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INTRODUCTION 
Peach (Prunus persica L. Batsch) belongs to 

the Rosaceae family. It includes different types of 
varieties: downy skin with freestone or clingstone 
(peach), smooth skin with freestone or clingstone 
(nectarine) (Bretaudeau and Faure, 3). Peach and 
nectarine are the third most important temperate fruit 
crops of India having an area of (36.40 thousand ha), 
production (2.43 lakh tonnes) and productivity (6.67 t/
ha) (FAOSTAT, 7). It is favorite table fruit and is highly 
valued for its taste and attractive colour. The fruits 
are rich source of sugars, vitamins and minerals and 
malic acid (1.2%). Among temperate fruit crops, the 
peach breeding industry is one of the most dynamic 
and all peach cultivars grown across the world today 
come as the result of breeding, whose intensity has 
led to reduced genetic variability within this species 
(Byrne, 3; Sansavini et al., 12). Genetic variability is 
the prerequisite for any plant breeding programme 
(Khush, 8). Studies of genetic variability, heritability 
and correlation between traits can show the extent 
to which certain traits are genetically determined and 
which of them have the greatest importance in the 
selection for favourable traits. In addition to determining 
the components of variability and the coefficient of 
heritability, it is also very important in peach breeding 
to know the relationships existing between horticultural 

traits. Under the impact of selection, a change in the 
correlated inter-dependent traits occur, therefore, the 
testing of values of correlation coefficients must be 
done all the time. The aim of the present investigation 
was to determine the components of variability and the 
coefficients of heritability for yield and yield attributing 
traits and to observe the inter-relations of such traits. 

MATERIALS AND METHODS 
The present study was conducted during 2010 to 

2012 on 24 peach genotypes (Table 1) grown at the 
research farm of ICAR-CITH, Srinagar, J&K. The site is 
situated at latitude of 34°05 N and longitude of 740°50 E 
at an altitude of 1,640 m above the msl. Recommended 
package of practices uniformly followed for growth and 
health of the trees. The average maximum temperature 
19.63°C, minimum 6.52°C, rainfall 160.72 cm and 
relative humidity 58.35%, evaporation 2.45/ day and 
soil characteristics, viz., pH (6.81), EC (0.36 dS m-1) 
were recorded during growing seasons. 

The primary selection criterion was based on 
fruits and yield attributes of the genotypes. Individual 
genotypes were marked in the field. The data were 
recorded at the time of fruit maturity during summer 
(June-August) seasons of the each year, i.e., 2010, 
2011 & 2012 and data was pooled for analysis. Twenty 
fruits from each genotype were randomly collected 
and observations on fruit length (mm), fruit weight 
(g), fruit diameter (mm), pulp thickness (mm), stone 
diameter (mm), stone weight (g), TSS (oBrix), acidity 

Genetic variability, character association and path analysis for yield and 
yield contributing traits in peach

S. Lal*, N. Ahmed, M.K. Verma**, O.C. Sharma and J.I. Mir
ICAR-Central Institute of Temperate Horticulture, Old Airport P.O., Rangreth, Srinagar 190 007, Jammu & Kashmir

ABSTRACT
Genetic variability, correlation and path coefficient analysis for yield and yield contributing traits were 

studied on 24 peach (Prunus persica L.) genotypes. Maximum variability recorded for TSS/ acid ratio and fruit 
weight, however, low differences between the phenotypic and genotypic coefficients of variation indicated low 
environmental influence on the expression of these traits. High heritability coupled with high genetic advance 
was obtained with acidity, TSS/ acid ratio, fruit weight and yield per plant. Fruit weight (r = 0.797), fruit length (r 
= 0.481), fruit diameter (r = 0.559), fruit pulp thickness (r = 0.630) and stone diameter (r = 0.352) were the most 
important traits, which possessed significant positive association with fruit yield per plant. Path coefficient 
analysis revealed that among the different yield contributing traits, fruit weight (0.9786) followed by TSS (0.299), 
fruit pulp thickness (0.211), stone diameter (0.1933) and ascorbic acid (0.0028) influenced fruit yield per plant 
directly. The direct effects of these traits on fruit yield were found positive and considerably high. Moreover, 
fruit length, fruit diameter had positive and higher indirect effect on fruit yield through fruit weight. Selection 
for fruit yield in peach through these traits will be effective and helpful in future improvement programmes.
Key words: Character association, genetic variability, path analysis, Prunus persica, yield.

