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Abstract 

An investigation was carried out at College of Horticulture, Bengaluru during 2014-15 to 

assess the genetic variability of cucumber genotypes for growth, yield and qualitative traits. The 

experiment was laid out in a Randomized Block Design (RBD) with two replications. Estimation 

of PDI for downy mildew incidence was carried out to record the disease reaction.  

The analysis of variance revealed wide range of variability existed in different cucumber 

genotypes for all the traits studied. The phenotypic and genotypic coefficients were higher for 

vine length, number of branches, number of nodes, fruit length, flesh thickness, fruit cavity, 

average fruit weight, fruits per plant, yield per plant and number of seeds per fruit. The high 

heritability coupled with high genetic advance as per cent mean were observed for all the traits 

except for days to first female flower anthesis, days to 50 per cent flowering, days to first fruit 

harvest and fruit moisture. Correlation and path analysis studies revealed the significant 

positive and high direct effects of number of fruits per plant, average fruit weight, fruit 

moisture per cent, number of seeds per fruit and fruit cavity on fruit yield of cucumber. 

The genotypes TMG-1 followed by EUM-402-102 and Salad Cucumber showed good 

performance with respect to fruit yield, fruit length and average fruit weight. The genotype 

Dharwad Local was noticed as resistant and CH-20 as susceptible to downy mildew disease. 

Four genotypes Sambar Sauthe, White Long, IIHR-304 and Poinsette were found moderately 

resistant and remaining eighteen genotypes were of moderately susceptible. 
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I. INTRODUCTION 

Cucumber (Cucumis sativus L.) is one of the most popular vegetable of cucurbitaceae family, 
with the chromosome number 2n=14. As a vegetable crop, cucumber has great economic 
importance. In India 6,40,990 tonnes of cucumbers are produced from an area of 40,900 hactares 
with an average productivity of 15.63 M. Tonnes per hectare (Anon., 2014). In Karnataka the area 
under cucumber cultivation is about 6,903 hactares with an annual production of 1,03,396 M. Tonnes. 
The average productivity of cucumber in Karnataka is about 14.98 M. Tonnes per hectare (Anon., 
2013a).     

Cucumber has originated in India. The genus Cucumis comprises of 30 species which are 
distributed in Africa and Asia. The species of Africa are found in different parts of Africa, Middle East, 
Sudan, Egypt, Ethiopia and Pakistan. The Asiatic species are distributed in India, China, Myanmar 
and Korea. The African species include annuals and perennials; monocious and diocious species. 
The wild species, Cucumis sativus L. var. hardwickii Alex. found along the foot hills of the Himalayas 
is a feral form of the cultivated cucumber. The species Cucumber sativus L. has a wide range of 
variability. It has become the fourth important vegetable in the world, after tomato, cabbage and onion 
(Tatilioglee, 1993).  

Cucumber is grown as an ideal summer vegetable crop worldwide for its edible tender fruits. 
It is a versatile fruit consumed in various ways, as salad ingredient, pickle, desert fruit, as a cooked 
vegetable and it has got cooling effect also. It is ideal for people suffering from jaundice and allied 
diseases and also very much useful in preventing constipation. Due to high content of potassium (50-
80 mg/100 g), cucumber can be highly useful for both high and low blood pressures (Kashif et al., 
2008). Seeds contain oil, which is helpful for brain development and body smoothness. Hence, it is 
being used in Ayurvedic preparations (Robinson and Decker-Walter, 1999). In addition, cucumber is 
cultivated because its extract has soothing, cleansing and softening properties which are important 
for the cosmetics industry. Due to their low energy content they are mainly regarded as refreshing 
condiment. In 100 g edible portion, the cucumber contains 96 g water, 0.6 g protein, 0.1 g fat, 2.2 g 
carbohydrate, 45 IU vitamin A, 0.03 mg vitamin B1, 0.02 mg vitamin B2, 0.3 mg niacin, 12 mg vitamin 
C, 12 mg calcium, 0.3 mg iron, 15 mg magnesium and 24 mg phosphorus (Esquinas and Gulick, 
1983).  

Cucumber is a warm season crop but, requires slightly milder climate than melons for better 
growth and development. However, it can be grown in both summer and rainy seasons, but it cannot 
tolerate frost and cold temperature. Due to monoecious nature and insect pollination higher genetic 
diversity exists within a population. India being centre of origin of cucumber, numerous diversified 
forms varying in fruit length, diameter and flesh quality are available. Depending upon local market 
preferences in cucumber, several land races or local cultivars have established themselves in 
different geographical regions of India. These cultivars exhibit enormous variability with respect to 
fruit traits but are basically poor yielder.  

In spite of its importance, large variability, adaptability and uses, the research priority given to 
this crop especially in crop improvement aspect is highly meagre in our country. There is a paramount 
need to assess the genetic variability and its exploitation can bring out a speedy crop improvement. It 
was therefore, considered worthwhile to collect such materials from various places and local markets 
for breeding towards an effective improvement in fruit traits and yield. Selection of elite genotypes 
depends upon the total variability and transmissibility of characters from parents to their offspring. 
Thus, the knowledge of genetic and environmental forces is essential for effective breeding 
programme. It also reflect the comparative value of heredity and environment on the character(s) for 
which the selection is practiced, the heritability likely measuring utility when expressed in terms of 
genetic advance. However the expected responses to selection are proportional to heritability 
(Falconer, 1960).  

Downy mildew is one of the serious foliar diseases in cultivation of cucurbits due to its wider 
distribution throughout the world (Palti and Cohen, 1980). Downy mildew on cucurbits can be found in 
diverse geographic areas ranging from semi-arid to tropical climates. Cucumbers are the most 



 
 

susceptible of all the cucurbitaceous crops and downy mildew has been observed on cucumbers in 
most of Asia, Africa, Europe, Australia and a significant number of countries.  

Downy mildew of cucumber is caused by Pseudoperonospora cubensis Rostow. The disease 
occurs severely in high temperature with abundant relative humidity and additional cost of fungicides, 
coupled with potential yield losses of up to 100 per cent caused by downy mildew, threaten the long-
term viability of cucurbit crop production (Hausbeck and Cortright, 2009; Holmes and Thomas, 2006; 
Lebeda and Urban, 2007). Presently, very few cucumber varieties or hybrids resistant to downy 
mildew disease are available in India and these high yielding cultivars becoming susceptible to downy 
mildew making it necessary to find out resistant sources for gene introgression.  

Hence, the present investigation is formulated with the following objectives: 

1. Assessment and quantification of genetic variability, heritability, genetic advance and genetic 
advance over per cent of mean for growth and yield traits in selected cucumber genotypes.  

2. Assessing the plasticity for selected fruit quality parameters in cucumber genotypes. 

3. Screening of cucumber genotypes for downy mildew under natural field conditions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

II. REVIEW OF LITERATURE 

The objective of the present study is to assess the extent of genetic variability, heritability 
(broad sense), genetic advance and genetic advance as per cent mean; character association among 
different traits; direct and indirect effects of different characters on yield; screening of cucumber 
genotypes for downy mildew incidence to estimate Per cent Disease Index (PDI). 

A brief review of available literature relevant to this experiment is reviewed and presented under the 

following headings. 

2.1 Genetic variability for growth and yield parameters 

2.2 Heritability, genetic advance and genetic advance over per cent mean for growth and   yield parameters 

2.3 Selected fruit quality parameters 

2.4 Downy mildew incidence 

2.5 Correlation and path coefficient analysis 

2.1 Genetic variability for growth and yield parameters 

The cultivar market more produced maximum female flowers, minimum male flowers (sex 
ratio: 1.82), maximum number of fruit per plant (Ahmed et al., 2004). Singh and Lal (2005) recorded 
highest phenotypic coefficient of variation for node at which first female flower opens (39.54 %) 
followed closely by rind thickness (39.45 %) and the lowest was seen for days to last fruit harvest 
(3.79 %). The maximum genotypic coefficient of variation was observed in case of node at which first 
female flower opens (35.70 %) followed by rind thickness (34.94 %) and the minimum for days to last 
fruit harvest (3.06 %) in muskmelon. 

The highest GCV (42.79 %) and PCV (44.46 %) were observed for fruit yield in chow chow 
(Rai et al., 2005). Rakhi and Rajamony (2005) revealed highest GCV and PCV for yield per plant 
followed by fruit weight, fruit per plant, keeping quality of fruits and 1000 seed weight. 

The genotypic coefficient of variation ranged from 4.49 % for number of leaves at 2 weeks to 
158.81 % for days to 50 per cent flowering while phenotypic coefficient of variation ranged from 13.34 
% to 187.96 % for the same traits respectively (Afangideh and Uyoh, 2007). 

High GCV and PCV was observed for fruit diameter, number of fruit per plant and weight per 
fruit in bitter gourd (Islam et al., 2009). 

Fifty eight long type cucumber accessions were evaluated for variability, character 
association and yield performance and results revealed highest GCV for yield per Plant (42.75 %), 
number of fruits per plant (33.41 %), fruit length (27.57 %), number of lateral shoots (24.19 %), 
average fruit weight (22.14 %), Petiole length (16.10 %), node order at which male and female flower 
opened (13.28 % and 12.62 %) were recorded (Hossain et al., 2010). The phenotypic coefficient of 
variation ranged between 3.6-52 %, while GCV ranged between 3.21-51 % for seed yield per plant, 
number of fruits per plant and fruit yield per plant. Heritability estimate was high for seed yield per 
plant (83-98 %), expected genetic advance in seed yield per plant ranged between 25.90-48.40 % in 
egusi melon (Ogbonna and Obi, 2010). 

Moderate PCV and GCV were observed for number of good fruits per vine and total number 
of fruits per plant followed by BGDL × Hyderabad cucumber and BGDL × Hot season (Kumar et al., 
2011a). 

Choudhary et al. (2011) assessed genetic variability in muskmelon genotypes where PCV 
was the highest for yield per plant (59.65 %) followed by flesh weight  
(50.96 %) and average fruit weight (46.17 %). The lowest value of PCV was obtained for days to 



 
 

female flower anthesis (5.12 %). The GCV was highest for yield per plant  
(53.41 %) followed by flesh weight per fruit (38.36 %), average fruit weight (34.08 %). 

The genotypic coefficients of variation were lower ranging from 5.12 to 24.12 per cent while 
PCV ranged from 11.83 to 35.24 per cent. High PCV and GCV were observed for length of fruit, yield 
of fruit, total number of fruits per plant, total number of first male flower opening in snake gourd (Rana 
and Pandit, 2011). The highest phenotypic and genotypic coefficients of variation were observed for 
length of fruit, number of fruits per vine, weight of fruit and node number of first female flower in 
cucumber (Gaikwad et al., 2011) 

Genotypic and phenotypic coefficients of variation were highest for node at first female flower 
appearance followed by node at first male flower appearance, yield per plant, seed cavity breadth, 
average fruit weight and number of fruits per plant  
(Veena et al., 2012). 

Assessment of genetic variation in cucumber by Golabadi et al. (2012) showed a broad 
phenotypic variation for traits, such as total fruit yield per pickling ranged from 474.3 g (Gohar) to 
338.3 g (Tornado). Genotypes Gohar, Adrian451, Green majic, Sina had the highest total fruit yield 
per pickling. 

