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ABSTRACT 
Sweet potato [Ipomoea batatas (L.) Lam.] is a cross-pollinated crop and highly heterozygous in nature, in which many of the characters show continuous variation. Selection for tuber yield, which is a polygenic trait, often leads to changes in other characters. A study was conducted using sixteen orange fleshed sweet potato genotypes to investigate associations among traits and their direct and indirect influences on yield to understand how intercharacter relationships influence tuber yield. The genotypes were characterized based on response to 10 morphological and 18 quantitative characters. Correlation analyses were carried out for 18 characters of yield and its components. Character association indicated that tuber yield was positively and significantly associated with number of tubers per plant, tuber yield per plant, vine length, vine internodal length, leaf area and tuber diameter. 
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Introduction
Sweet potato [Ipomoea batatas (L.) Lam.] is a dicotyledonous plant belonging to the family Convolvulaceae. It is an important tuber crop cultivated in over 166 countries across tropical, subtropical, and warm temperate regions of the world. Being a highly heterozygous and cross-pollinated species, sweet potato exhibits a wide range of continuous variation for numerous traits. The success of breeding programs aimed at developing high-yielding varieties largely depends on the extent and nature of genetic variation present among genotypes. However, yield is a complex quantitative trait influenced by multiple factors and is therefore difficult to improve directly. Consequently, yield improvement can be achieved more effectively through the selection of desirable component traits that contribute to yield enhancement.
Understanding the relationships between storage root yield and other yield-contributing characters, as well as the interrelationships among these traits, is crucial for establishing efficient selection criteria in sweet potato breeding programs. Correlation analysis serves as an important statistical tool to determine the strength and direction of associations among key plant traits and provides valuable insight into predicting yield responses based on changes in specific characteristics (Dewey and Lu, 1959).
In this context, the present study was undertaken to characterize morphological and quantitative traits of sweet potato and to assess the interrelationships among these traits in relation to total storage root yield. The findings are expected to help identify important yield-contributing traits that can be effectively utilized in breeding programs aimed at improving sweet potato productivity.
Materials and methods
The experiment was carried out during at Regional Horticultural Research and Extension Centre (RHREC), Kumbapur, Dharwad, karnataka, India. Dharwad is geographically located at 150 261 North latitude, 760 271 East longitude and at an altitude of 678 m above mean sea level.
The soil was a red sandy loam. The land was brought to a fine tilth by repeated ploughing and requisite dimension of the plot was prepared as per the plan. Size of each micro plot was 3 x 3m. A spacing of 1.0 m between two replications and 0.5 m between two plots were maintained for lying of irrigation channels and bunds, respectively. Stem cuttings collected from AICRP on Tuber crops, Dharwad, were used for planting. The ridges and furrows were opened at 60 cm and planted one cutting on the ridge at 20 cm. The planting  during the rabi season. Well decomposed FYM at 20 tonnes per hectare was applied at the time of land preparation along with recommended dose of NPK (75:50:75 kg/ha). Half dose of the nitrogen and potassium, a full dose of phosphorus were applied as basal dose before planting of stem cuttings and remaining half dose of nitrogen and potassium was applied after 6 weeks after planting, along with weeding and earthingup. Plots were kept free from weeds by regular hand-weeding. Five plants of each genotype from the middle two rows in each replication were used for observations. Single plant observations were recorded for the morphological traits such as Vine length, Number of branches per vine, Number of leaves per vine, Leaf area, Inter-nodal length, yield parameters such as number of tubers per vine, tuber length, tuber girth, Mean weight of tuber, Tuber yield per vine, Tuber yield per plot, Tuber yield per hectare. Phenotypic and genotypic correlation coefficients between variables were calculated using covariance (Al-Jibouri et al., 1958). The significance of correlation coefficients was tested by comparing phenotypic correlation coefficients with table values (Fisher and Yates, 1963) at n − 2 degrees of freedom. 
Results and discussion
Correlation coefficient measures the degree of association between different yield components either in positive or negative direction. The correlation studies were carried out to know the nature and direction of association existing between growth parameters, yield parameters and quality parameters of orange fleshed sweet potato genotypes. The genotypic and phenotypic correlation coefficients were worked out for ten characters and are represented in Table 1 and 2, respectively.