DOI : 10.5958/0974-0112.2016.00100.6 



466

Indian Journal of Horticulture, December 2016

RESULTS AND DISCUSSION 
The extent of variability in respect of range, mean, 

phenotypic and genotypic coefficients of variation, 
heritability and genetic advance are given in Table 2. 
Maximum variability recorded in TSS/ acid ratio followed 
by fruit weight, fruit length, fruit diameter, yield per 
plant, stone diameter, TSS, fruit pulp thickness, 
ascorbic acid, stone weight and lowest in titratable 
acidity. Considerable variability was observed for all the 
traits studied indicating the diversity of germplasm and 
their amenability to selection. Similar kind of variability 
among pomological traits and yield were also reported 
by Rakonjac (11), Perz (16), Ogasanovic et al. (10), 
Milatovic et al. (9) and Bhat (4) in Prunus species. 

Phenotypic coefficients of variation was more than 
genotypic coefficient of variation for all the characters. 
Maximum PCV and GCV were estimated for yield per 
plant followed by TSS/ acid ratio, titratable acidity and 
fruit weight and lowest in fruit length. Fruit yield per 
plant, titrable acidity, TSS/ acid ratio, fruit length and fruit 
weight traits exhibited high heritability. Highest genetic 
advance estimated for TSS/acid ratio followed by fruit 
weight, yield per plant, fruit diameter, fruit length, stone 
diameter, TSS, fruit pulp thickness, ascorbic acid, stone 
weight and lowest in titratable acidity, whereas, genetic 
advance as percent of mean recorded maximum in 
yield per plant followed by TSS/ acid ratio, titratable 
acidity and fruit weight and minimum in fruit length. 
High GCV, PCV, heritability and genetic advance 
per cent of mean for yield per plant followed by TSS, 
titratable acidity and fruit weight suggested that these 
two traits could be transmitted to the hybrid progeny and 
phenotypic selection based on these would be effective. 
Although high heritability estimates have been found 
to be effective in the selection of superior genotypes 
on the basis of phenotypic performance. Johnson et 
al. (12) suggested that heritability estimates along with 
genetic advance will be more useful in predicting the 
effect for selecting the best individual suggested that 
genotypic coefficient of variation along with heritability 
estimates would give better idea about the efficiency 
of selection. The high heritability estimates along with 
low genetic advance indicates that non-additive type 
of gene action and genotype-environment interaction 
plays a significant role in expression of the traits as 
observed in stone weight, stone diameter and TSS 
in the present study. Yield per plant followed by TSS/
acid ratio, titratable acidity, fruit weight traits were less 
influenced by environment demonstrating either these 
were simply inherited traits governed by a few major 
genes or additive gene effect even if, they were under 
polygenic control. Therefore, selection of these traits 
would be more effective for yield improvement (Johnson 
et al.,12). 

Table 1. Origin of peach genotypes used in the study. 

Genotype Origin 
Fantasia USA
Crest Heaven USA
Red Globe USA
Gloheaven USA
Nimla India
K-209014 USA
Fertilia USA
Elberta USA
Flemish Beauty USA
Peshawari Pakistan 
Kanto-5 USA
Snow Queen USA
Summerglo USA
Quetta Pakistan
Early Red June USA
July Elberta USA
CITH-P-1 India
Paradelux USA
Snow Crest USA
Shan-e-Punjab India 
Vance Marble USA
CITH-P-2 India 
CITH-P-3 India 
CITH-OAF-P-1 India 

(%), TSS/acid ratio and fruit yield (kg/ plant) were 
recorded. The length and diameter of the fruit was 
measured with the help of digital Vernier calipers. 
The stones were manually separated from the fruits 
and stone weight and stone diameter were measured. 
Total soluble solids (TSS), titratable acidity and total 
soluble sugars were determined as per the standard 
procedures (AOAC, 2). The experiment was conducted 
under randomized block design replicated three times 
and pooled data of three years were analyzed (Gomez 
and Gomez, 6).

