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Assessment of genetic variability, character association and path analysis of sweet potato (Ipomoea batatas L. Lam.) accessions using morphological characters

ABSTRACT
The present study was conducted on 100 distinct sweet potato accessions during Rabi season 2022 - 23 to address the limited understanding of genetic variability and trait associations among the underutilized accessions influencing yield efficiency in sweet potato, a nutritionally important crop with significant potential for food security. An augmented block design with four blocks and two check varieties was utilized to assess twelve quantitative characters. Analysis of variance revealed significant differences among treatments and checks for most traits, indicating substantial genetic variability. Phenotypic coefficient of variation (PCV) values was marginally higher than genotypic coefficient of variation (GCV), suggesting limited environmental influence on trait expression. High heritability coupled with high genetic advance was observed for traits such as tuber girth, number of tubers per plant, average tuber weight, sugar content, dry matter, and tuber yield per plant, highlighting their suitability for early generation selection. Correlation and path analysis identified tuber length, tuber girth, number of tubers per plant, and average tuber weight as significantly and positively associated with tuber yield. Path coefficient analysis further revealed that average tuber weight and number of tubers per plant had the strongest direct effects on yield, while tuber length, tuber girth, and mature leaf size exerted notable indirect effects. The findings highlight substantial genetic diversity among accessions and provide valuable insights for breeding programs aimed at improving yield and ensuring food and nutritional security.
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1. Introduction
Sweet potato [Ipomoea batatas (L.) Lam.] is a dominant starchy vegetable grown in sub-tropical and tropical climatic zones. It is also known as white potato or Irish potato. Its auto-hexaploid species with chromosome number 90 and basic chromosome number being 15 (Narasimhamurthy et al., 2018).
Studies on genetic variability studies are crucial in the selection of parents for hybridization as robust crop improvement depends upon the magnitude of genetic variability in the base population.(Tripathiet al., 2016) Once genetic variability has been ascertained in a crop, improvement is feasible through the use of appropriate selection methodology. Most of the breeding programs for sweet potato cultivars with quantitative and qualitative characters have utilized a classical approach to mass selection. However, genetic advance in breeding sweet potatoes with desirable characters is slow and resource consuming. The low success in inter-specific crosses has precluded the use of genetically related species in sweet potato improvement. The hexaploid, self-incompatibility and heterozygous nature of the sweet potato make inheritance studies very complicated (Alam et al., 2024). Large variations have been developed due to its highly cross-pollinating nature affecting breeding and selection for quantitative traits by slowing down progress in genetic advance within sweet potato breeding programs. The extent of transmission of qualitative and quantitative characters of sweet potato from parent to offspring depends on the heritability of the specific trait and is taken into account in perspective of its current significance, future potential, and eventual application in the fabrication of different products.
Additionally, the high level of heterozygosity and wide diversity in the germplasm of cultivated sweet potatoes have also been valuable sources of favorable genes for traits that need to be incorporated through appropriately designed breeding and selection methodologies. To explore this diversity, objectives were set to assess the variability and examine the associations among these sweet potato genotypes.
2. Materials and Methods
2.1 Experimental material and design
The research investigation was administered at Research farm, Tirhut College of Agriculture (RPCAU), Dholi, Bihar – 848125, India, during Rabi season 2022 - 23. The experimental plot is positioned at 25.990N latitude and 85.600E longitude and altitude of 52.12 m. The material utilized in this contemporary research encompassed a total of 100 entries of Sweet potato including two check varieties namely Rajendra Shakarkand – 92 and Kishan, which are a part of the university’s TCA Dholi germplasm collection (Table 1).
The research work was executed according to the Augmented Block Design comprising of four blocks under field condition. Each block consists of 25 genotypes and the spacing between plants to plant was 30cm and row to row was 30cm following recommended agronomic and plant protection practices.
2.2 Recording of observations
