multipurpose sweet crop. To meet this climate change 

challenges and to resist the adverse effects of environment 

faced by humans today, crop such as sorghum is of 

great interest and performs relatively well under water 

scarcity , increased temperatures and healthiest and 

nutritious as compared with the major cereal crops rice, 

wheat, and maize. It is not just used for forage, food, 

bioenergy and broom, but also for bioremediation of 

contaminated cropland and also has great potential in the 

phytoremediation of contaminated soil (Liu et al., 2020). 

Being a C4 plant and an excellent daily growth rate and 

biomass (>18-22 g m-2), sorghum is one among the most 

efficient crops in conversion of solar energy and heat, use 

of water and drought resisting crop that is environmentally 

friendly. Sorghum is world’s fifth most important food 

grain crop grown widely in tropical and sub tropical 

regions of the world and relatively less researched crop 

than other cereals after wheat, rice, maize and barley 

(Ramya et al.,2010). Sorghum grain is an important 

raw material for alcohol beverages in many countries. 

In India, sorghum ranks third in area and production 

after rice and wheat (Ritter et al., 2007) and is a staple 

food and provides carbohydrates to the people in North 

Karnataka, Maharashtra, A.P., Gujarat, Madhya Pradesh 

and Rajasthan. Yield is a polygenic trait, knowledge of 

the magnitude and type of association between yield 

and its component traits, greatly helps in assessing the 

contribution of remaining characters towards yield which 

is highly influenced by the fluctuations in environment. 

The study of interactions among traits is essential for 

assessing the possibility of joint selection for two or more 

characters. Path coefficient analysis segregates correlation 

coefficient into direct and indirect contributions of various 

traits towards dependent variable, thus guiding the cause-

effect relationship as well as effective selection. Hence, 

keeping above the point in consideration the present 

investigation aimed to accesses the association among 

different traits and magnitude of direct and indirect effects 

on yield in sorghum genotypes.

The field experiment under study was “Assessment of 

association among different traits and magnitude of direct 

and indirect effects on yield in Sorghum (Sorghum bicolor 

(L.) Moench) genotype, conducted at Bagusala farm, 

M. S. Swaminathan School of Agriculture, Centurion 
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University of Technology and Management (CUTM), 

Paralakhemundi, Gajapati district, Odisha during rabi 

2020-21. It is located in typical sub-humid and sub-

tropical climatic conditions of average annual rainfall 

is 1350 mm, with mean temperatures of 44°C to 18°C 

and an average annual relative humidity of 74%. The 

experimental materials comprising sixty four sorghum 

germplasms collected from ICAR- Indian Institute of 

Millets Research (IIMR), Rajendranagar, Hyderabad, 

Telangana. The germplasms were evaluated in a field 

experiment under Randomized Block Design (RBD) with 

three replications and spacing 45cm×15cm. Recommend 

fertilizer dose (N:P:K) 80:60:40 kg/ha and all the cultural 

practices were followed to raise healthy crop. The data 

were recorded from five randomly selected plants for 

each genotype in each replication on following twenty 

quantitative characters viz., days to 50 % flowering, 

days to maturity, plant height (cm), leaf length(cm), leaf 

breadth (cm), number of leaves /plant, nodes per plant, 

stem width(cm), panicle length (cm), panicle width (cm), 

number of primary branches/panicle, dry panicle weight, 

fodder yield per plant (g), 100-grain weight (g), grain yield 

per plant (g), dry matter production (t ha-1), total soluble 

sugars, protein content, starch content, and chlorophyll 

content. The replication wise mean value of the genotypes 

was subjected to statistical analysis using INDOSTAT-9.2 

software.

Results and Discussion

Trait association

The results on phenotypic and genotypic correlation 

coefficients analysis were represented in tables 1 and 2, 

respectively. The estimates of correlation coefficient at 

both genotypic and phenotypic level highlighted that 

the trait grain yield per plant had significant to highly 

significant positive association with the traits dry panicle 

weight (rp=0.698** & rg=0.700**), leaf width (rp=0.609** 

& rg=0.657**), Dry matter production (rp=0.522** & 

rg=0.540**), fodder yield (rp=0.518** & rg=0.535**), leaf 

length (rp=0.430** & rg=0.483**), stem width (rp=0.401** 

& rg=0.436**), number of leaves (rp=0.336** & 

rg=0.367**), number of nodes (rp=0.332** & rg=0.362**), 

panicle width (rp=0.254** & rg=0.284**), number of 

primary branches (rp=0.202** & rg=0.241**), and plant 

heoght (rp=152* & rg=165*). The highly significant and 

positive association of yield with dry panicle weight 

specifies the strong association of this trait with grain 

yield per plant and this could be successfully exploited 

for enhancing the yielding potential of sorghum. Similar 

findings were observed for grain yield per plant and dry 

panicle weight, panicle width, leaf length, stem width by 

Akatwijuka et al., 2019; Aminon et al., 2015. For the traits 

green fodder yield per plant was found to be significantly 

and positively correlated with plant height, leaf length, 

leaf breadth, stem diameter which are in close conformity 

with the finding of Prakash et al., (2010). Subalakhshmi et 

al., 2019 reported that the trait days to 50% flowering had 

positive significance correlation with days to maturity and 

leaf width. For the traits green fodder yield was found to 

be significant positive correlation with the parameters like 

number of leaves per plant, leaf length, plant height and 

dry matter production, which were in close conformity 

wih the finding of Deep et. al., 2020; Kisua et. al., 2015; 

and Jain and Patel, 2013, also reported positive correlation 

between number of leaves and plant height in sorghum. 

Path coefficient analysis

The direct and indirect effects at both phenotypic and 

genotypic level are presented in the table 3 and 4, 

respectively. Partitioning of yield and its component 

traits into direct and indirect effects revealed that the 

characters dry panicle weight (0.697) had maximum 

positive direct effect on grain yield per plant at phenotypic 

level followed by the fodder yield (0.053) and 100-seed 

weight (0.028). These results are in close conformity with 

the finding of Ezeaku et. al., 2006 for dry panicle weight 

and Subalakhshmi et al.,2019 of 100-seed weight. Hence 

these traits can be considered as selection indices for 

sorghum improvement programme. The residual effect at 

both genotypic and phenotypic level are found minimum 

i.e. 0.0601 and 0.0224, respectively. Low residual effect 

values disclose that the independent traits explain 90% of 

the variability in grain yield per plant. Therefore almost 

all the important yield contributing to traits are included 

in the present study. The similar results were obtained by 

Reddy et. al.,1988 in rice. 

Conclusion 

Trait association and path coefficient analysis disclose 

the influence of independent character on dependant 

character like yield. Results of correlation analysis pointed 

out highly significant and positive association at both 

phenotypic and genotypic levels by dry panicle weight 
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Trait association for yield in sorghum

leaf width followed by moderately significant and positive 

association by dry matter production and fodder yield with 

the dependent character grain yield per plant. Partitioning 

of yield and its component traits at phenotypic levels into 

direct and indirect contribution of the traits exhibited 

highest positive direct effects on grain yield per plant were 

dry panicle weight followed by fodder yield and 100-seed 

weight. Hence, these parameters may be considered as 

selection indices in sorghum breeding programmes.
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