Performance studies revealed that the bottle gourd genotypes Gaja, NS-421, NBBL-12, 
Sharada, INDAM-204, NS-443, Super Dhana, Arka Bahar and Krushi Sampada were found promising 
for fruit yield and Anand, Gaja, Gutkha and NS-443 for seed yield (Harika et al., 2012). 

The estimates of PCV were highest for fruit yield (28.30 %), fruit cavity length (28.20 %) and 
rind thickness (26.39 %), while lowest for days to appearance of first pistillate flower (7.77 %), days to 
last fruit harvest (8.97 %) and days to first fruit harvest (9.64 %). The estimates of GCV were highest 
for fruit cavity length (26.66 %), average fruit weight (22.82 %) and rind thickness (22.14 %), while 
lowest for days to last fruit harvest (3.90 %), days to first fruit harvest (3.99 %) and days to 
appearance of first pistillate flower (5.78 %) in muskmelon (Reddy et al., 2013). 

Highest genotypic coefficient of variation was evident in number of primary branches (27.65 
%) followed by node at which first female flower appears (20.77 %), fruit yield per plant (20.37 %) and 
fruit length (19.71 %). High phenotypic coefficient of variation was observed in number of primary 
branches (27.88 %), node at which first female flower appears (20.92 %), fruit yield per plant (20.90 
%) and fruit length (20.45 %) in spine gourd (Khan et al., 2009; Basumatary et al., 2014). 

2.2 Heritability, genetic advance and genetic advance over per cent mean 

for growth and yield parameters 

Review of literature on heritability, genetic advance and genetic advance over per cent mean for 

growth and yield parameters has been presented in Table 1. 

2.3 Fruit quality parameters 

2.3.1 Moisture content 

Tomar and Bhalala (2006) noticed good combining ability for fruit moisture in Punjab Sunheri, Pusa 

Madhuras, AMM-00-11, AMM-01-18, DM-1, PMM-96-20, Hara Madhu, RM-50. Significant variation for 

moisture (per cent) was recorded in muskmelon (Tomar et al., 2008). 

Mehta et al. (2009) evaluated 44 genotypes of muskmelon, they found variation in moisture per cent 

ranging from 86.5 to 91.7; genotypic and phenotypic coefficients of variation were 1.54 and 1.68 per cent 

respectively. It has recorded high heritability (broad sense) of 84.59 per cent associated with low genetic 

advance as per cent mean (2.98 %). 



 
 

2.3.2 Shelf life 

Fruit of Cucurbita ficifolia have a very long storage life; fruit remain in sound condition for over 
a year when stored at room temperature (Robinson, 1987). Fruits of muskmelon were stored well 
under room temperature for about 5 days (Augustin et al., 1988). 

Wehner et al. (2000) screened cucumber germplasm collection for fruit storage ability, lowest 
fruit weight loss (<10 %) was recorded in PI 172839, PI 344067, PI 264667, PI 171612, PI 339245, PI 
220171, PI 279469 and PI 368550 whereas PI 357864 cultigen has highest fruit loss (70 %). 

Rakhi and Rajamony (2005) evaluated 42 culinary melon land races for keeping quality and reported 
high GCV (35.45 % ), PCV ( 36.58 %), heritability (93.89 %) and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Table 1: Literature on heritability, genetic advance and genetic advance as per cent mean for growth and yield parameters 

Sl. 

No. 
Character Crop  

Heritability 

(broad 
sense) 

Genetic 
advance  

Genetic 
advance as % 

of mean 
Author 

1. Vine length (cm) Cucumber Moderate 0.34 Moderate Kumar et al., 2008 

Cucumber Low 3.11 Low Singh et al., 2011 

Cucumber  High  13.42 Low  Arunkumar et al., 2011 

Cucumber High 0.33 Moderate 
Yadav et al., 2009 

Yadav et al., 2012 

Cucumber Moderate 12.20 Moderate Ullah et al., 2012 

Cucumber High 135.12 High Uddin et al., 2006 

Cucumber  Moderate - High Veena et al., 2012 

Bottle gourd Moderate 0.39 - Kumar et al., 2011b 

Bottle gourd High - High 
Sharma and Sengupta, 
2013 

Bitter gourd High 54.54 High Singh et al., 2014 

Muskmelon   High 0.37 High Singh and Lal, 2005 

Ridge gourd  High 78.26 High Dubey et al., 2013 

Snake gourd High - High Rahman et al., 2002 

2. Number of 
branches  

per plant 

Cucumber High 1.11 High Kumar et al., 2009 

Cucumber  High 0.91 Moderate Arunkumar et al., 2011 

Cucumber High 1.08 High Kumar et al., 2008 

Bottle gourd Low 0.35 - Kumar et al., 2011b 

Bitter gourd High 5.36 High Singh et al., 2014 

Fluted Pumpkin  High 3.41 - Fayeun et al., 2012 

Ridge gourd  Moderate 0.42 Moderate Dubey et al., 2013 

Snake gourd Low 0.84 - Ahsan et al., 2014 

3. Number of nodes 
per vine 

Cucumber  High - High Veena et al., 2012 

Cucumber  High 2.08 Low Arunkumar et al., 2011 

4. Internodal length Fluted Pumpkin  Moderate 2.52 - Fayeun et al., 2012 



 
 

(cm) 
Culinary melon Moderate - Moderate 

Rakhi and Rajamony, 
2005 

5. Node of first 
female flower 
appearance 

Cucumber Moderate 1.23 High Kumar et al., 2009 

Cucumber High 2.21 High 
Uddin et al., 2006   

Veena et al., 2012 

Cucumber   High 3.19 High Gaikwad et al., 2011 

Cucumber High 0.89 High Kumar et al., 2008 

Cucumber  High 0.94 High Yadav et al., 2012 

Muskmelon   High 3.06 High Singh and Lal, 2005 

Muskmelon High 2.54 High Torkadi et al., 2007 

Muskmelon  High 2.08 - Pandey et al., 2005 

Snake gourd Low 0.86 - Ahsan et al., 2014 

Ridge gourd  High 7.66 Moderate Dubey et al., 2013 

Snake gourd Moderate - Low Rana and Pandit, 2011 

6. Node of  first male 
flower appearance 

Cucumber High 0.94 High Kumar et al., 2009 

Cucumber High 1.22 High Kumar et al., 2008 

Cucumber  Moderate - High Veena et al., 2012 

Snake gourd Low 0.89 - Ahsan et al., 2014 

Snake gourd Low - Low Rana and Pandit, 2011 

7. Node of first 
female flower 
appearance 

Cucumber Low 11.48 High Kumar et al., 2009 

Cucumber High 6.38 Moderate Kumar et al., 2008 

Cucumber High 12.92 Moderate Uddin et al., 2006 

Cucumber  High - High Veena et al., 2012 

Cucumber  High 3.73 - Kumar et al., 2013b 

Cucumber   High 11.48 High Gaikwad et al., 2011 

Cucumber  High 3.56 Low Arunkumar et al., 2011 

Cucumber  Moderate 1.23 High Yadav et al., 2012 

Bitter gourd High 9.88 High Singh et al., 2014 

  Muskmelon   High 6.66 Moderate Singh and Lal, 2005 

Muskmelon High 39.53 - Tomar et al., 2008 



 
 

Pumpkin  High 4.94 Low Aktar et al., 2013 

Snake gourd Low 6.31 - Ahsan et al., 2014 

Snake gourd Moderate - Low  Rahman et al., 2002 

8. Days to first male 
flower anthesis 

Cucumber High 6.48 Moderate Kumar et al., 2009 

Cucumber High 6.13 Moderate Kumar et al., 2008 

Cucumber  High - High Veena et al., 2012 

Cucumber  High 4.13 Moderate Arunkumar et al., 2011 

Cucumber   High 8.7 High Gaikwad et al., 2011 

Pumpkin  High 10.73 Moderate Aktar et al., 2013 

Ridge gourd  High 7.01 High Dubey et al., 2013 

Snake gourd Low 4.31 - Ahsan et al., 2014 

Snake gourd High - Moderate Rahman et al., 2002 

9. Number of female 
flowers per plant 

Cucumber High 6.79   Moderate  Uddin et al., 2006 

Cucumber  High 3.56 Low Arunkumar et al., 2011 

Pumpkin  High 4.34 High Aktar et al., 2013 

Pumpkin High - - Aruah et al., 2011 

10. Number of male 
flowers per plant 

Cucumber  High 18.94 Moderate Arunkumar et al., 2011 

Pumpkin  High 25.41 High Aktar et al., 2013 

Pumpkin Low - - Aruah et al., 2011 

11. Days to 50% 
flowering 

Cucumber  High 6.79 - 
Afangideh and Uyoh, 
2007 

Muskmelon  High 6.65 - Pandey et al., 2005 

Snake gourd Moderate - Moderate Rana and Pandit, 2011 

Pumpkin High - - Aruah et al., 2011 

12. Sex ratio 
Culinary melon High 48.96 - 

Rakhi and Rajamony, 
2005 

13. Days to first fruit 
harvest 

Cucumber High 6.60 Moderate Kumar et al., 2009 

Cucumber High 13.16 High Uddin et al., 2006 

  Cucumber  High - High Veena et al., 2012 

Cucumber High 5.21 Moderate Kumar et al., 2009 



 
 

Cucumber   High 11.78 High Gaikwad et al., 2011 

Muskmelon   Low 6.62 Low Singh and Lal, 2005 

Muskmelon Low 1.93 Low Torkadi et al., 2007 

Ridge gourd  High 11.6 High Dubey et al., 2013 

Snake gourd Moderate - Moderate Rana and Pandit, 2011 

14. Number of fruits 
per plant 

Cucumber High 3.45 High Kumar et al., 2009 

Cucumber   High 2.74 High Gaikwad et al., 2011 

Cucumber High 2.95 High Kumar et al., 2008 

Cucumber High 5.89 High Ullah et al., 2012 

Cucumber Moderate 2.27 High Uddin et al., 2006 

Cucumber  High - High Veena et al., 2012 

Muskmelon High 50.54 - Tomar et al., 2008 

Muskmelon High 4.67 High Torkadi et al., 2007 

Cucumis sativus 
var.hardwickii R. 

High 8.8 High Munshi et al., 2007 

Bitter gourd High 0.91 High Singh et al., 2014 

Muskmelon   Moderate 0.63 Low Singh and Lal, 2005 

Pumpkin Low - - Aruah et al., 2011 

Ridge gourd  High 5.26 High Dubey et al., 2013 

Ezyptian sweet 
melon 

High - High Ibrahim, 2012 

Snake gourd High - High Rahman et al., 2002 

15. Fruit yield per 
plant (kg) 

Cucumber High 0.98 High Ullah et al., 2012 

Cucumber High 1.04 High Uddin et al., 2006 

Cucumis sativus var. 
hardwikii R. 

High 38.1 High Munshi et al., 2007 

Cucumber  High 1.12 Moderate Arunkumar et al., 2011 

  Muskmelon   Moderate 0.77 High Singh and Lal, 2005 

Muskmelon High 65.93 - Tomar et al., 2008 

Muskmelon  High 0.66 - Pandey et al., 2005 



 
 

Pumpkin High - - Aruah et al., 2011 

Ezyptian sweet 
melon 

High - High 
Ibrahim, 2012 

Rahman et al., 2002 

Ridge gourd  High 1.37 High Dubey et al., 2013 

16. Average fruit 
weight (g) 

  

Cucumber High 38.84 High Kumar et al., 2009 

Cucumber High 121.07 High 
Ullah et al., 2012 

Kumar et al., 2013b 

Cucumber High 36.63 High Kumar et al., 2008 

Cucumis sativus 
var.hardwikii R. 