For each genotype in every block, five competitive plants were randomly selected for recording observations. Morphological and biochemical parameters were assessed at crop maturity (90-120 days after planting), while tuber related observations were recorded at harvest. Data were collected on twelve quantitative characters viz. vine length (cm), petiole length (cm), length of peduncle (cm), mature leaf size (cm), tuber length (cm), tuber girth (cm), number of tubers/plant, average tuber weight (g), starch content (%), sugar content (g/100g), dry matter (%) and tuber yield/plant (g). Mean values for each genotype were computed and subjected to statistical analysis. All observations were recorded in accordance with the Distinctness, Uniformity and Stability (DUS) descriptors prescribed by the Protection of Plant Varieties and Farmers' Rights Authority guidelines for sweet potato (https://plantauthority.gov.in/sites/default/files/fsweetpotato.pdf).
2.3 Estimation of starch content (%)
Starch content was estimated using the Anthrone method as described by Dreywood (1948) and quantified following Morris (1948), with modifications as per Clegg (1956). Tuber samples were treated with hot 80% ethanol to remove soluble sugars, followed by extraction with perchloric acid. The extract was reacted with anthrone reagent, and absorbance was measured at 630 nm using a spectrophotometer to determine starch percentage.
2.4 Estimation of sugar content ((g/100g)
Total sugar content was determined using the DNS method proposed by Miller, G. L. (1959). The ethanol extract was hydrolyzed with acid, neutralized, and reacted with 3,5-dinitrosalicylic acid reagent. Absorbance was recorded at 520 nm, and sugar content was expressed as g/100 g of sample.
2.5 Assessment of Variability, Genetic Parameters, Correlation and Path Coefficient Analysis
Variability parameters including mean and range were computed for all characters, with mean estimated as the arithmetic average of observations. Variance components such as genotypic (σ²g), environmental (σ²e), and phenotypic (σ²p) variances were derived following analysis of variance as suggested by Federer (1956) and Federer and Raghavarao (1975), where σ²p = σ²g + σ²e. Coefficient of variation viz. genotypic coefficient of variation (GCV), and phenotypic coefficient of variation (PCV) were calculated according to Burton (1952). Broad-sense heritability (h²) and genetic advance (GA) were estimated following Johnson et al. (1955), also genetic advance as percent of mean (GAM) was computed to assess selection efficiency, as described by Allard (1961). Variability and GAM were categorized into low (<10%), moderate (10-20%), and high (>20%) classes as per Robinson et al. (1951). Correlation coefficients at genotypic and phenotypic levels were estimated using methods of Al-Jibouri et al. (1958) and Searle (1961), and their significance was tested following Fisher, R. A., & Yates, F. (1967). Path coefficient analysis was carried out following Dewey and Lu (1959) to partition correlation coefficients into direct and indirect effects, with residual effects estimated to account for unexplained variation, and interpretation of effects based on the scale suggested by Lenka and Mishra (1973), categorized as negligible (0.00 - 0.09), low (0.10 - 0.19), moderate (0.20 - 0.29), high (0.30 - 0.99), and very high (>1.00). The statistical analysis was processed through windostat version 9.2 and PAST 3.0 version (Paleontological Statistics) with normalized data for the appropriate statistical assessment.
3. Results and discussion
The outcome of the experiment conducted during 2022-23, was administrated on the 100 accession and two check varieties of sweet potato. The research aimed to characterize accessions for different morphological and quality characters, to scrutinize the extent of genetic variability and influences of environmental factors on various genetic parameters and the degree of interaction among various characters and their association patterns among various sweet potato accessions under study.
3.1. Analysis of variance and mean performance of accessions
Analysis of variance for twelve traits showed the highly significant difference (p <0.01) among the accessions for most of the characters (Table 2). The per se performance of the morphological characters in 100 sweet potato accessions is presented in Table 3. Each character of the accessions had a wide range of mean values. Based on the observation of 100 sweet potato accessions, the vine length had a range between 51.33 and 267.00 cm with 139.13 cm on average, the petiole length ranged between 5.17 and 17.00 cm (average 11.19 cm), length of peduncle varied from 3.50 to 19.71 cm (average 11.83 cm), mature leaf size ranged between 5.33 and 11.83 cm (average 7.12 cm).
The tuber length ranged from 7.33 to 20.33 cm with an average of 13.27 cm, tuber girth was between 7.33 and 27.67 cm (average 12.28 cm), and the number of tubers/plant varied from 3 to 8 (average 4). Whereas the average tuber weight ranged from 30 to 220.67 g with an average of 75.70g, the starch content ranged between 32.17 and 43.19% (average 36.26%), sugar content varied from 4.17 to 9.91 g/100g (average 7.97 g/100g), and the tuber yield/plant ranged from 120 to 650g (average 284.64g). Dry matter content is a critical parameter in the selection because it determines whether or not the tuber roots are tasty. The performance of tuber roots dry matter content of 100 accessions varied from 22.10 to 46.39%, providing an opportunity for breeders for the selection of better accession (Table 2).Similar findings were reported by Cavalcante et al.(2008) & Engida et al.(2007).