Phenotypic and genotypic correlation coefficients between yield and yield attributing characters varied (Table 1). In general, genotypic correlation was higher than the phenotypic correlation, indicating reduced environmental influence on characters.
At both genotypic and phenotypic level, vine length at 90 DAP was positively and highly significant (p=0.01) correlation with number of branches per vine at 90 DAP (0.615), total leaves per vine at 90 DAP (0.786), leaf area at 90 DAP (0.666), number of tubers per vine (0.699), length of tuber (0.544), tuber weight (0.704) and tuber yield per vine (0.679). Similar findings were observed by Padma et al. (2009), Jha (2012), Rao et al. (2017), Panigrahi et al. (2017) and Mekonnen et al. (2020).
At both genotypic and phenotypic level, number of branches at 90 DAP was positively and significantly (p=0.01) correlated with total leaves per vine at 90 DAP (0.649), leaf area at 90 DAP DAP (0.509), number of tubers per vine (0.926), length of tuber (0.960), tuber girth (0.780), mean weight of tuber (0.770),  and tuber yield per vine (0.794). At phenotypic level, highly significant and negative correlation was expressed by internodal length at 90 DAP. These results are supported with the findings of Choudhary et al. (2000), Engida et al. (2006), Shashikanth et al. (2008), Jha (2012), Fekadu et al. (2013), Okpara et al. (2013), Pratana et al. (2016), Rao et al. (2017).
At both genotypic and phenotypic level, total leaves per vine at 90 DAP was positively and highly significantly (p=0.01) correlation with leaf area (0.722), number of tubers per vine (0.876), length of tuber (0.812), tuber girth (0.549), mean weight of tuber (0.902), tuber yield per vine (0.951). Whereas it showed negative and non significant correlation with internodal length at both the levels. These results are in accordance with the results of Jha (2012), Rangare and Rangare (2013), Kundy et al. (2014) and Rao et al. (2017).
Internodal length at 90 DAP showed positive and highly significantly correlation with tuber length (0.542). Whereas it had negative non significant correlation with leaf area at 90 DAP (-0.247) at both genotypic and phenotypic level. These results are supported with the findings of Jha (2012), Pratana et al. (2016) and Mishra et al. (2017).
Leaf area at 90 DAP was highly significant and positive correlation (p=0.01) with number of tubers per vine (0.738), length of tuber (0.697), tuber girth (0.300), mean weight of tuber (0.569) and tuber yield per vine (0.634) both at genotypic and phenotypic level. The reason for leaf area significantly associated with tuber yield could be attributed to more amount of photosynthesis occurring. As a result, more photosynthesis would account for effective conversion of carbohydrates into economic yield by increasing the total tubers per vine or increasing average weight of tubers. At phenotypic level tuber girth showed positive significant association with leaf area at 90 DAP. These results are supported with the findings of Nasiruddin et al. (2014).
At both the levels, total tubers per vine showed positive and significant correlation (p=0.01) with mean weight of tuber (0.992), tuber yield per vine (0.960), length of tuber (0.879) and tuber girth (0.821). These results are in contrast with those Pratana et al. (2016), Mishra et al., (2017), Panigrahi et al. (2017), Okocha et al. (2018), Mekonnen et al. (2020) and Magaji and Sodangi, (2020).
At genotypic and phenotypic level, tuber yield per vine (0.942), mean weight of tuber (0.858) and tuber girth (0.490) positive and highly significant correlation (p=0.01) with length of  tuber. Similar results were found by Tirkey et al. (2011), Pratana et al. (2016), Tripathi et al. (2016) and Okocha et al. (2018).
Average tuber weight was showed positive and highly significant correlation (p=0.01) with tuber yield per vine at both genotypic and phenotypic level. Similar results were found by Jha (2012), Rangare and Rangare (2013), Abdelmonem and Gendy, (2014), Okocha et al. (2018), Sodangi and Magaji (2020) and Mekonnen et al. (2020).
The tuber girth had showed positive and highly significant correlation (p=0.01) with mean weight of tuber (0.821) and tuber yield per vine (0.745) at genotypic and phenotypic level. These findings are in close agreement with the results obtained by Jha (2012), Rangare and Rangare (2013), Abdelmonem and Gendy (2014) and Nasiruddin et al. (2014), Pratana et al. (2016), Mekonnen et al. (2020), Vandana et al. (2020).
Average tuber weight was showed positive and highly significant correlation (p=0.01) with tuber yield per vine tuber yield per vine (0.957) at both genotypic and phenotypic level. Similar results were found by Jha (2012), Rangare and Rangare (2013), Abdelmonem and Gendy, (2014), Okocha et al. (2018), Sodangi and Magaji (2020) and Mekonnen et al. (2020).