High 32.4 High Munshi et al., 2007 

Cucumber High 71.97 High Uddin et al., 2006 

Cucumber High 72.44 High Gaikwad et al., 2011 

Cucumber  High - High Veena et al., 2012 

Gherkin  - 78 - Koch and Costa, 1991 

Bitter gourd High (99.90) 22.99 High Singh et al., 2014 

Muskmelon   High 367.05 High Singh and Lal, 2005 

Muskmelon High 36.56 - Tomar et al., 2008 

Muskmelon  High 0.31 - Pandey et al., 2005 

Pumpkin  Moderate 0.53 High Aktar et al., 2013 

Ridge gourd  Moderate 17.06 Low Dubey et al., 2013 

Ezyptian sweet 
melon 

High - High Ibrahim, 2012 

Snake gourd High - Moderate Rahman et al., 2002 

Teasel gourd  High 13.93 High Naik et al., 2012 

17. Fruit length (cm) Cucumber High (100%) 5.72 High Kumar et al., 2009 

Cucumber High 6.93 Moderate Ullah et al., 2012 

  Cucumber High 5.27 High Kumar et al., 2008 

Cucumber  High 5.64 - Kumar et al., 2013b 

Cucumber High 11.57 High Uddin et al., 2006 

Cucumber  Moderate 1.77 Low Arunkumar et al., 2011 



 
 

Cucumber  High 9.50 High Gaikwad et al., 2011 

Cucumber  High - High Veena et al., 2012 

Muskmelon Low 39 - Tomar et al., 2008 

Muskmelon High 9.98 High Torkadi et al., 2007 

Bottle gourd High 14.40 - Kumar et al., 2011a 

Bitter gourd High 9.68 High Singh et al., 2014 

Pumpkin  High 4.81 High Aktar et al., 2013 

Ridge gourd  High 4.56 High Dubey et al., 2013 

Snake gourd High - High Rahman et al., 2002 

Egyptian sweet 
melon 

High - High Ibrahim, 2012 

Teasel gourd  High 0.96 Moderate Naik et al., 2012 

18. Fruit diameter (cm) 
Cucumber High 0.80 High 

Kumar et al., 2009 

Kumar et al., 2008 

Cucumber High 1.02 High Ullah et al., 2012 

Cucumber  High - High Veena et al., 2012 

Cucumber  High 1.25 High 
Arunkumar et al., 2011 

Kumar et al., 2013 

Cucumber   High 0.89 High Gaikwad et al., 2011 

Bitter gourd High 1.61 High Singh et al., 2014 

Muskmelon High 3.87 High Torkadi et al., 2007 

Muskmelon  High 2.98 - Pandey et al., 2005 

Pumpkin  Moderate 4.04 High Aktar et al., 2013 

Pumpkin High - - Aruah et al., 2011 

Snake gourd Moderate - Moderate Rahman et al., 2002 

  Bottle gourd High 8.20 - Kumar et al., 2011b 

Ridge gourd  High 1.43 High Dubey et al., 2013 

19. Fruit flesh 
thickness (cm) 

Cucumber Moderate 0.17 Moderate Ullah et al., 2012 

Cucumber  High 0.11 High Yadav et al., 2012 

Cucumber  High - High Veena et al., 2012 



 
 

Cucumber   High 0.23 High Gaikwad et al., 2011 

Muskmelon High 20.02 - Tomar et al., 2008 

Muskmelon High 1.14 High Torkadi et al., 2007 

Muskmelon  High 0.84 - Pandey et al., 2005 

Snake gourd High - High Rahman et al., 2002 

Ezyptian sweet 
melon 

High - High Ibrahim, 2012 

Pumpkin  High 1.80 High Aktar et al., 2013 

20. Fruit cavity at 
edible stage (cm) 

Cucumber High 0.11 High 
Kumar et al., 2009 

Kumar et al., 2008 

Muskmelon High 74.39 High Torkadi et al., 2007 

21. Number of seeds 
per fruit 

Cucumber  High - High Veena et al., 2012 

Bottle gourd High 224.75 - Kumar et al., 2011b 

Bitter gourd High 6.34 High Singh et al., 2014 

Pumpkin High - - Aruah et al., 2011 

Snake gourd Moderate - High Rana and Pandit, 2011 

Culinary melon High  - High  
Rakhi and Rajamony, 
2005 

Snake gourd High - High Rahman et al., 2002 

22. 100 seed weight 
(g) Cucumber High 0.63 High 

Kumar et al., 2009 

Kumar et al., 2008 

Yadav et al., 2012 

Cucumber  High - High Veena et al., 2012 

Muskmelon High 1.13 High Torkadi et al., 2007 



 
 

 GAM (70.87 %). BNG-3 and BNG-4 genotypes of coccinia recorded highest shelf life of 13 and 14 days 
respectively (Dharmatti et al., 2008). 

Summer Khira was best general combiner and Summer Khira x KH-1 showed highest shelf life 
of fruit. (Brar et al., 2011). 

2.3.3 Pulp texture 

Pulp texture of fruit has been recorded based on DUS guidelines that are crispy or mealy. 

2.4 Downy mildew screening 

Labeda (1991) studied the resistance of six muskmelon lines to eight isolates of cucurbit downy 
mildew originating from cucumber. Only MR-1 line was highly resistant with expression of race specificity 
and genetic heterogeneity. 

Dhiman et al. (1995) evaluated four muskmelon genotypes (the open pollinated varieties, MR-
12, Hara Madhu and Punjab Sunheri and F1 hybrid and Punjab hybrid) for their reactions to downy 
mildew, powdery mildew and mosaic. They found that MR-12 was highly resistant to all the diseases. 
Minimum downy mildew incidence of bitter gourd was observed in CO-1 (12.90 %) followed by Panruthy 
(18.60 %) and Chidambaram Small (19.93 %) whereas, maximum was recorded in Arka Harit (71.49 %). 

Kagadi et al. (2001) noticed that two varieties of ridge gourd Kerala-2 and Kerala-1 were highly 
resistant to downy mildew. The cultivars KRG-5, CH-RG-1 and CH-RG-2 were moderately resistant, 
while the varieties PRG-6 and DPL-RG-2 were highly susceptible to downy mildew disease.  

In muskmelon, the per cent disease index for downy mildew ranged from 9.27 per cent in 
Haryana Local to 35.34 per cent in Delhi Local with an average of 16.95 per cent (Vishwanatha, 2003). 
The downy mildew incidence intensity in ridge gourd ranged from 16.70 to 31.55 in the studies of 
Kantharaja (2003).  

The downy mildew incidence ranged from 12.9 per cent (CO-1) to 71.5 per cent (Arka Harit) with 
mean 33.35 per cent evaluated by Vijaykumar (2007). 

Pandey et al. (2008) evaluated 29 genotypes of cucumber and noticed DC-l as resistant, B-184 
and B-157 as highly resistant and DRlNKV/02-91, CH-20, FZCU-4, VRC-7 were observed to be 
susceptible.  Only one genotype i.e. Baramasi was found to be highly susceptible. 

Muskmelon lines IC 274014, IC 267397, MCPS-2, and Mehna Chibber were highly resistant 
(HR) to downy mildew with the disease severity of 2.0, 2.0, 1.6, and 2.8 per cent respectively (Goswamy 
et al., 2011). 

Wild species Cucumis hardiwickii-14 and 15, Cucumis sativus var. sativus and SM 12735 
exhibited a high level of resistance to downy mildew diseases with 0-25 % PDI under natural conditions 
(Pitchaimuthu et al., 2012).  

Inbred line Ames 2354 showed a low degree of disease symptoms whereas PI 175695 exhibited 
high susceptibility (Kozik et al., 2013). Waris et al. (2014) screened seven cucumber varieties and the 
results showed Super green special variety as moderately resistant; Beithoalfa, Marketmore-76, 
Cucumber 363 as moderately susceptible; Anmol, Market more and Desi as highly susceptible.  



 
 

2.5 Correlation and path coefficient analysis 

Traits like number of male flowers per plant, days to first male flower, days to first female flower 
and node number of first female flower appearance exhibited negative correlation coefficient with yield 
(Bhave et al., 2003; Dey et al., 2005). Branches per plant have negative correlation with the total number 
of fruits per plant (Cramer and Wehner, 2000). 

Length of fruit in bottle gourd exhibited a positive and significant association with fruit weight 
number of seeds per fruit, number of fruits per vine both at phenotypic and genotypic levels. Fruit length 
exhibited a significant and negative correlation with fruit diameter (0.1518) and fruit flesh thickness 
(0.2588). Positive and significant association of fruit weight was recorded with number of seeds per fruit 
and vine length and negative genotypic levels (Suchitra and Haribabu, 2006).  

Significant positive relation between fruit weight with fruit length (0.45), fruit diameter (0.43) and flesh 

thickness (0.60) were recorded in Iranian melon cultivars (Nasrabadi et al., 2012). Days to first fruit harvest were 

negatively correlated with total yield of plant (Dubey et al., 2013; Kumar et al., 2008; Rana and Pandit, 2011; 

Hossain et al., 2010). 

Correlation studies in snake gourd by Rana and Pandit (2011) has revealed that fruit yield had 
significant positive correlation with total number of fruits (0.741), total number of primary branches (0.66) 
and total number of nodes (0.493).  

The maximum positive inter correlation was observed between number of female flowers per 
vine and number of fruits per vine whereas sex ratio had recorded the maximum negative inter 
correlation with the number of female flowers per vine in bitter gourd (Sundaram, 2010). Fruit length 
(0.588), fruit girth (0.852), average fruit weight (0.631), seeds per fruit (0.688) and 1000-seed weight 
(0.77) had positive and significant correlation with yield of ash gourd at both phenotypic and genotypic 
level. The positive direct effect on yield was revealed by fruit length, average fruit weight and fruits per 
plant (Resmi and Sreelathakumary, 2012). 

Number of fruits per plant and fruit weight exhibited highest direct effects (Kumar and Singh, 
1998; Ram et al., 2005; Raja et al., 2006; Nikhil and Hossain, 2007). Number of fruits per plant had 
highest direct effect on yield per plant at both genotypic and phenotypic levels. Number of fruits per plant 
also showed positive and highly significant correlation with yield (0.942). The highest negative indirect 
effect was recorded by days to 50 per cent flowering via number of fruits per plant and fruit breadth via., 
number of fruits per plant (Singh et al., 2012). 

Yield of muskmelon has positive and significant correlation with fruit weight (0.57), fruit diameter 
(0.44), fruit length (0.56), flesh thickness (0.49) and rind thickness (0.49) at both phenotypic and 
genotypic level. Higher and positive direct effect on yield was exerted by fruit diameter followed by 
number of fruits, fruit weight and rind thickness (Pandey et al., 2005). Negative association of number of 
primary branches with yield of the plant was revealed by Kumar et al. (2013a) in sponge gourd and Islam 
et al. (2009) in bitter gourd. 