3.2. Variability parameters 
All the characters observed showing the value of genetic variance and phenotypic variance with wide criteria (Table 3). The genetic variance and the phenotypic variance ranged from 0.27 to 2894.20 and 0.39 to 3438.70 respectively. The highest and lowest values were recorded for number of tubers/plant and tuber yield/plant. The value of phenotypic variance was higher than genotypic variance.
The phenotypic coefficient of variations (PCV) was recorded slightly higher than the genotypic coefficient of variations (GCV) and the high PCV values were observed for all the characters. It indicates wide genetic variability among the accessions which makes selection more effective for sweet potato improvement (Table 4).Comparable results were recorded with the findings of various hands like Hossain et al. (2000),Gin et al. (2008) and Martins et al. (2012).
The heritability value of a character is estimated whether the character is more influenced by genetic or environmental factors. The results presented in Table 4 shows that the estimated value of the broad sense heritability was medium to high (ranging from 36.66% to 98.63%). Most of the characters showed high heritability and only few characters namely tuber length, number of tubers/plant and average tuber weight showed moderate heritability. Similar findings comparable to present research were found by Alam et al. (1998), and Demelie et al. (2016).
Genetic advance (GA) coupled with genetic advance as percent of mean (GAM) were recorded high for most of the characters only starch content showed moderate GAM (Table 4). Selection based on high GA and heritability will be effective in the further breeding programmes. These outcomes were corresponding to those of Shashikanth et al. (2008), Tripathi et al., (2016) and Zhao et al. (2022).
3.3. Character association studies
The results presented in Table 5 shows that tuber yield/plant manifest significant and positive association with tuber length, tuber girth, number of tubers/plant & average tuber weight suggests that these characters can be used as in indirect selection for tuber yield/plant. Exercising selection for higher values for these traits can lead to increment in yield attributes. Average tuber weight showed significant and positive association with tuber length, tuber girth and vine length which are considered as important tuber yield contributory traits. Although, the average tuber weight was found negatively and significantly related with number of tubers/ plant indicated its inverse relationship.
Non-significant and positive relationship of the traits vine length, petiole length, length of peduncle, mature leaf shape and dry matter with tuber yield/plant while, starch content & sugar content showed negative and insignificant correlation indicating that these characters play minimum role in yield attributes. However if for any reason one wishes to combine high yield with any of these characters, one may have to independently select for the two traits in a single genotype. These findings were supportive of Paul et al. (2014), Alfred and Paul (2024), Regessa et al. (2023), Anshebo et al., (2004), and Bhadauriya et al., (2018).
Path coefficient analysis, dependent variable is selected as tuber yield/plant with traits named vine length, length of peduncle, number of tubers/plant, average tuber weight, sugar content & dry matter were observed to exert positive direct effects on the dependent variable i.e., tuber yield/plant (Table 6) indicating a strong association between these traits, priority must be given to these traits for increasing production. Direct selection based on these features may be profitable to increase tuber yield/plant. This shows that there is a true link among independent and dependent variable. Negative direct effect was exerted by petiole length, mature leaf size, tuber length, tuber girth and starch content.
The vine length showed positive and direct effect on tuber yield/plant while positive & indirect effect via average tuber weight and indirect negative effect via number of tubers/plant. The tuber length and tuber girth showed little negative direct effect on tuber yield/plant and exerted a positive indirect effect via average tuber weight. The residual effect obtained as a result of this study of path coefficient analysis was noted to be 0.327. This means that the 12 characters studied excluding tuber yield per plant will justify 67.30 percent of their contribution in tuber yield per plant (dependent variable), it suggested that some other characters yet to be considered in the study which will contribute 32.70 percent towards tuber yield per plant (Table 6).This was the case in the results obtained by Mohanty et al. (2016), Goler et al. (2017),Arslan (2007), and Tsegaye et al. (2006).


