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Study on correlation and path Co-efficient in garlic 

(Allium sativum) 

 
Chandan Tiwari, A Pandey, SK Singh and BK Dubey 

 
Abstract 
An experiment was conducted to assess correlation and path analysis in 16 genotypes of garlic grown in 

Randomized Block Design at RRS NHRDF, Salaru, Karnal during rabi season of 2016-17 and 2017-18. 

Observations were recorded for sixteen characters and observed for plant establishment, plant stand at 

maturity, % marketable bulb (on wt. basis), gross yield (kg/plot), marketable yield (kg/plot), marketable 

yield (qt/ha), Average weight of bulb (g), weight of 20 bulbs, bulb polar diameter (cm), bulb equatorial 

diameter (cm), T.S.S (%), Average no of cloves per bulb at genotypic levels. Gross yield (qt/ha) showed 

highly significant and positive correlation with plant establishment (3.621) at genotypic level and 

whereas significant and positive correlation with gross yield (kg/plot) (1.000) at phenotypic level. At 

genotypic level, path coefficient analysis revealed that marketable yield (kg/plot) (2.835) and at 

phenotypic level, path coefficient analysis revealed that gross yield (kg/plot) (0.907) had exerted positive 

direct effect on gross yield (q/ha) that selection for these traits would be effective for the improvement of 

bulb yield per plant. 
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Introduction 

Garlic (Allium sativum L.) is important bulb crops grown and used as a spice or a condiment 

throughout India. It is also an important foreign exchange gaining crop for India. Garlic has 

higher nutritive value than other bulb crops. India exports fresh and chilled garlic, dried garlic, 

dehydrated garlic flakes, dehydrated garlic powder and garlic oil to Bahrain, Bangladesh, 

Germany, Japan. It is rich in protein, phosphorus, potassium, calcium, magnesium and 

carbohydrates. It helps in digestion of food, reduces cholesterol level in human blood and 

lowers blood sugar. The significance of this spice is increasing owing to its wide range of 

medicinal properties (Chanchan et al., 2013) [1]. Garlic is mostly strong flavoured due to 

presence of sulphur containing compounds that impart their distinctive small and pungency. 

Garlic grown is mainly in Gujarat, Madhya Pradesh, Orissa, Maharashtra, Uttar Pradesh, and 

Rajasthan. Since, production and productivity does not depend only on area and cultural 

practices but also on the genotypes of the crop and environmental conditions (Lawande et al., 

2009) [4]. The present study was conducted to investigate genetic variability, heritability and 

correlation coefficients and path coefficient of 16 diverse genotypes collected from different 

sources. 

The germplasm serves as most valuable natural reservoir and main source of genes pool 

having resistance to several biotic and abiotic resistance. Therefore, collection, conservation 

and evaluation of germplasm is indispensable for present as well as future crop improvement. 

 

Material and Methods 

The experiment was conducted at experimental farm, RRS NHRDF Karnal, Salaru. During 

two consecutive year 2016-17 and 2017-18 rabi season. Sixteen genotypes were grown in a 

randomized block design with three replications. The raised beds were prepared with drip 

irrigation system for the planting of garlic germplasm. The drip irrigation was made between 

all plots. Each genotype was planted in a plot of 2.25 × 1.2 m size by keeping 15 × 10 cm 

distance between two rows and two plants, respectively. Recommended cultural practices were 

followed for raising the crop. Observations were recorded on Plant stand at maturity (PSM), % 

Plant establishment (PPE), Maximum height of plant (cm) (PH), No. of leaves (NOL), Neck 

thickness (cm) (N), Bulb equatorial diameter (cm) (E), Bulb polar diameter (cm) (P), Weight 

of 20 bulbs (kg) (WOB), Average weight of bulb (g) (ABW), Average number of cloves per 

bulb (NOC), Marketable yield (kg/plot) (MY), Marketable yield (qt/ha) (MY), % Marketable  
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bulb (On Wt. basis) (MBW), Total soluble solids (%) (TSS), 

Gross yield (kg/plot) (GY), gross yield (qt/ha) (GY) measured 

by the method proposed by Singh et al. (2013) [6] and 

recorded on five randomly selected plants in each replication 

per accession on plot basis. The data was statistically analysed 

to estimate genotypic and phenotypic correlation coefficients 

and path analysis. In addition to this, it is requisite to know 

the types and nature of yield components and their inter 

relationship. The correlation coefficient analysis gives 

information of the relative importance of various contributing 

characters. 