Fruit yield had a positive correlation with vine length, the number of primary branches per vine, fruit 

length, fruit diameter, average fruit weight, number of fruits per vine, fruit cavity length, fruit cavity width, rind 

thickness and seed yield in muskmelon (Reddy et al., 2013).  

Dubey et al. (2013) revealed that fruit yield per plant in ridge gourd showed positive and 
significant correlation with number of fruits per plant (0.963), fruit length (0.892), fruit weight (0.835) and 
vine length (0.614) at genotypic level. Whereas number of fruits per plant (0.854), fruit length (0.721), 
fruit weight (0.577) and vine length (0.349) at phenotypic level. Number of fruits per plant made 
maximum direct contribution and also exerted indirect influence towards fruit yield per plant via fruit 



 
 

weight (Sahni et al., 1985; Varalakshmi et al., 1995; Rao et al., 2000; Prasanna et al., 2002). Whereas 
days to first female flower anthesis, days to first male flower anthesis and days to first fruit harvest were 
negatively correlated with total yield of plant (Dubey et al., 2013; Suchitra and Haribabu, 2006; Rahman 
et al., 2002). 

Positive and highly significant correlation were observed between average fruit weight (rp=0.720) and 

average fruit weight (rg=0.601). Average fruit weight (0.284) and number of seeds per fruit (0.303) showed 

negative and significant association with root diameter in anchote (Wondimu et al., 2014).  

Genotypic correlation were higher than their corresponding phenotypes for all the traits studied 
in bitter gourd (Srivastva and Srivastva , 1976; Singh et al., 1977;  Indresh,1982, Lawande and Patil, 
1989, Panthi et al., 1995 and Singh et al., 2013) for yield per plant. Yield per plant showed significant 
positive association with plant height, fruit diameter, fruit length and seeds per fruit. Fruit weight had a 
positive significant correlation with fruit diameter, fruit length and fruits per plant. Seeds per fruit have 
positive significant correlation with days to first flower anthesis (0.569), plant height (0.541), fruit 
diameter (0.745), fruit length (0.533) and fruits per plant (0.477). Plant height had a significant positive 
correlation with only for days to first flower anthesis (0.540) whereas edible maturity had positive 
significant correlation with days to first flower anthesis (0.499) (Singh et al., 2014). 

Correlation and path coefficient analysis in spine gourd revealed that fruiting period and number 
of fruits per plant had positively significant correlation and also positively direct effect on it. Days to first 
fruit harvest had positively moderate effect on fruit yield (Aliya et al., 2014). Basumatary et al. (2014) 
revealed highly significant and positive correlation of yield per plant with number of primary branches 
(0.75), internode length (0.73), fruits per plant (0.84), fruit diameter (0.73) and single fruit weight (0.74). 
Days to 50% flowering exhibited significant positive correlation with total soluble sugar (0.72) in spine 
gourd.  

Yield per plant had highly significant and positive association with the number of fruits per plant, 
average weight fruit (0.535) and vine length (0.362) at the time of harvest. A negative association with 
sex ratio (-0.270) was also noticed. Number of fruits per plant and average weight fruit directly 
contributed to the yield of ash gourd and the flesh thickness indirectly effected yield (Dewan et al., 2014). 
Days to 50 per cent flowering was negatively correlated with total yield of plant (Basumatary et al., 2014; 
Rana and Pandit, 2011; Afangideh and Uyoh, 2007). 

Islam et al. (2009) revealed that yield per plant of bitter gourd had high positive and high 
significant relation with number of nodes per vine (0.854). Path coefficient analysis revealed maximum 
direct contribution towards yield per plant with number of fruit per plant followed by vine length in bitter 
gourd.  

Significant correlation coefficients in a positive direction were obtained between the total yield 
and its contributing characters viz., number of female flowers (0.561), sex ratio (0.46 ), no. of fruits per 
plant (0.591), fruit weight (0.534) and early yield (0.462 ) in summer squash (Marie and Mohammed, 
2010). High genetic correlations between the number of fruits per plant, average fruit weight and total 
plant dry matter, with direct, positive effects (Grisales et al., 2015). Positive correlation was determined 
for fruit length and leaf blade length, leaf blade width, seed length, thickness of seed, 100 seed mass 
and number of seeds per plant (r = 0.17-0.38) in bottle gourd (Mladenovic et al., 2012). 

The highest direct positive effects were recorded for days to first female flower opening. Days to 
first female flower opening had maximum direct effect (4.232) followed by days to 50 per cent male 
flower opening (2.563) and days to 50 per cent fruit setting (1.845). Yield was positively correlated with 
fruit length (0.523) and fruit width (0.439); while fruit per plant showed positive significant correlation with 
vine length in cucumber (Khan et al., 2015). 

 



 
 

III. MATERIAL AND METHODS 

The present investigation on genetic variability and heritability for growth, yield and selected 
qualitative traits of cucumber genotypes was undertaken during the year 2014-2015. The details of 
experiment, materials used and techniques adopted in the present investigation are presented in this 
chapter. 

3.1 Geographical location and weather condition 

Both the experiments were carried at Research Block of the Department of Vegetable Science, 
College of Horticulture, UHS campus, GKVK, Bengaluru. The experimental plot is located at 12°58’ 
latitude north, 77°11’ longitude east and altitude 930 meters above than mean sea level and it is situated 
in the Eastern dry zone of Karnataka. The climatic conditions were moderate and suitable for cucumber 
cultivation. The details of the meteorological data on weather conditions that prevailed during the 
experimentation period are presented in Appendix-I.  

3.2 Soil characteristics of experimental site 

The soil of the experimental site was red sandy loam, friable, good water holding capacity and 
slightly acidic in reaction (pH 5.4).  

3.3 Experiment No. 1  

Genetic variability and heritability for growth, yield and selected quality traits in cucumber 
genotypes. 

3.3.1 Material 

The basic material required for conducting of Research was collected from different sources. 
Twenty four cucumber genotypes were used in this experiment. The details of cucumber genotypes used 
for the study and sources are presented in Table 2.  

3.3.2 Experimental site and layout 

Experiment was undertaken in rabi season of 2014-15 at Research Block of the Department of 
vegetable science, College of Horticulture, Bengaluru under open field condition. Other details of 
experiment are given below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Table 2: List of cucumber genotypes used for genetic variability and downy 

mildew disease screening 

Sl. No. Genotypes Source 

1 TMG-1 College of Horticulture, Sirsi 

2 Hassan Local VC farm, Mandya 

3 EUM-402-102 College of Horticulture, Sirsi 

4 Mullu Sauthe College of Horticulture, Bengaluru 

5 Sambar Sauthe VC farm, Mandya 

6 White Long VC farm, Mandya 

7 COHC-37 College of Horticulture, Bengaluru 

8 Green Long College of Horticulture, Sirsi 

9 CH-1 VC farm, Mandya 

10 SWL VC farm, Mandya 

11 Green Salad VC farm, Mandya 

12 Poinsette College of Horticulture, Sirsi 

13 Himangi HRS, Goa 

14 Salad cucumber College of Horticulture, Sirsi 

15 KC-1 College of Horticulture, Sirsi 

16 CH-20  IIHR, Bengaluru 

17 PCUC-6 College of Horticulture, Sirsi 

18 COHC-42 College of Horticulture, Bengaluru 

19 NCH-1 College of Horticulture, Sirsi 

20 Dharwad Local IIHR, Bengaluru 

21 IIHR-304 College of Horticulture, Sirsi 

22 KH-1 College of Horticulture, Sirsi 

23 IIHR-341 College of Horticulture, Sirsi 

24 Sirsi Local College of Horticulture, Sirsi 

 
CH-20 (Downy mildew susceptible check) 

 

 
Poinsette (Downy mildew resistant check) 

 
 

 
 
 
 
 
 
 
 
 
 



 
 

 

Replication-I 

 

Replication-II 

T1 T20 T8 T23 

T23 T5 T15 T9 

T8 T10 T12 T16 

T16 T18 T4 T21 

T22 T7 T10 T17 

T12 T3 T7 T18 

T21 T19 T22 T11 

T4 T24 T14 T3 

T9 T6 T20 T24 

T2 T13 T6 T1 

T11 T20 T5 T13 

T14 T17 T19 T2 

Fig 1. Experimental plot layout and treatment details 

 

 
 
 
 
 
 
 
 

T1: TMG-1  
T2: Hassan Local 
T3: EUM-402-102 

T4: Mullu Sauthe 

T5: Sambar Sauthe 

T6: White Long 

T7: COHC-37 

T8: Green long 

T9: CH-1 

T10: SWL 

T11: Green Salad 

T12: Poinsette 

T13: Himangi 
T14: Salad cucumber 
T15: KC-1 

T16: CH-20 

T17: PCUC-6 

T18: COHC-42 

T19: NCH-1 

T20: Dharwad Local 
T21: IIHR-304 

T22: KH-1 

T23: IIHR-341 

T24: Sirsi Local 
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             Experiment design : Randomized Block Design  
No. of genotypes : 24 
No. of replications : 2  
Spacing  : 1.5 m×0.75 m 
Total plot size : 72 m x 15.5m=1,116 m

2
 

Season : Rabi 

3.3.3 Cultural operations 

3.3.3.1 Land preparation 

The experimental land was brought to fine tilth by repeated ploughings and harrowing. Well 
decomposed farm yard manure at the rate of 25 tonnes per hectare was applied along with the fertilizer 
dose of 60:50:80 kg NPK per hectare. According to the fertilizer application schedule full doses 
phosphorous, potassium and half dose of nitrogen was applied as basal dose and the remaining half of 
nitrogen was top dressed after 30 days of transplanting.  

3.3.3.2 Nursery raising and transplanting 

Seeds were sown into portrays filled with coir pith. Necessary plant protection measures were 
taken up before and after seed sowing (Anon., 2013b). The seedlings were transplanted to main field 
after 15 days of sowing into main field. The experimental plot was irrigated uniformly just before 
transplanting and thereafter at an interval of three days depending upon the soil and climate condition. 

3.3.3.3 Intercultural practices 

All necessary care was taken to establish a healthy cucumber crop. Plots were kept free from 
weeds by hand weeding at regular intervals and prophylactic sprays taken against pest and diseases at 
different intervals. 

Other intercultural practices were undertaken as per the package of practices for horticultural 
crops given by University of Horticultural Sciences, Bagalkot  
(Anon., 2013b). 

3.4 Observations recorded 

Each treatment was replicated twice consisting 10 plants in individual replication. Five 
representative plants from each treatment were selected randomly, tagged and observations were 
recorded on these plants. The data recorded on five plants from each treatment was averaged and used 
for statistical analysis. The details of observations recorded and techniques for recording observations 
were as follows. 

3.4.1 Vine length (cm) 

The length of the vine from the collar to the tip was measured in all the five representative plants 
in each treatment at final harvest. Mean was calculated and expressed in centimetres. 

3.4.2 Number of branches per plant  

The total number of branches was counted at final harvest in all the five representative plants in 
each treatment at final harvest and mean was calculated. 



 
 

3.4.3 Number of nodes per vine  

The number of nodes per vine on the main stem was counted at final harvesting in all the five 
representative plants in each treatment at final harvest and mean was calculated. 

3.4.4 Internodal length (cm)  

The ratio of total vine length to the number of nodes per vine in all the five representative plants in 
each treatment was calculated and expressed in centimetres. 