The correlation results obtained in the present study indicated that parameters viz., vine length, number of leaves per vine, number of branches per vine, number of tubers per vine, tuber weight, tuber length and tuber girth are the important components of yield as they showed positive significant association with yield. Therefore, to increase yield in sweet potato, the above-mentioned attributes can be used for selection.
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Table 1. Estimates of genotypic correlation coefficients for growth and yield parameters in orange fleshed sweet potato genotypes


	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	1.000
	0.615**
	0.786**
	-0.252
	0.666**
	0.699**
	0.544**
	0.350*
	0.704**
	0.679**

	2
	
	1.000
	0.649**
	0.666**
	0.509**
	0.926**
	0.960**
	0.780**
	0.770**
	0.794**

	3
	
	
	1.000
	-0.251
	0.772**
	0.876**
	0.812**
	0.549**
	0.902**
	0.951**

	4
	
	
	
	1.000
	-0.247
	-0.717**
	0.542**
	-0.752**
	-0.697**
	-0.635**

	5
	
	
	
	
	1.000
	0.634**
	0.697**
	0.300 **
	0.569**
	0.738**

	6
	
	
	
	
	
	1.000
	0.879**
	0.821**
	0.992**
	0.960**

	7
	
	
	
	
	
	
	1.000
	0.490**
	0.858**
	0.942**

	8
	
	
	
	
	
	
	
	1.000
	0.821**
	0.745**

	9
	
	
	
	
	
	
	
	
	1.000
	0.957**

	10
	
	
	
	
	
	
	
	
	
	1.000


*Significant at p= 0.05 **Significant at p= 0.01
** Significant at 1% (0.368) level of Significance * Significant at 5% (0.284) level of Significance
	1 - Vine length (cm) at 90 DAP
	5- Leaf area (cm2) at 90 DAP
	9- Mean weight of tuber (g)

	2 - No. of branches per vine at 90 DAP
	6- No. of tubers /vine
	10- Tuber yield / vine (g)

	3 - No of leaves / vine at 90 DAP
	7- Tuber length (cm)
	

	4 - Inter nodal length (cm) at 90 DAP
	8- Tuber girth (cm)
	



Table 2. Estimates of phenotypic correlation coefficients for growth and yield parameters in orange fleshed sweet potato genotypes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	1.000
	0.530**
	0.676**
	-0.208
	0.597**
	0.631**
	0.466**
	0.319*
	0.646**
	0.637**

	2
	
	1.000
	0.506**
	-0.550**
	0.438**
	0.764**
	0.682**
	0.628**
	0.697**
	0.709**

	3
	
	
	1.000
	-0.221
	0.755**
	0.802**
	0.717**
	0.509**
	0.820**
	0.877**

	4
	
	
	
	1.000
	-0.207
	-0.675**
	-0.445**
	-0.674**
	-0.663**
	-0.601**

	5
	
	
	
	
	1.000
	0.588**
	0.576**
	0.291*
	0.545**
	0.707**

	6
	
	
	
	
	
	1.000
	0.782**
	0.753**
	0.942**
	0.919**

	7
	
	
	
	
	
	
	1.000
	0.431**
	0.718**
	0.813**

	8
	
	
	
	
	
	
	
	1.000
	0.772**
	0.692**

	9
	
	
	
	
	
	
	
	
	1.00
	0.939**

	10
	
	
	
	
	
	
	
	
	
	1.000


*Significant at p= 0.05 **Significant at p= 0.01

** Significant at 1% (0.368) level of Significance * Significant at 5% (0.284) level of Significance

	1 - Vine length (cm) at 90 DAP
	5 - Leaf area (cm2) at 90 DAP
	9- Mean weight of tuber (g)

	2 - No. of branches per vine at 90 DAP
3 - No of leaves /vine at 90 DAP
	6- No. of tubers /vine
7- Tuber length (cm)
	10- Tuber yield / vine (g)

	4 - Inter nodal length (cm) at 90 DAP
	8- Tuber girth (cm)
	







