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The present study was conducted to assess correlation and path coefficient analysis for drought contributing traits and 
yield in 28 post rainy sorghum genotypes (Sorghum bicolor 
35 and CSV-23) were grown at Sorghum Research Station, Vasantrao
Parbhani during rabi 2016-17 in randomized block design with three replications. 
measures were followed as and when required during the period of crop growth. Observations were recorded on five 
randomly selected plants in each entry from each replication. Significant and positive association with grain yield per 
plant (g) was exhibited by total 13 traits viz.,plant height, panicle dry weight and total biomass at 50% flowering, leaf 
dry weight and panicle dry weight at maturity (g), total biomass at maturity, harvest index, grain number per panicle, 
1000 grain weight, leaf area (cm)and leaf area index at flowering both at genotypic and phenotypic level. Days to 50 per 
cent flowering and days to physiological maturity showed negative and significant correlation with grain yield per plant 
suggesting late maturing genotypes accumulates more dry matter for maximum expression of these characters. 
Chlorophyll content at flowering had significantly positive correlation with leaf area and leaf area index while traits 
relative water content, chlorophyll content, stay green trai
grain yield per plant. Traits days to physiological maturity, total biomass at maturity, dry stover yield at maturity, grain 
number per panicle, 1000 grain weight and leaf area index at flowering ha
Significantly positive correlation for these traits explains its true relationship and selection for the character will be 
effective. Indirect positive effect of total biomass and dry stover yield at maturity was ob
dry stover yield at maturity, 100 seed weight, leaf area at 50% flowering and leaf area index.
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INTRODUCTION 
Sorghum (Sorghum bicolor (L). moench
Rice, Wheat, Maize, and Barley [
(www.icrisat.org) andlargest share (>70%) of global sorghum producers
pathway, it is adapted to a wide range of environmental conditions. It is one among the climat
crops that can better adapt to climate change conditions [
environmental extremes of abiotic and biotic stress. So this makes the crop to minimize the risk and 
enables to fit to a sustainable and economical prof
known for its versatile use, hardiness, drought tolerance, stability of yield and adaptability over a wide 
range of soils and climatic conditions. In India, the productivity of 
variable from year to year mainly due to post flowering drought which severely influences the grain 
filling, grain productivity, quality and storage quality. Delayed senescence (or stay green) in sorghum is 
considered to be a valuable trait as it
particularly in environment in which the crop depends largely on stored soil moisture to fill and mature 
grain. The knowledge of association among the drought contributing traits and yield would
help in constructing a suitable plant type to cope up drought condition and in planning breeding 
programme. Estimates of correlations alone may be often misleading due to mutual cancellation of 
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ABSTRACT 

The present study was conducted to assess correlation and path coefficient analysis for drought contributing traits and 
yield in 28 post rainy sorghum genotypes (Sorghum bicolor (L). Moench).These 28 genotypes along with two checks (B

23) were grown at Sorghum Research Station, Vasantrao Naik Marathwada Agricultural University, 
17 in randomized block design with three replications. The agronomic 

measures were followed as and when required during the period of crop growth. Observations were recorded on five 
randomly selected plants in each entry from each replication. Significant and positive association with grain yield per 

ant (g) was exhibited by total 13 traits viz.,plant height, panicle dry weight and total biomass at 50% flowering, leaf 
dry weight and panicle dry weight at maturity (g), total biomass at maturity, harvest index, grain number per panicle, 

, leaf area (cm)and leaf area index at flowering both at genotypic and phenotypic level. Days to 50 per 
cent flowering and days to physiological maturity showed negative and significant correlation with grain yield per plant 

pes accumulates more dry matter for maximum expression of these characters. 
Chlorophyll content at flowering had significantly positive correlation with leaf area and leaf area index while traits 
relative water content, chlorophyll content, stay green trait and stomatal index had non-significant correlation with 

Traits days to physiological maturity, total biomass at maturity, dry stover yield at maturity, grain 
number per panicle, 1000 grain weight and leaf area index at flowering had positive direct effect on grain yield. 
Significantly positive correlation for these traits explains its true relationship and selection for the character will be 
effective. Indirect positive effect of total biomass and dry stover yield at maturity was observed via panicle dry weight, 
dry stover yield at maturity, 100 seed weight, leaf area at 50% flowering and leaf area index. 

correlation, path analysis, drought, post rainy sorghum 
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moench) is the fifth most important cereal crop of the world following 
Barley [1]. India contribute twenty one per cent of the world sorghum area 

