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ABSTRACT 

A field evaluation of clonal population was conducted under AICRP on potato, in Indira Gandhi Krishi 

vishwavidalaya, Raipur, (C.G.) to assess interrelationship among various yield and quality attributes in clonal progenies 

(bulk, F1C1, F1C2, & F1C3) of potato. Association analysis revealed that marketable tuber yield plant-1 exhibited highly 

significant and positive association with number of tubers plant-1, tuber weight plant-1, number of leaves plant-1 number of 

branches plant-1, number of eyes tuber-1, plant emergence percentage at 30 DAP, number of shoots, dry matter content of 

shoots and plant height. Path analysis revealed that, characters such as number of tubers plant-1, tuber weight plant-1 and 

starch content revealed that the components showing high correlations with marketable tuber yield also had the high and 

positive direct effect on marketable tuber yield. This suggests that, the direct selection for number of tubers and tuber 

weight would likely to be effective in increasing marketable tuber yield. 

KEYWORDS: Correlation, Path Coefficient Analysis, Clones, Potato  

INTRODUCTION 

Potato (Solanum tuberosum L.) belonging to family Solanaceae is one of the major crops of the world, especially 

in Europe and America; and the most important commercial food crop of India, ranked the fourth largest food-providing 

commodity, after maize, rice and wheat. Thus improving marketable yield is of utmost important. It is an important 

horticultural product used by both rich and poor. For planning a programme for genetic improvement of a crop plant, 

knowledge of inheritance of economic traits is vital, but, owing to a highly heterozygous autotetraploid nature of potato, 

and the possibility of identification of a potential clone at the F1 and its further multiplication without the hazards of 

segregation have deterred potato geneticists, in elucidating the genetics of important economic traits. Limited information 

is available on genetics of important traits in potato. Correlation coefficient analysis measures the mutual relationship 

between two plant characters and determined component characters in which selection can be based for genetic 

improvement in yield (Roy and Singh, 2006). Whether the association of these characters due to their direct effect on yield 

or is a consequence of their indirect effects via other component characters may be answered through path coefficient 

analysis. The present study was therefore, undertaken to find out the relative importance of degree of association different 

yield contributing traits and their direct and indirect effects on the yield. 

MATERIALS AND METHODS 

The present study was undertaken at Horticultural Research farm, Department of Genetics and Plant Breeding, 

Indira Gandhi Krishi vishwavidayala, Raipur, (C.G.). The experimental material was grown under two experiments. (i) 
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Experiment I (18 bulks, 39 F1C1 and 86 F1C2 clonal progenies) was grown during Rabi 2007-08 and (ii) Experiment II (18 

bulks, 43 F1C2 and 90 F1C2 clonal progenies) was grown during Rabi in 2008-09. The field layout was done in Randomized 

Complete Block design with three replications. The crop was raised with recommended cultural practices. Observations 

were recorded on five randomly selected plants for twelve yield attributing traits in Experiment I and for twelve yield 

attributing and four quality parameters in Experiment II. Finally the mean data was subjected to statistical analysis is using 

software SPAR-1 to perform analysis of variance, genotypic and phenotypic correlation coefficients as per Miller et al. 

(1958) and path coefficient per Singh and Choudhary (1985). 

RESULTS AND DISCUSSIONS 

The analysis of variance carried out for all the characters separately for clonal bulks and progenies revealed 

existence of substantial variability for all the characters except for dry matter content of shoots and tubers in bulks and 

F1C2 clonal progenies and dry matter content of tubers in F1C2 progenies of Experiment-I and unmarketable tuber yield 

plant-1 in clonal bulks, plant emergence per cent and unmarketable tuber yield plant-1 in F1C2 progenies and plant 

emergence per cent in F1C3 clonal progenies of Experiment-II suggesting substantial variability created for carrying out 

various analysis and inference in potato.  

Correlation among marketable tuber yield and other yield components computed at both phenotypic and 

genotypic levels in experiment-I are presented in (Table 1). In experiment-I correlation coefficient analysis revealed that 

marketable tuber yield plant-1 exhibited a significant and positive association with number of tubers plant-1, tuber weight 

plant-1 and number of leaves plant-1 in bulks, F1C1 and F1C2 clonal progenies; with number of branches plant-1 and number 

of eyes tuber-1 in bulks and F1C1 progenies; plant emergence in F1C1 and F1C2 progenies, number of shoots plant-1 and dry 

matter content of shoots in bulks and F1C2 clonal progenies; plant emergence and dry matter content of tubers in F1C2 

clonal progenies. Similarly, in Experiment-II (Table-2), marketable tuber yield plant-1 exhibited positive significant 

association with number of tubers plant-1 and tuber weight plant-1 in bulks, F1C2 and F1C3 clonal progenies; with plant 

emergence, number of leaves plant-1 and number of branches plant-1 in F1C2 and F1C3 progenies; plant height in F1C2 

progenies; number of shoots plant-1, dry matter content of shoots and starch content in F1C3 progenies. These findings are 

in agreement with the findings of Roy and Singh (2006) and Patel et al. (2003) for tuber weight plant-1, number of tubers 

plant-1 and number of leaves plant-1; Verma et al. (2006) for plant emergence and dry matter content of tubers.  