3.4.5 Node of first female flower appearance 

The node number from the cotyledonary leaves at which the first female flower appeared was 
recorded in all the five representative plants in each treatment and mean was calculated. 

3.4.6 Node of first male flower appearance 

The node number from the cotyledonary leaves at which the first male flower appeared was 
recorded in all the five representative plants in each treatment and mean was calculated. 

3.4.7 Days to first female flower anthesis  

Number of days taken from the date of transplanting to the appearance of the first female flower 
on the vine was recorded in all the five representative plants in each treatment and mean was calculated. 

3.4.8 Days to first male flower anthesis 

Number of days taken from the date of transplanting to the appearance of the first male flower on 
the vine was recorded in all the five representative plants in each treatment and mean was calculated. 

3.4.9 Days to 50 per cent flowering  

Number of days taken from the date of transplanting to the appearance of the female flower on 50 
per cent of the population in each treatment was recorded and mean was calculated. 

3.4.10 Number of female flowers per plant 

The number of female flower throughout the life cycle of vine was counted as and when they 
appear by regular observations in all the five representative plants in each treatment and mean was 
calculated. 

3.4.11 Number of male flowers per plant 

The number of male flower throughout the life cycle of vine was counted as and when they 
appear by regular observations in all the five representative plants in each treatment and mean was 
calculated. 

3.4.12 Sex ratio  



 
 

The ratio of female to male flowers was calculated from the recorded female and male flowers per 
vine in all the five representative plants in each treatment and mean was calculated. 

3.4.13 Days to first fruit harvest  

Number of days taken from the date of transplanting to first fruit harvest was recorded in all the 
five representative plants in each treatment and mean was calculated. 

3.4.14 Number of fruits per plant  

The number of fruits per vine overall the harvests were counted in all the five representative 
plants in each treatment and mean was calculated. 

3.4.15 Average fruit weight (g)  

The weight of five individual fruits harvested at the edible stage was recorded. The average 
weight of the fruit was calculated and expressed in grams. 

3.4.16 Fruit yield per plant (kg)  

The weight of all the fruits per vine was recorded in all the five representative plants in each 
treatment. Mean was calculated and expressed in kilo grams. 

3.4.17 Fruit length (cm)  

Length of five fruits harvested at edible maturity was recorded from base to the apex of fruit in all 
the five representative plants in each treatment. Mean was calculated and expressed in centimetres. 

3.4.18 Fruit diameter (cm) 

Diameter of the same five fruits selected for recording the length, was measured in centimetre at 
maximum thickness with the help of Vernier calliper. Mean was calculated and expressed in centimetres. 

3.4.19 Fruit flesh thickness (cm)  

The flesh thickness without the skin was measured. Mean was calculated and expressed in 
centimetres. 

3.4.20 Fruit cavity at harvesting (cm) 

The flesh thickness without the skin was measured using Vernier calliper by cutting the fruit in 
equatorial plane. Mean was calculated and expressed in centimetres. 

3.4.21 Number of seeds per fruit  

Number of seeds was counted in the representative fruits and mean was calculated. 

3.4.22 100 seed weight (g)  



 
 

Weight of 100 seeds was recorded using a high precision digital weighing balance. Mean was 
calculated and expressed in grams. 

3.4.23 Fruit moisture content (%) 

Moisture content of the fruit is recorded using digital moisture meter (model MA-35). Mean was 
calculated and expressed in per cent. 

3.4.24 Shelf life (days) 

To study the shelf life of fruits, five fruits were collected after harvest from each treatment and 
kept at room temperature. Fruits were observed for retention of freshness and firmness. Number of days 
the fruits were looking fresh was recorded based on visual observation and expressed in days.   

3.4.25 Pulp texture  

Pulp texture of fruit was recorded according to DUS guideline that is crispy or mealy. 

3.5 Statistical analysis 

The data recorded from representative plants were averaged and the mean values obtained were 
used for statistical analysis.  

3.5.1 Analysis of variance 

Analysis of variance for individual character was done on the basis of mean values as suggested 
by Panse and Sukhatme (1967). The model of analysis of variance adopted is given below. 

Sources of 
variation 

Degrees of 
freedom 

SS      MSS F-ratio 

Replication r-1 RSS MSSr = 
RSS

r−1
 

MSSt/MSSe 
Treatment k-1 TrSS MSSt = 

TrSS

k−1
 

Error (k-1)(r-1) ESS MSSe= 
ESS

(k−1)(r−1)
 

Total kr-1 TSS  

Where, 
r= number of replications 
k= number of genotypes 
SS, MSSr, MSSt and MSSe = Sum of squares, mean sum of squares for replication, treatment 
and error respectively. 

3.5.2 Estimation of genetic variability parameters  

The variance due to genotype, phenotype and environment were computed as follows. 

Genotypic variance (σ
2
g) =  

Treatment  MSS −Error  MSS

r
 

Phenotypic variance (σ
2
p) =  

Treatment  MSS −Error  MSS

r
 + Error MSS 



 
 

or 

Phenotypic variance (σ
2
p) = σ

2
g + σ

2
e 

Where, ‘r’ is number of replications 

3.5.3 Coefficient of variability 

Genotypic and phenotypic coefficients of variation were computed according to Burton and Devane 
(1953). 

Genotypic coefficient of variance (GCV) = 
σ2g×100

𝑥 
 

Phenotypic coefficient of variance (PCV) = 
σ2p×100

𝑥 
 

Where, 

σ2g = Genotypic variance 

σ2p = Phenotypic variance 

𝑥 = General mean 

The genotypic and phenotypic coefficient of variation was categorized by Shivasubramanian and Menon 
(1973) as,  

0-10 = Low 
10-20 = Moderate 
>20 = High 

3.5.4 Heritability 

Broad sense heritability was estimated as the ratio of genotypic variance to the phenotypic variance and 
was expressed in percentage (Falconer, 1981). 

Heritability (h
2
) =  

σ2g

σ2p
 × 100 

Where, 

σ2g = Genotypic variance 

σ2p = Phenotypic variance 

The calculated heritability was classified in to three groups as suggested by             Johnson et al. (1955); 

0-30 = Low 
30-60 = Moderate 
>60 = High 

3.5.5 Genetic advance (GA) 

Genetic advance as per cent mean of each character was worked out by adopting following formula given 
by Johnson et al. (1955). 

GA = k × h²×  σ2p 

Where, 
h²  = Broad sense heritability 
k   = Selection differential (2.06) at 5 % selection intensity 



 
 

 σ2p = Phenotypic standard deviation 

3.5.6 Genetic advance over per cent of mean (GAM) 

Genetic advance as percentage over mean worked as suggested by Johnson et al. (1955). 

GAM =  
𝐺𝐴  

𝑥 
× 100 

Where, 
GA= Genetic advance 

𝑥 = mean of the population 

Genetic advance as percentage over mean categorized as suggested by Johnson et al. (1955). 

0-10 = Low 
10-20 = Moderate 
>20 = High 

3.5.7 Correlation studies 

Correlation coefficients were worked out to determine the degree of association among the characters as 
well as yield. This was done according to the formula given by Al- Jibouri et al. (1958). 

Genotypic correlation rxy(G) =    
Cov xy  (G)

Vx (G)×Vy (G)
 

Phenotypic correlation rxy(P) =    
Cov xy  (P)

Vx (P)×Vy (P)
 

Where, 
Covxy (G)  = Genotypic coefficient of variance between ‘x’ and ‘y’ 
Covxy (P)  = Phenotypic coefficient of variance between ‘x’ and ‘y’ 
Vx (G) = Genotypic variance of character ‘x’ 
Vx (P) = Phenotypic variance of character ‘x’ 
Vy (G) = Genotypic variance of character ‘y’ 
Vy (P) = Phenotypic variance of character ‘y’ 

Test of significance of correlation was tested by comparing ‘r’ value with obtained value. 

3.5.8 Path coefficient analysis 

The estimates of direct and indirect effects were calculated by the path coefficient analysis method as 
suggested by Wright (1921) and illustrated by Dewey and Lu (1959). 

r1y = a + r12b + r13c…………..+ r11i 

r2y = a + r21a + r22b+ c + r23c + …………..+ r21i 

r3y = r31a + r32b+ c + …………..+ r31i 

rny = rn11a + r12b+ r13c + …………..+ I 

Where, 
‘r1y’ to ‘rny’ = Correlation coefficients between casual factors ‘1’ to ‘n’ on dependent  
                 character ‘Y’ 
r12, r21, r31,…. rni = Correlation coefficients between casual factors ‘1’ to ‘n’ 
a, b, c,……I = direct effects of characters ‘a’ to ‘I’ on dependent  character Y 



 
 

Residual effect (R) = 1 −  (𝑎2 + 𝑏2 +  𝑐2 +. . . + 𝑖2  +  2abr12  + 2abr13+. . . ) 

Lenka and Mishra (1973) have suggested a scale for the importance of direct and indirect effects values 
as given below: 

Values of direct and indirect 
effects 

Rate of scale 

0.00-0.09 Negligible 

0.10-0.19 Low 

0.20-0.29 Moderate 

0.30-0.99 High 

More than 0.99 Very high 

3.6 Experiment No. 2  

Screening of cucumber genotypes for downy mildew disease resistance under field conditions. 

3.6.1 Material 

Genotypes used for this experiment were same as that of experiment No. 1 but the checks used were 
Poinsette (resistant) and CH-20 (susceptible). The details of the cucumber genotypes used for the study 
are presented along with their sources in the          Table 2.  

3.6.2 Methods  

Experiment was undertaken in Rabi 2015 at research block of the Department of Vegetable Science, 
College of Horticulture, Bengaluru under Open field condition. The materials used are same as 
experiment no. 1 except that (Poinsette) and (CH-20) were used as resistant and susceptible checks 
respectively. Cultural operations are similar to that of experiment no. 1. 

3.7 Observations recorded  

3.7.1 Downy mildew disease screening 

Each plant was visually assessed for percent leaf area infected, using linear 0 to 5 scale and the Per cent 
Disease Index (PDI) was calculated (Girisha, 1989). 

0 = 0% Immune 
1 = 1–10% Resistant 
2 = 11– 25% Moderately resistant   
3 = 26–50% Moderately susceptible  
4 = 51–75% Susceptible  
5 = 76-100% Highly susceptible 

The Per cent Disease Index (PDI) was calculated by using the formula (McKinney, 1923) 

Sum of numerical values 
PDI =                                                                                                           x 100 

Number of leaves Graded x Maximum rating 
 



 
 

IV. EXPERIMENTAL RESULTS 

The results obtained in this study are presented under the following headings. 

4.1 Performance of genotypes 

4.2 Analysis of variance 

4.3 Genetic components of variation 

4.4 Character association among different parameters 

4.5 Path coefficient analysis 

4.6 Downy mildew incidence  

4.1 Performance of genotypes 

Genetic variability is the basic need for a plant breeder to initiate any breeding programme. Mean 
performance of genotypes has paramount importance in estimating various variability components to 
assess and understand the existing variation. All the genotypes under study showed wide variations for 
different traits investigated. Mean values of 24 genotypes studied for different growth, flowering, fruiting 
and some fruit quality parameters are presented in Table 3-7 under relevant headings. 