Table 1: List of 100 accessions of sweet potato along with two checks used for present investigation
	Sl. No.
	Entry name
	Accession Number
	Source

	1
	TCASP-1
	592303
	TCA Dholi germplasm

	2
	TCASP-2
	592304
	

	3
	TCASP-3
	592305
	

	4
	TCASP-4
	592306
	

	5
	TCASP-5
	592307
	

	6
	TCASP-6
	592308
	

	7
	TCASP-7
	592309
	

	8
	TCASP-8
	592310
	

	9
	TCASP-9
	592311
	

	10
	TCASP-10
	592312
	

	11
	TCASP-11
	592313
	

	12
	TCASP-12
	592314
	

	13
	TCASP-13
	592315
	

	14
	TCASP-14
	592316
	

	15
	TCASP-15
	592317
	

	16
	TCASP-16
	592318
	

	17
	TCASP-17
	592319
	

	18
	TCASP-18
	592320
	

	19
	TCASP-19
	592321
	

	20
	TCASP-20
	592322
	

	21
	TCASP-21
	592323
	

	22
	TCASP-22
	592324
	

	23
	TCASP-23
	592325
	

	24
	TCASP-24
	592326
	

	25
	TCASP-25
	592327
	

	26
	TCASP-26
	592328
	

	27
	TCASP-27
	592329
	

	28
	TCASP-28
	592330
	

	29
	TCASP-29
	592331
	

	30
	TCASP-30
	592332
	

	31
	TCASP-31
	592333
	

	32
	TCASP-32
	592334
	

	33
	TCASP-33
	592335
	

	34
	TCASP-34
	592336
	

	35
	TCASP-35
	592337
	

	36
	TCASP-36
	592338
	

	37
	TCASP-37
	592339
	

	38
	TCASP-38
	592340
	

	39
	TCASP-39
	592341
	

	40
	TCASP-40
	592342
	

	41
	TCASP-41
	592343
	

	42
	TCASP-42
	592344
	

	43
	TCASP-43
	592345
	

	44
	TCASP-44
	592346
	

	45
	TCASP-45
	592347
	

	46
	TCASP-46
	592348
	

	47
	TCASP-47
	592349
	

	48
	TCASP-48
	592350
	

	49
	TCASP-49
	592351
	

	50
	TCASP-50
	592352
	

	51
	TCASP-51
	592353
	

	52
	TCASP-52
	592354
	

	53
	TCASP-53
	592355
	

	54
	TCASP-54
	592356
	

	55
	TCASP-55
	592357
	

	56
	TCASP-56
	592358
	

	57
	TCASP-57
	592359
	

	58
	TCASP-58
	592360
	

	59
	TCASP-59
	592361
	

	60
	TCASP-60
	592362
	

	61
	TCASP-61
	592363
	

	62
	TCASP-62
	592364
	

	63
	TCASP-63
	592365
	

	64
	TCASP-64
	592366
	

	65
	TCASP-65
	592367
	

	66
	TCASP-66
	592368
	

	67
	TCASP-67
	592369
	

	68
	TCASP-68
	592370
	

	69
	TCASP-69
	592371
	

	70
	TCASP-70
	592372
	

	71
	TCASP-71
	592373
	

	72
	TCASP-72
	592374
	

	73
	TCASP-73
	592375
	

	74
	TCASP-74
	592376
	

	75
	TCASP-75
	592377
	

	76
	TCASP-76
	592378
	

	77
	TCASP-77
	592379
	

	78
	TCASP-78
	592380
	

	79
	TCASP-79
	592381
	

	80
	TCASP-80
	592382
	

	81
	TCASP-81
	592383
	

	82
	TCASP-82
	592384
	

	83
	TCASP-83
	592385
	

	84
	TCASP-84
	592386
	

	85
	TCASP-85
	592387
	

	86
	TCASP-86
	592388
	

	87
	TCASP-87
	592389
	

	88
	TCASP-88
	592390
	

	89
	TCASP-89
	592391
	

	90
	TCASP-90
	592392
	

	91
	TCASP-91
	592393
	

	92
	TCASP-92
	592394
	

	93
	TCASP-93
	592395
	

	94
	TCASP-94
	592396
	

	95
	TCASP-95
	592397
	

	96
	TCASP-96
	592398
	

	97
	TCASP-97
	592399
	

	98
	TCASP-98
	592400
	

	99
	TCASP-99
	592401
	

	100
	TCASP-100
	592402
	

	Check Varieties
	Entry Name
	Variety Name
	

	1
	C1
	Rajendra Shakarkand – 92
(RS – 92)
	TCA Dholi germplasm

	2
	C2
	Kishan
	









Table 2: Analysis of variance for twelve morphological characters among the 100 sweet potato accessions
	Source of variation
	d.f.
	Mean Sum Squares for various characters