 

Result and Discussion  

Correlation coefficient 

In general, the genotypic correlation coefficients were higher 

than the respective phenotypic correlations (Table 1) which 

might be from modifying effect of environment on the 

association of characters at genotypic level. 

This indicated that these attributes were more influencing the 

bulb yield in garlic and therefore, were important for bringing 

improvement in bulb yield. Such positive interrelationships 

between bulb yield and plant height, number of leaves per 

plant, bulb polar diameter and bulb weight was noted by 

Singh et al. (2013) [6], Sharma et al. (2016) [7], Prajapati et al. 

(2016) [5]. 

Gross yield (qt/ha) showed highly significant and positive 

correlation with plant establishment (3.621), plant stand at 

maturity (3.546), % marketable bulb (on wt. basis) (1.009), 

gross yield (kg/plot) (1.00), marketable yield (kg/plot) 

(1.000), marketable yield (qt/ha) (1.000), Average weight of 

bulb (g) (0.973), weight of 20 bulbs (0.905), bulb polar 

diameter (cm) (0.460), bulb equatorial diameter (cm) (0.840), 

T.S.S (%) (0.491), Average no of cloves per bulb (0.381) at 

genotypic levels, 

whereas significant and positive correlation with gross yield 

(kg/plot) (1.000), marketable yield (kg/plot) (0.999), 

marketable yield (qt/ha) (0.999), average weight of bulb (g) 

(0.944), weight of 20 bulbs (kg) (0.780), bulb equatorial 

diameter (cm) (0.533), plant stand at maturity (0.486), % 

plant establishment (0.486), bulb polar diameter (cm) (0.455), 

T.S.S (%) (0.354), Average no of cloves per bulb (0.383) with 

gross yield (qt/ha) at phenotypic level. 

 
Table 1: Genotypic & phenotypic Correlations Matrix for different characters on bulb yield per plant at Phenotypic & Genotypic level in Garlic 

 

 
*Significant at 5% probability level. 

**Significant at 1% probability level. 
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Table 2: Direct and indirect effect for different characters on bulb yield per plant at Phenotypic & Genotypic level in Garlic 

 

 
Residual are 0.00000 

 

Path coefficient analysis 

At genotypic level, path coefficient analysis revealed that 

marketable yield (kg/plot) (2.835), plant stand at maturity 

(0.286), weight of 20 bulb (kg) (0.002) had exerted positive 

direct effect on gross yield (qt/ha). Gross yield (kg/plot) (-

1.023), marketable yield (qt/ha) (-0.792), % plant 

establishment (-0.280), % marketable bulb (on wt. basis) (-

0.013), Average weight of bulb (g) (-0.006), bulb polar 

diameter (cm) (-0.002), Neck thickness (cm) (-0.002), No. of 

leaves (-0.001), Maximum height of plant (cm) (-0.001), bulb 

equatorial diameter (cm) (-0.001) exhibited negative direct 

effect on gross yield (qt/ha). 

At phenotypic level, path coefficient analysis revealed that 

gross yield (kg/plot) (0.907), plant stand at maturity (0.212), 

marketable yield (kg/plot) (0.117) had exerted positive direct 

effect on gross yield (qt/ha). % plant establishment (-0.212), 

Marketable yield (qt/ha) (-0.024), % Marketable bulb (on wt. 

basis) (-0.003) exhibited negative direct effect on gross yield 

(qt/ha). Dubey et al. (2010) [2] also reported similar 

correlation between bulb yield with bulb weight and bulb size. 

Direct effect of clove weight and number of leaves per plant 

on bulb yield was noted by Kumar et al. (2015) [3]. 

 

Conclusion 

On the basis of above studies, it can be concluded that due 

weightage should be given to bulb yield, bulb weight and 

average number of cloves per bulb while imposing selection 

for genetic improvement of bulb yield in garlic. 
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