(www.icrisat.org) andlargest share (>70%) of global sorghum producers [2]. With its C
pathway, it is adapted to a wide range of environmental conditions. It is one among the climat

t to climate change conditions [3]. Sorghum is unique to adapt to 
environmental extremes of abiotic and biotic stress. So this makes the crop to minimize the risk and 
enables to fit to a sustainable and economical profitable dry land production system. Hence, it is well 
known for its versatile use, hardiness, drought tolerance, stability of yield and adaptability over a wide 
range of soils and climatic conditions. In India, the productivity of rabi sorghum is very low a
variable from year to year mainly due to post flowering drought which severely influences the grain 
filling, grain productivity, quality and storage quality. Delayed senescence (or stay green) in sorghum is 
considered to be a valuable trait as it improves genotypes adaption to post flowering drought stress 
particularly in environment in which the crop depends largely on stored soil moisture to fill and mature 

The knowledge of association among the drought contributing traits and yield would
help in constructing a suitable plant type to cope up drought condition and in planning breeding 
programme. Estimates of correlations alone may be often misleading due to mutual cancellation of 
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The present study was conducted to assess correlation and path coefficient analysis for drought contributing traits and 
(L). Moench).These 28 genotypes along with two checks (B-

Marathwada Agricultural University, 
The agronomic and plant protection 

measures were followed as and when required during the period of crop growth. Observations were recorded on five 
randomly selected plants in each entry from each replication. Significant and positive association with grain yield per 

ant (g) was exhibited by total 13 traits viz.,plant height, panicle dry weight and total biomass at 50% flowering, leaf 
dry weight and panicle dry weight at maturity (g), total biomass at maturity, harvest index, grain number per panicle, 

, leaf area (cm)and leaf area index at flowering both at genotypic and phenotypic level. Days to 50 per 
cent flowering and days to physiological maturity showed negative and significant correlation with grain yield per plant 

pes accumulates more dry matter for maximum expression of these characters. 
Chlorophyll content at flowering had significantly positive correlation with leaf area and leaf area index while traits 

significant correlation with 
Traits days to physiological maturity, total biomass at maturity, dry stover yield at maturity, grain 

d positive direct effect on grain yield. 
Significantly positive correlation for these traits explains its true relationship and selection for the character will be 

served via panicle dry weight, 
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) is the fifth most important cereal crop of the world following 
one per cent of the world sorghum area 

With its C4 photosynthetic 
pathway, it is adapted to a wide range of environmental conditions. It is one among the climate resilient 

. Sorghum is unique to adapt to 
environmental extremes of abiotic and biotic stress. So this makes the crop to minimize the risk and 

itable dry land production system. Hence, it is well 
known for its versatile use, hardiness, drought tolerance, stability of yield and adaptability over a wide 

sorghum is very low and highly 
variable from year to year mainly due to post flowering drought which severely influences the grain 
filling, grain productivity, quality and storage quality. Delayed senescence (or stay green) in sorghum is 

improves genotypes adaption to post flowering drought stress 
particularly in environment in which the crop depends largely on stored soil moisture to fill and mature 

The knowledge of association among the drought contributing traits and yield would be of great 
help in constructing a suitable plant type to cope up drought condition and in planning breeding 
programme. Estimates of correlations alone may be often misleading due to mutual cancellation of 
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component traits. So, it becomes necessary to study path coefficient analysis, which takes into account the 
casual relationship in addition to degree of relationship [4]. The path coefficient analysis allows 
partitioning of correlation coefficient into direct and indirect contributions (effects) of various traits 
towards dependent variable [5] and thus helps in assessing the cause-effect relationship as well as 
effective selection [6]. concluded that even if correlation values are similar for certain pairs of traits, 
direct effects for some of them and especially indirect effects via other traits can differ for some traits. 
The present study was conducted to assess correlation and path coefficient analysis for drought 
contributing traits and yield to provide necessary information that could be useful in sorghum 
improvement progarmmes aimed at improving grain yield of rabi sorghum under drought condition. 

 
MATERIAL AND METHODS  
Experimental materials comprised of 28 genotypes with 2 checks (B-35 and CSV-23). The experiment was 
conducted in randomized block design (RBD) with three replications at Sorghum Research Station, 
Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani.The crop was given an uniform basal dose of 
40N : 40P : 40K kg/ha. Seed treatment with 70% thiamethoxam @ 3 g per kg of seed was given to protect 
the crop from shoot fly infestation. The agronomic and plant protection measures were followed as and 
when required during the period of crop growth. Top dressing with 40 kg N/ha with urea was given 30 
days after sowing. Observations were recorded on five randomly selected plants in each entry from each 
replication.The data subjected to different statistical analysis viz., Phenotypic and genotypic correlation 
coefficients of all the characters [7] and path coefficient analysis [5]. 