	
	
	Vine length
(cm)
	Petiole length (cm)
	Length of peduncle
(cm)
	Mature leaf size(cm)
	Tuber length
(cm)
	Tuber girth (cm)
	Number of tubers/
plant
	Average tuber weight
(g)
	Starch content (%)
	Sugar content
(g/100g)
	Dry matter (%)
	Tuber yield/plant (g)

	Block
	3
	6248.82
	13.75
	137.83
	3.31
	17.40
	19.42
	2.28
	3420.01
	9.41
	2.09
	35.63
	31399.07

	Treatment
	101
	1246.18**
	10.31**
	12.48 **
	1.48**
	7.58 *
	8.70
	1.52
	1173.72
	5.04**
	1.78*
	25.25*
	12121.30*

	Checks
	1
	5.47
	0.13
	0.18
	1.13**
	8.80*
	2.10
	0.13
	435.13
	5.28**
	0.00
	2.67
	14620.50*

	Error
	3
	8.73
	0.20
	0.04
	0.03
	0.84
	1.36
	0.46
	212.47
	0.05
	0.09
	1.21
	544.50


*Significant at α = 0.05; and ** significant at α = 0.01 level, respectively



Table 3: Mean performance, range and variance for twelve morphological characters among the 100 sweet potato accessions
	Characters
	Mean
	Range
	Genotypic variance
	Phenotypic variance
	Environmental variance

	
	
	Min.
	Max.
	
	
	

	Vine length(cm) 
	139.13
	51.33
	267.00
	309.36
	318.09
	8.73

	Petiole length (cm)
	11.19
	5.17
	17.00
	2.53
	2.73
	0.20

	Length of peduncle(cm) 
	11.83
	3.50
	19.71
	3.11
	3.15
	0.04

	Mature leaf size(cm)
	7.12
	5.33
	11.83
	0.36
	0.39
	0.03

	Tuber length(cm)
	13.27
	7.33
	20.33
	1.69
	2.52
	0.84

	Tuber girth (cm) 
	12.28
	7.33
	27.67
	1.84
	3.19
	1.35

	Number of tubers/plant
	3.99
	3.00
	8.00
	0.27
	0.72
	0.46

	Average tuber weight(g)
	75.70
	30.00
	220.67
	240.31
	452.78
	212.46

	Starch content (%)
	36.26
	32.17
	43.19
	1.25
	1.30
	0.05

	Sugar content(g/100g)
	7.97
	4.17
	9.91
	0.42
	0.51
	0.09

	Dry matter (%)
	32.81
	22.10
	46.39
	6.01
	7.22
	1.21

	Tuber yield/plant (g)
	284.64
	120.00
	650.00
	2894.20
	3438.70
	544.50





Table 4: Estimates of variability parameters for twelve morphological characters among the 100 sweet potato accessions
	Sl. No.
	Characters
	GCV (%)
	PCV (%)
	ECV (%)
	Heritability %
(broad sense)
	GA
	GAM

	1. 
	Vine length(cm)
	26.32
	26.40
	2.12
	97.26
	75.19
	54.04

	2. 
	Petiole length (cm)
	25.23
	25.55
	4.02
	92.61
	5.74
	51.33

	3. 
	Length of peduncle(cm)
	56.51
	56.56
	2.33
	98.63
	10.38
	87.74

	4. 
	Mature leaf size(cm)
	16.39
	16.58
	2.50
	91.97
	2.38
	33.38

	5. 
	Tuber length(cm)
	19.65
	20.83
	6.89
	66.87
	5.07
	38.21

	6. 
	Tuber girth (cm)
	20.27
	22.37
	9.48
	57.55
	4.64
	37.82

	7. 
	Number of tubers/plant
	25.97
	31.02
	16.97
	36.66
	1.79
	44.78

	8. 
	Average tuber weight(g)
	41.02
	45.31
	19.26
	53.08
	57.90
	76.49

	9. 
	Starch content (%)
	5.74
	5.77
	0.62
	96.15
	4.26
	11.75

	10. 
	Sugar content(g/100g)
	15.92
	16.38
	3.83
	81.85
	2.54
	31.89

	11. 
	Dry matter (%)
	15.00
	15.37
	3.35
	83.29
	9.90
	30.16

	12. 
	Tuber yield/plant (g)
	37.95
	38.83
	8.20
	84.17
	217.50
	76.41


NB: GCV= Genotypic coefficient of variation, PCV = Phenotypic coefficient of variation, ECV = Environmental coefficient of variation, GA = Genetic advance, GAM = Genetic advance as percent of mean.