In clonal bulks of Experiment-I (Table-3), number of tubers plant-1 recorded the highest positive direct effect on 

marketable tuber yield plant-1 followed by plant height, number of eyes tuber-1, number of shoots plant-1, number of 

branches plant-1 and unmarketable tuber yield plant-1. While, tuber weight plant-1, dry matter content of shoots, plant 

emergence and number of leaves plant-1 negatively influenced the marketable tuber yield plant-1 in clonal bulks, suggesting 

true relationship among traits. 
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Table 1: Genotypic (G) and Phenotypic (P) Correlation Coefficients for Tuber Yield and its Components in 
Bulk Population, F1C1 and F1C2 Clones of Potato of Experiment-I (2007-08) 
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 **: Significant at 1% level; *: Significant at 5% level (X12) = Marketable tuber yield plant-1 (kg) 

Table 2: Genotypic (G) and Phenotypic (P) Correlation Coefficients for Tuber Yield and its 
Components in Bulk Population, F1C2 and F1C3 Clones of Potato of Experiment-II (2008-09) 
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**: Significant at 1% level; *: Significant at 5% level (X16) = Marketable tuber yield plant-1 (kg) 

Table 3: Estimation of path Coefficient in Bulk Population, F1C1 and F1C2 Clones of Potato of 
Experiment-I based on Genotypic Correlation Coefficients (2007-08) 
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Residual effect: 0.1733; 0.0154 and 0.1474 of bulks, F1C1 and F1C2, respectively. Diagonal bold values indicate 

direct effects 

Table 4: Estimation of Path Coefficient in Bulk Population, F1C2 and F1C3 Clones of Potato of 
Experiment-II based on Genotypic Correlation Coefficients (2008-09) 

 

 

Residual effect: 0.0001; 0.0883 and 0.0670 of bulks, F1C2 and F1C3, respectively. Diagonal bold values indicate 

direct effects 

In F1C1 clonal progenies of Experiment-I (table 3),, tuber weight plant-1 recorded the highest positive direct effect 

on marketable tuber yield plant-1 followed by number of leaves plant-1, plant emergence per cent, unmarketable tuber yield 

plant-1, number of eyes tuber-1, plant height and dry matter content of shoots, while, number of shoots plant-1 had negative 
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direct effect followed by number of tubers plant-1 and number of branches plant-1.  

In F1C2 progenies of Experiment-I (table 3),, tuber weight plant-1 had positive direct effect on marketable tuber 

yield plant-1 followed by plant emergence per cent, number of leaves plant-1, number of tubers plant-1 and dry matter 

content of shoots. 

On the other hand, unmarketable tuber yield plant-1 followed by plant height, number of branches plant-1, number 

of shoots plant-1 and number of eyes tuber had negative direct effect on marketable tuber yield plant-1. Tuber weight plant-1, 

plant emergence per cent, number of leaves plant-1, number of tubers plant-1 and dry matter content of shoots had positive 

direct effect and significant positive correlation indicating true relationship. 

In bulks of Experiment-II (table 4), tuber weight plant-1 had positive direct effect on marketable tuber yield plant-1 

followed by starch content, reducing sugar, plant height, plant emergence per cent, number of tubers plant-1 and number of 

eyes tuber-1. On the other hand, negative direct effect on marketable tuber yield plant-1 was influenced by unmarketable 

tuber yield plant-1; dry matter content of shoots, chips color, and number of leaves plant-1, specific gravity, number of 

branches plant-1 and number of shoots plant-1. Tuber weight plant-1 and number of tubers plant-1 had positive direct effect 

and significant correlation indicating that effect is true and is not affected by other component traits. 

In F1C2 progenies of Experiment-II (table 4),, number of branches plant-1 recorded the highest positive direct 

effect on marketable tuber yield plant-1 followed by plant height, tuber weight plant-1, starch content, number of tubers 

plant-1, dry matter content of shoots, reducing sugar and dry matter content of tubers, while, number of shoots plant-1, 

number of eyes tuber-1, chip color, specific gravity and number of leaves plant-1 negatively influenced marketable yield 

plant-1. Number of branches plant-1, plant height, tuber weight plant-1 and number of tubers plant-1 exhibited high positive 

direct effect and significant positive correlation with marketable tuber yield plant-1, suggesting true relationship among 

traits. 

In F1C3 clonal progenies of Experiment-II (table 4),, tuber weight plant-1 had positive direct effect on marketable 

tuber yield plant-1 followed by number of branches plant-1, number of eyes tuber-1, dry matter content of shoots, starch 

content, plant height and number of tubers plant-1 whereas, number of leaves plant-1 had negative direct effect followed by 

chip color, unmarketable tuber yield plant-1, reducing sugar, specific gravity, number of shoots plant-1 and dry matter 

content of tubers. Tuber weight plant-1, number of branches plant-1, dry matter content of shoots plant-1, starch content and 

number of tubers plant-1 had positive direct effect and significant correlation, showing true relationship among these traits. 

Therefore, selection based on these traits would be rewarding for bringing change in tuber yield of F1C3 progenies of potato 

and will be helpful is isolation of better clones in potato hybrids. Positive direct effect of various characters on marketable 

tuber yield plant-1 observed in the present study are also in accordance to the findings of Roy and Singh (2006); Patel et al. 

(2003); Garg and Bhutani (1991). 

Correlation coefficients between tuber yield and its components revealed that plant types with more number of 

tubers, higher tuber weight, more leaves and branches plant-1 can help in identifying high yielding genotypes. Path studies 

for all the traits under study revealed that number of tubers plant-1, tuber weight plant-1 and number of leaves plant-1 were 

found to be primary key traits contributing towards tuber yield. Due importance should be given to these components while 

selecting high yielding clones in advance generations in potato. 
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