4.1.1 Performance of genotypes for growth parameters 

The vine length was maximum in Green Salad (241.95 cm) followed by IIHR-341 (233.00 cm), 
PCUC-6 (221.86 cm) and minimum in Dharwad Local (115.13 cm). The number of branches was highest 
in Dharwad Local (6.90) followed by IIHR-304 (6.00), Green Long and IIHR-341 (5.80) and minimum 
branches were recorded in CH-20 (2.60). The number of nodes was highest in NCH-1 (37.00) followed by 
CH-20 (34.90), Green Salad (33.20) and lowest nodes were recorded in Sambar Sauthe (12.70). The 
highest internodal length was recorded in IIHR-304 (10.96 cm) followed by Sambar Sauthe (10.26 cm) 
and lowest internodal length was registered in COHC-37 (3.76 cm) (Table-3). 

The node of first male flower appearance was varied from 1.5 (IIHR-341) to 2.9 (Himangi) 
whereas node of first female flower appearance varied from 3.50 (IIHR-341)  

 

 

 

 

 

 

 

 

 



 
 

Table 3: Performance of cucumber genotypes for different growth characteristics  

Genotypes 
Vine length 

(cm) 

Number of 
branches per 

plant  

Number of 
nodes per 

plant 

Internodal 
length            
(cm) 

TMG-1 191.00 3.70 29.40 6.45 

Hassan Local 198.07 5.10 21.70 9.19 

EUM-402-102 155.48 2.90 28.60 5.45 

Mullu Sauthe 138.95 4.70 20.10 6.96 

Sambar Sauthe 129.13 5.30 12.70 10.26 

White Long 186.75 4.50 23.60 7.91 

COHC-37 122.66 3.70 32.80 3.76 

Green Long 213.79 5.80 22.30 8.38 

CH-1 136.79 5.40 21.40 6.50 

SWL 153.25 3.30 24.20 7.10 

Green Salad 241.95 5.70 33.20 7.32 

Poinsette 167.40 5.00 18.20 9.28 

Himangi 160.50 5.10 30.50 5.29 

Salad cucumber 187.55 2.90 25.70 7.32 

KC-1 215.86 5.10 31.10 6.95 

CH-20 176.44 2.60 34.90 5.06 

PCUC-6 221.86 3.90 27.80 7.78 

COHC-42 161.56 4.30 29.10 5.66 

NCH-1 182.86 5.10 37.00 4.94 

Dharwad Local 115.13 6.90 12.80 9.08 

IIHR-304 185.20 6.00 16.80 10.96 

KH-1 213.76 5.20 31.60 6.84 

IIHR-341 233.00 5.80 28.80 8.15 

Sirsi Local 126.96 3.90 15.10 8.45 

SEm± 2.38 0.25 0.72 0.21 

CD at 5% 6.96 0.73 2.11 0.61 

CV (%) 1.91 7.54 4.02 4.05 

 

 



 
 

Table 4: Performance of cucumber genotypes for flowering characters 

Genotypes 

Node of 
first male 

flower  
appearance 

Node of first 
female 
flower 

appearance 

Days to 
first male 

flower 
anthesis 

Days to first 
female 
flower 

anthesis 

Days to 
50% 

flowering 

TMG-1 2.10 6.58 34.20 40.70 41.50 

Hassan Local 2.20 5.20 32.30 41.10 42.50 

EUM-402-102 2.60 5.00 41.60 49.30 46.50 

Mullu Sauthe 2.70 5.20 39.80 46.30 49.50 

Sambar Sauthe 1.70 3.70 34.00 45.98 58.00 

White Long 2.00 4.90 38.30 47.40 44.00 

COHC-37 2.10 6.40 34.20 40.60 40.50 

Green Long 2.20 4.00 45.10 55.40 55.50 

CH-1 2.80 6.00 40.50 47.70 49.50 

SWL 2.00 4.20 38.70 46.10 45.00 

Green Salad 2.85 5.60 38.57 47.27 43.50 

Poinsette 2.20 5.40 40.58 45.70 44.50 

Himangi 2.90 5.10 32.00 40.30 52.00 

Salad cucumber 2.70 5.90 42.10 51.20 50.50 

KC-1 2.00 5.70 41.09 51.80 47.50 

CH-20 2.35 6.50 40.00 46.50 51.50 

PCUC-6 2.10 5.90 41.70 51.00 48.00 

COHC-42 2.50 6.40 37.60 48.60 52.50 

NCH-1 2.00 4.50 42.50 47.10 48.00 

Dharwad Local 2.70 4.60 36.00 47.60 53.00 

IIHR-304 2.00 5.80 40.65 46.00 46.50 

KH-1 2.10 5.50 43.60 52.30 51.00 

IIHR-341 1.50 3.50 38.40 45.10 46.50 

Sirsi Local 2.70 3.70 35.90 42.90 45.00 

SEm± 0.12 0.31 0.72 0.93 1.12 

CD at 5% 0.34 0.90 2.12 2.72 3.29 

CV (%) 7.05 8.34 2.64 2.80 3.28 

 



 
 

Table 5: Performance of cucumber genotypes for number of male flowers per 

plant, female flowers per plant and sex ratio 

Genotypes 
Number of male 
flowers per plant 

Number of female 
flowers per plant 

Sex ratio 

TMG-1 180.00 31.10 5.92 

Hassan Local 115.40 18.40 6.37 

EUM-402-102 163.70 24.40 6.77 

Mullu Sauthe 133.70 22.70 5.90 

Sambar Sauthe 166.00 31.90 5.24 

White Long 142.80 29.60 4.89 

COHC-37 139.30 28.80 4.92 

Green Long 147.90 25.40 5.90 

CH-1 130.60 23.00 5.74 

SWL 139.50 30.00 4.71 

Green Salad 221.50 34.90 7.25 

Poinsette 154.50 35.70 4.34 

Himangi 144.20 32.60 4.45 

Salad cucumber 136.20 30.60 4.57 

KC-1 170.80 27.40 6.29 

CH-20 115.60 23.80 4.90 

PCUC-6 135.60 24.20 5.76 

COHC-42 149.00 25.40 6.01 

NCH-1 164.80 26.20 6.32 

Dharwad Local 144.00 27.10 5.42 

IIHR-304 130.80 23.12 5.73 

KH-1 150.80 26.40 6.42 

IIHR-341 136.80 29.40 4.67 

Sirsi Local 142.50 25.60 5.63 

SEm± 3.69 0.92 0.19 

CD at 5% 10.81 2.70 0.56 

CV (%) 3.47 4.76 4.85 



 
 

to 6.58 (TMG-1). Male flower appearance was earliest in Himangi (32.00 days) followed by Hassan Local 
(32.30 days) and late appearance was noticed in Green Long (45.10 days). Early appearance of female 
flower was noticed in Himangi (40.30 days) followed by COHC-37 (40.60 days), TMG-1 (40.70 days) 
whereas late appearance was recorded in Green Long (55.40 days). The Days taken for 50 per cent 
flowering was early in COHC-37 (40.50 days) followed by TMG-1 (41.50 days) whereas it was registered 
late in Sambar Sauthe (58.00 days) (Table-4). 

The highest number of male flowers were recorded in Green Salad (221.50) followed by TMG-1 
(180.00), KC-1 (170.80) whereas lowest number was recorded in Hassan Local (115.40). The highest 
number of female flowers was recorded in Poinsette (35.70) followed by Green Salad (34.90) whereas 
lowest number was recorded Hassan Local (18.40). The lowest sex ratio was noticed in Poinsette (4.34) 
followed by Himangi (4.45) whereas highest sex ratio was recorded in Green Salad (7.25) (Table-5). 

4.1.2 Performance of genotypes for yield parameters 

The days taken for first fruit harvest were early in Hassan Local (47.49 days) followed by SWL 
(48.90 days) and it was late in PCUC-6 (58.30 days). Fruit length was highest in COHC-42 (29.86 cm) 
followed by Dharwad Local (29.04 cm), Sirsi Local (28.84 cm) and lowest recorded in NCH-1 (13.80 cm). 
Fruit diameter was maximum in COHC-42 (7.02 cm) followed by CH-1 (6.38 cm), PCUC-6 (6.19 cm) 
whereas lowest diameter recorded in Hassan Local (4.23 cm). Thick flesh is noticed in in Dharwad Local 
(3.16 cm) followed by Sambar Sauthe (2.85 cm), IIHR-341 (2.33 cm) and low flesh thickness was 
recorded in CH-20 (1.08 cm). Fruit cavity at edible stage had recorded high in COHC-42 (3.48 cm) 
followed by Sambar Sauthe (3.31 cm), Poinsette (3.30 cm) and lowest was recorded in NCH-1 (1.18 cm). 

The average fruit weight was maximum in PCUC-6 (371.93 g) followed by Mullu Sauthe (364.55 
g), Dharwad Local (331.86 g) and minimum fruit weight was recorded in NCH-1 (130.50g). Highest 
number of fruits were documented in Hassan Local (10.50) followed by EUM-402-102 (10.20), IIHR-
341(9.2) and lowest in IIHR-304 and Sirsi Local (4.60). Fruit yield was maximum in TMG-1 (3.58 kg) 
followed by EUM-402-102  

 

 

 

 

 

 

 

 

 

 



 
 

     Table 6: Performance of cucumber genotypes for fruiting characteristics  

Genotypes 
Days to 
first fruit  
harvest 

Number 
of fruits 
per plant 

Average 
fruit 

weight (g) 

Yield per 
plant          
(kg) 

Fruit 
length  
(cm) 

Fruit 
diameter 

(cm) 

Fruit flesh 
thickness 

(cm) 

Fruit cavity 
at edible 

stage (cm) 

Number 
of seeds 
per fruit 

100 seed 
weight      

(g) 
TMG-1 49.50 7.70 292.58 3.58 24.23 5.50 1.26 3.08 206.60 3.352 
Hassan Local 47.49 10.50 262.21 2.23 20.59 4.23 1.38 2.60 227.70 2.879 
EUM-402-102 54.80 10.20 304.76 3.38 26.40 5.20 1.35 2.95 275.70 3.503 
Mullu Sauthe 52.30 5.10 364.55 1.70 19.72 5.14 1.86 3.20 294.80 2.229 
Sambar Sauthe 53.28 5.20 316.87 2.42 21.44 5.92 2.85 3.31 255.50 1.953 
White Long 52.10 7.60 300.34 2.16 23.19 6.10 1.63 3.18 323.80 3.109 
COHC-37 49.00 5.60 267.85 1.51 23.66 5.31 1.73 3.22 181.10 2.176 
Green Long 55.30 4.90 232.74 1.30 26.07 5.51 1.49 2.60 132.80 2.704 
CH-1 56.00 5.00 270.74 1.58 27.19 6.38 1.91 3.12 143.80 2.994 
SWL 48.90 5.10 155.34 1.16 19.19 5.06 1.80 2.23 119.10 3.201 
Green Salad 54.95 7.20 311.05 2.28 28.42 6.24 1.86 2.87 268.20 3.132 
Poinsette 52.00 6.30 196.63 1.49 16.69 5.49 1.21 3.31 116.60 2.314 
Himangi 51.90 6.50 216.04 1.65 15.66 5.54 1.25 2.83 183.40 1.535 
Salad 
cucumber 