Figure 1: Estimates of variability parameters among the 100 sweet potato accessions.
Table 5: Correlation matrix among twelve quantitative characters among the 100 sweet potato accessions
	Characters
	Vine length
	Petiole length
	Length of peduncle
	Mature leaf size
	Tuber length
	Tuber girth (cm)
	Number of tubers/plant
	Average tuber weight
	Starch content
	Sugar content
	Dry matter
	Tuber yield/plant

	[bookmark: _Hlk141002410]Vine length
	1.00
	0.08
	-0.15
	0.24**
	0.20*
	-0.07
	-0.07
	0.18*
	0.08
	0.02
	-0.06
	0.13

	Petiole length
	
	
	0.18*
	0.41**
	0.04
	0.42**
	0.14
	0.10
	0.01
	0.07
	0.04
	0.14

	Length of peduncle
	
	
	
	0.03
	0.17*
	0.26**
	-0.05
	0.10
	0.04
	0.05
	0.16
	0.14

	Mature leaf size
	
	
	
	
	0.08
	0.17
	0.01
	0.16
	0.09
	0.03
	-0.02
	0.13

	Tuber length
	
	
	
	
	
	0.05
	-0.03
	0.45**
	0.08
	0.02
	0.04
	0.43**

	Tuber girth
	
	
	
	
	
	
	-0.03
	0.54**
	-0.21
	-0.09
	-0.10
	0.53**

	Number of tubers/plant
	
	
	
	
	
	
	
	-0.38
	-0.07
	0.04
	-0.03
	0.23**

	Average tuber weight
	
	
	
	
	
	
	
	
	-0.06
	-0.16
	0.02
	0.76**

	Starch content
	
	
	
	
	
	
	
	
	
	0.75**
	-0.06
	-0.12

	Sugar content
	
	
	
	
	
	
	
	
	
	
	0.04
	-0.14

	Dry matter
	
	
	
	
	
	
	
	
	
	
	
	0.03


*Significant at α = 0.05; and ** Significant at α = 0.01 level, respectively.




	Characters
	Vine length
	Petiole length
	Length of peduncle
	Mature leaf size
	Tuber length
	Tuber girth (cm)
	Number of tubers/plant
	Average tuber weight
	Starch content
	Sugar content
	Dry matter
	Tuber yield/plant

	Vine length
	1
	
	
	
	
	
	
	
	
	
	
	

	Petiole length
	0.08
	1
	
	
	
	
	
	
	
	
	
	

	Length of peduncle
	-0.15
	0.18*
	1
	
	
	
	
	
	
	
	
	

	Mature leaf size
	0.24**
	0.41**
	0.03
	1
	
	
	
	
	
	
	
	

	Tuber length
	0.2**
	0.04
	0.17*
	0.08
	1
	
	
	
	
	
	
	

	Tuber girth (cm)
	-0.07
	0.42**
	0.26**
	0.17
	0.05
	1
	
	
	
	
	
	

	Number of tubers/plant
	-0.07
	0.14
	-0.05
	0.01
	-0.03
	-0.03
	1
	
	
	
	
	

	Average tuber weight
	0.18*
	0.1
	0.1
	0.16
	0.45**
	0.54**
	-0.38
	1
	
	
	
	

	Starch content
	0.08
	0.01
	0.04
	0.09
	0.08
	-0.21
	-0.07
	-0.06
	1
	
	
	

	Sugar content
	0.02
	0.07
	0.05
	0.03
	0.02
	-0.09
	0.04
	-0.16
	0.75**
	1
	
	

	Dry matter
	-0.06
	0.04
	0.16
	-0.02
	0.04
	-0.1
	-0.03
	0.02
	-0.06
	0.04
	1
	

	Tuber yield/plant
	0.13
	0.14
	0.14
	0.13
	0.43**
	0.53**
	0.23**
	0.76**
	-0.12
	-0.14
	0.03
	1



Figure 2: Correlation coefficient heatmap for different characters in sweet potato accessions