The genotypic and phenotypic coefficients of 
variation were calculated (Burton and De Vane, 6). 
Heritability and genetic advance were calculated 
as suggested by Allard (1) and genetic gain was 
estimated using the method suggested by Johanson 
et al. (12). Genotypic and phenotypic correlations were 
calculated as per the procedures given by Al-Jibouri 
et al. (1). The direct and indirect paths were obtained 
according to the method of given by Dewey and Lu (4).
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Mutual relationship between fruit yield and its 
contributing traits (Table 3) revealed that in most of 
the cases the genotypic correlation coefficient were 
higher than the corresponding phenotypic correlation 
coefficient indicating strong inherent relation between 
the traits but suppressing effect of the environment, 
which modified the phenotypic expression of these 
characters by reducing phenotypic coefficient values. 
Fruit length is genotypically and phenotypically 
significantly positively associated with fruit weight 
and similarly fruit diameter is exhibited significant 
positively associated with fruit weight and fruit length. 
Fruit pulp thickness showed positive significant link 
to fruit weight and fruit diameter, however positive 
non-significant relation with fruit length. Stone weight 
revealed positive significant association with fruit 
weight, whereas stone diameter exhibited positive 
significant association with fruit weight, fruit length, 
ascorbic acid and stone weight. Yield per plant showed 
positive significant asscoiation with fruit weight, fruit 
length, fruit diameter, fruit pulp thickness and stone 
diameter, however, non-significant association with 
rest of the traits. Significant correlations of yield 
contributing traits suggested the scope of direct and 
indirect effective selections for further improvement. 
These findings were also supported by Saran (13) on 
peach, Saran et al. (14) on Indian jujube and Sofi et 
al. (15) on apricot. 

Relationship between yield and yield contributing 
traits were studied in detail through path coefficient 
analysis (Table 4). It was revealed that considerably 
high positive direct effect on fruit yield was exhibited 
by fruit weight (0.9786) followed by TSS (0.299), 
fruit pulp thickness (0.211), stone diameter (0.1933) 
and ascorbic acid (0.0028), however, negative direct 

effect exhibited by fruit length (-0.3484), fruit diameter 
(-0.0043), fruit titratable acidity (-0.0547), TSS/ acid 
ratio (-0.1393) and stone weight (-0.2136). Among 
these fruit weight, fruit pulp thickness and stone 
diameter were highly correlated with fruit yield per 
plant at genotypic level. The direct effects of these 
traits on fruit yield could be considered as cause of 
such high correlation. TSS exhibited high and positive 
direct effects on fruit yield but their correlations with 
yield per plant was non-significant. High positive 
indirect effect of fruit length through fruit weight 
increased the correlation of the character with fruit 
yield per plant to be significant. Similarly, high and 
positive indirect effect of fruit diameter through fruit 
weight caused the significant correlation of the 
character with fruit yield per plant. The character fruit 
length had negative direct effect on fruit yield, which 
suggests that the selection for higher fruit length 
types with high yield is possible. Similar reports are 
available in apricot (Sofi et al., 15) and in ber (Saran 
et al., 14) who observed significant positive correlation 
for these traits with fruit yield due to fruit weight.
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Table 2. Genetic parameters of different yield and yield contributing traits in peach genotypes.

Trait Range Mean ± SE 
(m)

GCV PCV Heritability 
% (broad 

sense)

Genetic 
advance

(%)

Genetic 
advance

(% of mean)
Fruit weight (g) 28.63-91.63 57.54 ±0.92 31.10 31.16 99.61 36.79 63.95
Fruit length (mm) 35.3-59.66 50.17 ± 0.76 12.00 12.14 97.67 12.25 24.42
Fruit dia. (mm) 33.35-57.47 47.31 ± 0.72 12.88 13.02 97.98 12.43 26.27
Fruit pulp thickness (mm) 7.66-16.17 11.37 ± 0.21 19.74 19.87 98.65 4.59 40.39
TSS (°B) 8.6-21.10 12.65 ± 0.23 18.95 19.09 98.60 4.90 38.77
Titratable acidity (%) 0.13-0.78 0.31 ± 0.01 41.56 41.61 99.74 0.26 85.49
TSS/ acid ratio 14.61-99.23 46.97 ± 0.92 41.84 41.91 99.67 40.41 86.04
Ascorbic acid (mg/100 g) 6.00-12.36 8.22 ± 0.14 19.42 19.53 98.87 3.27 39.78
Stone weight (g) 2.6-6.8 4.95 ± 0.09 21.64 21.74 99.07 2.20 44.37
Stone dia. (mm) 19.01-37.22 24.66 ± 0.42 20.28 20.39 98.95 10.25 41.56
Yield (kg)/plant 0.86-24.21 7.22 ± 0.14 95.10 95.13 99.94 14.14 195.85
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