52.86 8.80 297.10 2.61 23.54 6.01 1.36 3.28 142.20 2.711 

KC-1 54.50 5.20 256.01 1.39 26.46 5.54 1.28 2.94 286.10 3.098 
CH-20 56.20 6.60 260.62 1.76 17.85 5.27 1.08 1.47 127.20 2.412 
PCUC-6 58.30 6.70 371.93 2.46 18.68 6.19 1.59 3.01 173.90 2.252 
COHC-42 56.90 5.50 317.68 1.69 29.86 7.02 1.72 3.48 175.20 3.091 
NCH-1 58.00 6.80 130.50 1.18 13.80 4.80 1.18 2.77 98.90 2.605 
Dharwad Local 56.80 8.50 331.86 2.43 29.04 5.57 3.16 3.31 255.50 1.941 
IIHR-304 52.80 4.60 131.61 1.11 17.46 4.98 1.62 1.40 91.10 3.272 
KH-1 56.50 4.80 241.01 1.55 25.96 5.21 1.38 2.54 241.10 3.177 
IIHR-341 50.80 9.20 237.10 2.56 17.11 5.58 2.33 2.90 110.70 2.556 
Sirsi Local 49.00 4.60 252.32 1.63 28.84 5.21 1.99 3.26 158.70 3.108 
SEm± 0.88 0.34 3.59 0.12 0.40 0.11 0.09 0.13 5.62 0.05 
CD at 5% 2.56 1.00 10.50 0.34 1.16 0.32 0.28 0.38 16.44 0.16 
CV (%) 2.32 7.39 1.93 8.64 2.49 2.80 8.18 6.44 4.15 2.87 



 
 

(3.38 kg), Salad cucumber (2.61 kg) and minimum yield recorded in IIHR-304 (1.11 kg). More number of 
seeds were recorded in White Long (323.80) followed by Mullu Sauthe (294.80), KC-1 (286.10) and 
minimum seeds noticed in IIHR-304 (91.10). The weight of 100 seed was highest in EUM-402-102 
(3.503g) followed by TMG-1 (3.352g), IIHR-304 (3.272g) and lowest seed weight recorded in Himangi 
(1.535g) (Table-6). 

4.1.3 Performance of genotypes for quality parameters 

Fruit moisture was highest in Salad cucumber (96.78 %) followed by Green Salad (96.76 %), 
White Long (96.36 %) whereas lowest was recorded in COHC-37 (92.97 %). The highest shelf life of fruit 
was registered in Sambar Sauthe and Dharwad Local (8.10 days) followed by Green Salad and Sirsi 
Local (7.90 days), PCUC-6 (7.80 days) whereas lowest was recorded in IIHR-304 (4.60 days). The pulp 
texture was recorded using DUS guideline where it is classified into two that is crispy and mealy. All 
genotypes studied were recorded crispy except Himangi which is having mealy type of pulp (Table-7). 

4.2 Analysis of variance 

Analysis of variance was carried out for different growth, yield and quality characters of 24 
cucumber genotypes to estimate the variation due to known (genotype) and unknown sources (phenotype 
and environment). The analysis of variance for different quantitative characters revealed that mean 
squares were highly significant for all the characters indicating the existence of sufficient genetic 
variability for all the plant characters and the variation due to replication was non-significant for all the 
characters. The variation in genotypes due to known and unknown sources is presented in Table-8. 

4.3 Genetic components of variation  

The assessment of variability present in any crop is the essential pre-requite for formulating an 
effective breeding programme as the existing variability can be used to enhance the yield level of the 
cultivars by following appropriate breeding strategies (Patil et al., 2012), that means genetic variability is 
the soul of plant breeding which is important for improvement of quantitative characters.  

 

 

 

 

 

 

 

 

 

 



 
 

Table 7: Performance of cucumber genotypes for selected quality parameters in 

cucumber 

Genotypes  Fruit moisture (%) Shelf life (days) Pulp texture 

TMG-1 96.12 6.30 Crispy 

Hassan Local 94.99 6.70 Crispy 

EUM-402-102 95.61 6.10 Crispy 

Mullu Sauthe 94.88 7.30 Crispy 

Sambar Sauthe 95.90 8.10 Crispy 

White Long 96.36 7.50 Crispy 

COHC-37 92.97 5.90 Crispy 

Green Long 94.96 6.50 Crispy 

CH-1 93.06 7.30 Crispy 

SWL 94.26 5.30 Crispy 

Green Salad 96.76 7.90 Crispy 

Poinsette 94.89 5.50 Crispy 

Himangi 96.05 7.50 Mealy 

Salad cucumber 96.78 6.20 Crispy 

KC-1 93.56 6.80 Crispy 

CH-20 94.58 7.40 Crispy 

PCUC-6 96.11 7.80 Crispy 

COHC-42 95.66 5.10 Crispy 

NCH-1 95.97 4.60 Crispy 

Dharwad Local 95.90 8.10 Crispy 

IIHR-304 96.16 4.60 Crispy 

KH-1 93.27 6.60 Crispy 

IIHR-341 95.29 5.50 Crispy 

Sirsi Local 93.10 7.90 Crispy 

SEm± 0.29 0.30 - 

CD at 5% 0.84 0.87 - 

CV (%) 0.43 6.40 - 

 



 
 

 

Fig. 2: Shelf life of fruit in twenty four cucumber genotypes 
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Table 8: Analysis of variance for different horticultural traits in cucumber 

Character 
Source of variation 

Genotype Replication Error 

Vine length (cm) 2682.12** 26.99 11.31 

Number of branches per plant 2.59** 0.00033 0.125 

Number of nodes per plant 97.71** 0.61 1.04 

Internodal length (cm) 6.29** 0.47 0.087 

Node of first female flower appearance 1.81** 1.08 0.191 

Node of first male flower appearance  0.31** 0.0008 0.027 

Days to first female flower anthesis 31.15** 0.14 1.73 

Days to first male flower anthesis 25.94** 0.006 1.047 

Days to 50% flowering  46.05** 10.08 2.52 

Number of female flowers per plant 35.10** 0.75 2.15 

Number of male flowers per plant 990.20** 58.96 27.29 

Sex ratio 1.24** 0.19 0.073 

Days to first fruit harvest 19.57** 2.90 1.53 

Fruit length (cm) 45.74** 0.09 0.31 

Fruit diameter (cm) 0.68** 0.06 0.03 

Fruit flesh thickness (cm) 0.52** 0.005 0.018 

Fruit cavity at edible stage (cm) 0.57** 0.0001 0.034 

Average fruit weight (g) 8316.47** 0.023 25.73 

Total number of fruits per plant 6.38** 0.42 0.24 

Yield per plant (kg) 0.88** 0.113 0.028 

Number of seeds per fruit 9732.42** 18.50 63.15 

100 seed weight (g) 0.55** 0.006 0.0061 

Fruit moisture (%) 2.90** 0.04 0.16 

Shelf life (days) 2.43** 0.07 0.18 

*, **   Significant at 5% and 1% probability level respectively 
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Fig. 3: Genotypic and phenotypic coefficients of variation for different characters in cucumber 
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Table 9: Estimates of different genetic parameters for different traits in 

cucumber 

Character Mean 
Range 

PCV 
(%) 

GCV 
(%) 

Min. Max. 

Vine length (cm) 175.70 115.13 241.95 20.89 20.80 

Number of branches per plant 4.70 2.50 6.90 24.84 23.67 

Number of nodes  per plant 25.40 12.70 37.00 27.63 27.34 

Internodal length (cm) 7.27 3.76 10.95 24.58 24.24 

Node of first male flower 
appearance  

2.29 1.50 2.90 17.85 16.35 

Node of first female flower appearance 5.23 3.50 6.60 19.10 17.18 

Days to first male flower anthesis 38.72 32.00 45.10 9.48 9.10 

Days to first female flower anthesis 46.83 40.30 55.40 8.64 8.17 

Days to 50 per cent  flowering  48.02 40.50 58.00 10.19 9.64 

Number of male flowers per plant 148.17 115.40 221.50 15.21 14.80 

Number of female flowers per plant 27.40 18.40 35.70 15.75 14.81 

Sex ratio 5.59 4.34 7.25 14.51 13.68 

Days to first fruit harvest 53.34 47.50 58.30 6.09 5.63 

Fruit length (cm) 22.54 13.80 29.86 21.29 21.14 

Fruit diameter (cm) 5.51 4.23 7.02 10.84 10.39 

Fruit flesh thickness (cm) 1.68 1.08 3.16 31.00 29.91 

Fruit cavity at edible stage (cm) 2.87 1.40 3.48 19.13 18.01 

Average fruit weight  (g) 263.31 130.50 371.93 24.53 24.45 

Total number of fruits per plant 6.60 4.60 10.50 27.60 26.60 

Yield per plant (kg) 1.95 1.11 3.58 34.57 33.48 

Number of seeds per fruit 191.36 91.10 323.80 36.58 36.42 

100 seed weight (g) 2.72 1.53 3.50 19.32 19.10 

Fruit moisture (%) 95.13 92.97 96.78 1.30 1.23 

Shelf life (days) 6.60 4.60 8.10 17.30 16.07 



 
 

Table 10: Estimation of heritability (broad sense), genetic advance and 

genetic advance as percent mean for different traits in cucumber 

Characters 
Heritability 

(%) 
Genetic 
advance 

Genetic advance 
as % of mean  

Vine length (cm) 99.20 74.96 42.66 

Number of branches per plant  90.80 2.18 46.45 

Number of nodes per plant  97.90 14.17 55.72 

Internodal length (cm) 97.30 3.58 49.26 

Node of first male flower appearance  83.90 0.70 31.31 

Node of first female flower appearance 80.90 1.67 31.84 

Days to first male flower anthesis 92.20 6.98 18.00 

Days to first female flower anthesis 89.50 7.47 15.92 

Days to 50 per cent flowering  89.60 9.10 18.81 

Number of male flowers per plant 94.60 43.97 29.66 

Number of female flowers per plant 88.40 7.86 28.70 

Sex ratio 88.80 1.48 26.56 

Days to first fruit harvest 85.50 5.72 10.72 

Fruit length (cm) 98.60 9.75 43.25 

Fruit diameter (cm) 91.90 1.13 20.52 

Fruit flesh thickness (cm) 93.00 1.00 59.42 

Fruit cavity at edible stage (cm) 88.70 1.00 34.94 

Average fruit weight (g) 99.40 132.22 50.21 

Total number of fruits per plant 92.80 3.48 52.79 

Yield per plant (kg) 93.70 1.30 66.77 

Number of seeds per fruit 98.70 142.30 74.38 

100 seed weight (g) 97.80 1.06 38.92 

Fruit moisture (%) 88.30 2.28 2.39 

Shelf life (days) 86.30 2.03 30.76 



 
 

 

0

20

40

60

80

100

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23 X24

GAM 

Heritability P
e

r
ce

n
t

Fig. 4: Heritability and genetic advance as per cent mean for different characters in cucumber 
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To understand the extent to which the observed variations are due to genetic factors, overall 
variability must be partitioned into heritable and non- heritable components with the aid of genetic 
components such as mean, range, genotypic and phenotypic coefficients of variation, heritability and 
genetic advance over per cent mean. The results in respect of these characters were estimated and 
presented in Table 9 and 10. 

4.3.1 Vine length (cm) 

The vine length has exhibited high variability among the traits studied, which ranged from 
115.13 cm to 241.95 cm in Dharwad local and Green salad respectively, with a general mean of 175.70 
cm. The phenotypic and genotypic coefficients were 20.89 and 20.80 per cent respectively. The broad 
sense heritability was found to be high (99.20 %) coupled with high (42.66 %) genetic advance over per 
cent mean and the genetic advance of 74.96. 