Table 6: Path coefficient analysis for twelve characters among the 100 sweet potato accessions
	Characters
	Vine length
	Petiole length
	Length of peduncle
	Mature leaf size
	Tuber length
	Tuber girth (cm)
	Number of tubers/plant
	Average tuber weight
	Starch content
	Sugar content
	Dry matter
	Tuber yield/plant

	Vine length
	0.019
	-0.003
	-0.013
	-0.005
	-0.004
	0.000
	-0.044
	0.184
	-0.002
	0.000
	-0.001
	0.131

	Petiole length
	0.001
	-0.044
	0.015
	-0.008
	-0.001
	0.000
	0.083
	0.097
	0.000
	0.001
	0.000
	0.144

	Length of peduncle
	-0.003
	-0.008
	0.084
	-0.001
	-0.003
	0.000
	-0.033
	0.100
	-0.001
	0.001
	0.002
	0.138

	Mature leaf size
	0.004
	-0.018
	0.003
	-0.020
	-0.001
	0.000
	0.003
	0.159
	-0.003
	0.000
	0.000
	0.127

	Tuber length
	0.004
	-0.002
	0.014
	-0.002
	-0.018
	0.000
	-0.018
	0.450
	-0.002
	0.000
	0.000
	0.427**

	Tuber girth
	-0.001
	-0.019
	0.022
	-0.003
	-0.001
	-0.001
	-0.016
	0.542
	0.006
	-0.002
	-0.001
	0.527**

	Number of tubers/plant
	-0.001
	-0.006
	-0.004
	0.000
	0.001
	0.000
	0.615
	-0.381
	0.002
	0.001
	0.000
	0.225**

	Average tuber weight
	0.003
	-0.004
	0.008
	-0.003
	-0.008
	0.000
	-0.235
	0.998
	0.002
	-0.003
	0.000
	0.758**

	Starch content
	0.002
	0.000
	0.003
	-0.002
	-0.001
	0.000
	-0.043
	-0.058
	-0.030
	0.012
	-0.001
	-0.118

	Sugar content
	0.000
	-0.003
	0.004
	-0.001
	0.000
	0.000
	0.024
	-0.158
	-0.023
	0.016
	0.000
	-0.139

	Dry matter
	-0.001
	-0.002
	0.014
	0.000
	-0.001
	0.000
	-0.017
	0.022
	0.002
	0.001
	0.010
	0.027


RESIDUAL EFFECT= 0.327 (Diagonal - Bold values shows direct effects and other values shows indirect effects)



4. Summary
	This study evaluated 100 sweet potato accessions along with two check varieties during the 2022–23 growing season to assess morphological and quality traits, analyse genetic variability, and identify trait associations for yield improvement.
I. Analysis of Variance and Performance: The analysis of variance revealed highly significant differences (p < 0.01) among accessions for most traits, indicating considerable diversity. Morphological traits showed wide variation, e.g., vine length (51.33–267.00 cm), tuber yield/plant (120–650 g), and dry matter content (22.10–46.39%), providing a strong basis for selection in breeding programs.
II. Genetic Variability: Genotypic and phenotypic variance, along with coefficients of variation, showed high variability across traits. Phenotypic variance was consistently higher than genotypic variance. High heritability (36.66–98.63%) and genetic advance were recorded for most characters, suggesting that additive gene effects play a key role and that selection could be effective. Traits like starch content showed moderate genetic advance as a percent of mean (GAM).
III. Character Associations and Path Analysis: Tuber yield/plant showed significant and positive correlations with tuber length, tuber girth, number of tubers/plant, and average tuber weight. However, average tuber weight had a negative correlation with number of tubers/plant. Path coefficient analysis identified average tuber weight, number of tubers/plant, vine length, and dry matter as traits with positive direct effects on tuber yield. Negative direct effects were observed for petiole length, tuber length, tuber girth, and starch content. A residual effect of 0.327 indicated that additional traits not included in the study might also influence yield.
5. Conclusion
The present research conducted with 100 sweet potato accessions using an augmented block design and the observations on twelve quantitative characters gives us brief information about the nature of the accessions present along with their morphological and genetical background that could be utilized in the development of more promising varieties. The morpho-physiological results also suggested considerable variation present in tuber yield/plant and dry matter content along with other traits among the different accessions of sweet potato. There was also a positive correlation between most of the morphological characters. The collection therefore represents a rich diversity in forms, and yield attributes that can form a good basis for selection in relation to transformation.
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