 
RESULT  
Correlation 
In present investigation, results depicted in table 1 revealed higher genotypic correlation than phenotypic 
correlation indicating the inherent association between various traits. Characters contributing towards 
growth and drought tolerance viz.,  plant height at maturity (0.320), panicle dry weight at 50% flowering 
(0.231), total biomass at 50% flowering (0.219), leaf dry weight (0.262)and panicle dry weight at 
maturity (g) (0.970),  total biomass at maturity (0.576), harvest index (0.682), grain number per panicle 
(0.687), 1000 grain weight (0.269) leaf area (cm)(0.243) and leaf area index at flowering (0.275). 
Days to 50 per cent flowering and days to physiological maturity showed negative and significant 
correlation with grain yield per plant, panicle dry weight, stem dry weight, leaf dry weight at flowering 
and maturity, 1000 grain weight, total biomass, dry stover yield and plant height both genotypic and 
phenotypic level. Chlorophyll content at flowering had significantly positive correlation with leaf area and 
leaf area index. Leaf dry weight, stem dry weight, total biomass both at flowering and maturity are 
significantly and positively correlated to  chlorophyll content, while harvest index had significantly 
negative association with chlorophyll content (-0.264). The traits relative water content, chlorophyll 
content, stay green trait and stomata index hadnon-significant correlation with grain yield per plant. stay 
green score at physiological maturity showed significantly positive association with traits leaf dry weight, 
total biomass, dry Stover weight per plant at maturity, 1000 seed weight and stomata index.  
Path analysis 
Path coefficient analysis outlined  was carried out (5) to find out the direct and indirect effect of various 
components on grain yield (Table 2). 
In the present investigation, the character viz., days to physiological maturity (0.3104), total biomass at 
maturity(2.563), dry stover yield at maturity (0.8224), grain number per panicle (0.395), 1000 grain 
weight (0.297)and leaf area index at flowering (1.154) had positive direct effect on grain yield. The 
characters days to 50%flowering, leaf dry weight and panicle dry weight at 50% flowering, plant height, 
leaf dry weight, stem dry weight and panicle dry weight at maturity, harvest index, chlorophyll content, 
relative water content, leaf area at flowering and stomatal index had negative direct effect on grain yield.  
Indirect positive effect of total biomass and dry stover yield at maturity was observed via panicle dry 
weight, dry stover yield at maturity, 100 seed weight, leaf area at 50% flowering and leaf area index. 
 
DISCUSSION 
Correlation 
Correlation coefficient is an important statistical constant, which indicates the degree of association 
among the various characters. It provide better understanding of yield component which helps the plant 
breeder during selection (8 and 9).The traits exhibiting significant and positive association with grain 
yield (g) both at genotypic and phenotypic level indicates increase in grain yield is due to increase in one 

More et al 
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or more of the above characters. The results reported for plant height(10), number of leaves, leaf area 
index and panicle width (11) for harvest index, (12) for 100 seed weight, (13) for fodder yield per plant 
and (14) for harvest index and leaf area. Panicle dry matter contributes towards grain yield in sorghum 
(15). The genotypes attaining late maturity accumulate more dry matter for maximum expression of 
these characters (16). 
Plants with the stay green trait are able to maintain green leaves for longer when water stress occurs 
during grain filling. This phenotype is associated with reduced stalk lodging, reduced susceptibility to 
charcoal rot, and maintenance of seed size (17,18, and 19). Similar finding have also been reported for 
relative water content and stay green at maturity (20).  
Path analysis 
Path analysis is useful for partitioning of direct and indirect causes of correlation and also enables 
breeders to compare the component factors on the basis of their relative contributors. Direct effect of any 
component characters on yield gives an idea about reliability of indirect selections to be made through 
that character to bring about improvement in yield. Direct positive correlation of days to physiological 
maturity, total biomass at maturity, dry stover yield at maturity, grain number per panicle, 1000 grain 
weight and leaf area index at flowering with grain yield explains its true relationship. Selection for the 
character will be effective (12), (21)and(14). 
As plant height at maturity, leaf dry weight, stem dry weight and panicle dry weight at maturity and 
harvest index are positively associated with grain yield but had negative direct effect. For such traits 
indirect causal factors are to be considered simultaneously for selection (22 & 23). 
 

Table 1. Genotypic and phenotypic Correlation Coefficient for 15 characters studied in rabi 
sorghum 
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CONCLUSION 
Direct selection for the traits viz., total biomass and dry stover yield at maturity,  harvest index, grain 
number per panicle, 1000 grain weight and leaf area index at flowering exhibiting significant positive 
association and direct positive effect on grain yield will be effective in improving plant productivity. 
While, physiological characters like stay green trait, chlorophyll content, relative water content plays a 
vital role in improving grain yield under moisture stress condition by maintaining optimum turgor 
pressure at cellular level and photosynthetic activities, respectively .The interrelationship among yield 
components would help in increasing the yield levels and therefore, more emphasis should be given to 
these components while selecting better types in sorghum.   
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