4.3.2 Number of branches per plant  

The mean number of branches per plant was 4.70 which ranged from 2.50 (CH-20) to 6.90 
(Dharwad Local). The GCV and PCV were high with 23.67 % and 24.84 % respectively, with higher 
broad sense heritability (90.80 %) and GAM (46.45 %) for which the genetic advance was 2.18. 

4.3.3 Number of nodes per vine  

The mean number of nodes per vine was 25.40 with the maximum number of node (37.00) in 
NCH-1 and minimum nodes (12.70) in Sambar Sauthe. It has recorded higher PCV (27.63 %) and GCV 
(27.34 %). The heritability (97.90 %) and genetic advance over per cent mean (55.72 %) were also 
higher with genetic advance of 14.17. 

4.3.4 Internodal length  

The distance between two nodes varied significantly among the genotypes studied ranging 
from 3.76 cm in COHC-37 to 10.95 cm in IIHR-304 with mean length of 7.27 cm. All the genetic 
components like GCV (24.24 %), PCV (24.58 %), heritability (97.30 %) and GAM (49.26 %) were 
recorded to be of higher magnitude with genetic advance of 3.58. 

4.3.5 Node of first female flower appearance 

Nodal position at which the first female flower appeared ranged from 3.50 (IIHR-341) to 6.60 
(CH-20) with the mean value of 5.23. It has recorded a genetic advance of 1.67 with moderate PCV 
(19.10 %), GCV (17.18 %), high heritability (80.90 %) and GAM (31.84 %). 

4.3.6 Node of first male flower appearance 

The mean of node bearing first male flower was 2.29 which ranged from 1.50 (IIHR-341) to 2.90 
(Himangi) with moderate GCV and PCV of 16.35 and 17.85 per cent respectively. High heritability 
(83.90 %) coupled with high genetic advance over per cent mean (31.31 %) were recorded with genetic 
advance of 0.70. 

4.3.7 Days to first female flower anthesis 

The days required for the anthesis of first female flower ranged from 40.3 to 55.40 in Himangi 
and Green Long respectively, with a mean of 46.83 days. Low PCV and GCV of 8.64 and 8.17 per cent 
were recorded respectively with high heritability of 89.50 per cent, moderate GAM of 15.92 per cent and 
genetic advance 7.47. 



 
 

4.3.8 Days to first male flower anthesis  

The days required for the anthesis of first male flower ranged from 32.00 to 45.10 days in 
Himangi and Green Long respectively, with a mean of 38.72 days. Low PCV and GCV of 9.48 and 9.10 
per cent were recorded respectively with high heritability of 92.20 per cent, moderate GAM of 18.00 per 
cent and genetic advance 6.98. 

4.3.9 Days to 50% flowering  

Number of days required for 50% flowering ranged from 40.50 to 58.00 in COHC-37 and 
Sambar Sauthe respectively, with the general mean of 48.02 days. The moderate PCV (10.19 %) and 
low GCV (9.64 %) with associated high heritability (89.60 %), moderate GAM (18.81 %) and genetic 
advance 9.10 were recorded. 

4.3.10 Number of female flowers per plant 

The mean number of female flowers per plant was 27.40 which ranged from 18.40 (Hassan 
Local) to 35.70 (Poinsette). The phenotypic and genotypic coefficients of variation were moderate with 
15.75 and 14.81 per cent respectively. High heritability (88.40 %) coupled with high genetic advance 
over per cent mean (28.70 %) associated with genetic advance of 7.86. 

4.3.11 Number of male flowers per plant 

The mean number of male flowers per plant was 148.17 which ranged from 115.40 (Hassan 
Local) to 221.50 (Green salad). The phenotypic and genotypic coefficients of variation were moderate 
with 15.21 and 14.80 per cent respectively. The heritability was high (94.60 %) coupled with high 
genetic advance over per cent mean (29.66 %) associated with genetic advance of 43.97. 

4.3.12 Sex ratio  

The mean sex ratio was 5.59 male flowers for one female flower which ranged from 4.34 
(Poinsette) to 7.25 (Green salad). The phenotypic and genotypic coefficients of variation were moderate 
with 14.51 and 13.68 per cent respectively. Sex ratio was also recorded high heritability (88.80 %) 
coupled with high genetic advance over per cent mean (26.56 %) associated with genetic advance of 
1.48. 

4.3.13 Days to first fruit harvest  

The mean number of days taken for first edible fruit harvest was 53.34 days, which ranged from 
47.50 days in Hassan Local to 58.30 days in PCUC-6. The phenotypic and genotypic coefficients of 
variation were lower with 6.09 and 5.63 per cent respectively, with the high broad sense heritability 
(85.50 %) coupled with moderate genetic advance over per cent mean (10.72 %) associated with 
genetic advance of 5.72. 

4.3.14 Total number of fruits per plant  

The number of fruits per plant ranged from 4.60 fruits (IIHR-304 and Sirsi Local) to 10.50 fruits 
(Hassan Local) with the overall mean value of 6.60 fruits. The PCV and GCV were higher with 27.60 
and 26.60 per cent respectively, with the high broad sense heritability (92.80 %) coupled with high 
genetic advance over per cent mean (52.79 %) associated with genetic advance of 3.48. 

4.3.15 Average fruit weight (g) 



 
 

The average fruit weight was recorded minimum in NCH-1 (130.50 g) and maximum in PCUC-6 
(371.93 g) with the mean value of 263.31 g. The recorded phenotypic and genotypic coefficients of 
variability were higher for this trait with 24.53 and 24.45 per cent respectively. The heritability was 
recorded high (99.40 %) coupled with high GAM (50.21 %) and the genetic advance of 132.22. 

4.3.16 Fruit yield per plant (kg) 

Fruit yield was ranged from 1.11 kg in IIHR-304 to 3.58 kg in TMG-1 with the general mean 
value of 1.95 kg. Different genetic components like GCV (33.48 %), PCV (34.57 %), heritability (93.70 
%) and GAM (66.77 %) were recorded to be of higher magnitude with genetic advance of 1.30. 

4.3.17 Fruit length (cm) 

The minimum fruit length was recorded in NCH-1 (13.80 cm) and maximum fruit length in 
COHC-42 (29.86 cm) with the overall mean of 22.54 cm. The genetic components viz., GCV (21.29 %), 
PCV (21.14 %), heritability (98.60 %) and GAM (43.25 %) were recorded to be of high magnitude with 
genetic advance of 9.75. 

4.3.18 Fruit diameter (cm) 

The mean diameter of fruit was 5.51 cm which ranged from 4.23 cm in Hassan Local to 7.02 cm 
in COHC-42. The observed phenotypic and genotypic coefficients of variability were moderate with 
10.84 per cent and 10.39 per cent respectively. The higher heritability was recorded (91.90 %) coupled 
with high GAM (20.52 %) and the genetic advance of 1.13. 

4.3.19 Fruit flesh thickness (cm) 

The minimum flesh thickness was recorded in CH-20 (1.08 cm) and maximum was in Dharwad 
Local (3.16 cm) with general mean of 1.68 cm. The estimated genetic components viz., GCV (31.00 %), 
PCV (29.91 %), heritability (93.00 %) and GAM (59.42 %) were recorded to be of higher magnitude with 
genetic advance of 1.00. 

4.3.20 Fruit cavity at edible stage (cm) 

The mean value of fruit cavity was 2.87 cm which was ranged from 1.40 cm to 3.48 cm in IIHR-
304 and COHC-42 respectively. The observed phenotypic and genotypic coefficients of variability were 
moderate with 19.13 per cent and 18.01 per cent respectively. The higher heritability was recorded 
(88.70 %) coupled with high GAM (34.94 %) and the genetic advance of 1.00. 

4.3.21 Number of seeds per fruit  

The mean value of number of seeds per fruit was 191.36 seeds which were minimum in IIHR-
304 (91.10 seeds) and maximum in White Long (323.80 seeds). All the genetic components estimated 
like GCV (36.42 %), PCV (36.58 %), heritability (98.70 %) and GAM (74.38 %) were recorded higher 
magnitude with genetic advance of 142.30. 

4.3.22 100 seed weight (g) 

The mean value of 100 seed weight was 2.72 g which was ranged from 1.53 g (Himangi) to 
3.50 g (EUM-402-102). The phenotypic and genotypic coefficients were moderate with 19.32 per cent 
and 19.10 per cent respectively. The broad sense heritability was recorded high magnitude of 97.80 per 
cent coupled with high (38.92 per cent) genetic advance over per cent mean and the genetic advance 
of 1.06. 



 
 

4.3.23 Fruit moisture content (%) 

The moisture content of the fruit was ranged from 92.97 per cent (COHC-37) to 96.78 per cent 
(Salad cucumber) with the overall mean of 95.13 per cent. The recorded phenotypic and genotypic 
coefficients of variability were lowest for this trait with 1.30 per cent and 1.23 per cent respectively. The 
heritability was recorded high (88.30 %) coupled with low GAM (2.39 %) and the genetic advance of 
2.28. 

4.3.24 Shelf life (days) 

The mean value of fruit shelf life is 6.60 days which was ranged from 4.60 days in IIHR-304 and 
NCH-1 to 8.10 days in Sambar Sauthe and Dharwad Local. The phenotypic and genotypic coefficients 
were moderate with 17.30 per cent and 16.07 per cent respectively. The broad sense heritability was 
recorded high magnitude of 86.30 per cent coupled with high (30.76 per cent) genetic advance over per 
cent mean and the genetic advance of 2.03.  

The comparison of various genetic parameters was presented in Table 11.  

4.4 Character association among different parameters 

Plant selection is facilitated by the magnitude and nature of the correlations between different 
traits (Falconer and Mackay, 1996). Plant breeders strive to develop cultivars that perform well for 
several traits at the same time whenever the correlation between said traits can be irrefutably attributed 
to genetic and not environmental causes (Ceballos, 1998). It is risky to use phenotypic correlations 
because they do not clearly reflect the correlation between genetic and environmental causes (Espitia, 
2004). When two traits express a high genetic correlation, it is possible to select one by selecting the 
associated trait (Agrawal, 1998). 

The results of genotypic and phenotypic correlation were presented in Table 12 and 13. In 
general genotypic correlation coefficients were higher than their corresponding phenotypic correlation 
coefficients for yield per plant. 

 

 

 

 

 

 

 

 



 
 

Table 11: Comparison of various variability parameters for different traits in cucumber genotypes 

Character  

Coefficient of variation  Heritability                          
(%) 

Genetic advance as per 
cent mean (%) Phenotypic  Genotypic  

L M H L  M  H  L M  H L  M  H  

Vine length (cm) - - √ - - √ - - √ - - √ 

Number of branches per plant - - √ - - √ - - √ - - √ 

Number of nodes per plant - - √ - - √ - - √ - - √ 

Internodal length (cm) - - √ - - √ - - √ - - √ 

Node of first female flower appearance  - √ - - √ - - - √ - - √ 

Node of first male flower appearance - √ - - √ -  - √  - √ 

Days to first female flower anthesis √ - - √ - - - - √ - √ - 

Days to first male flower anthesis √ - - √ - - - - √ - √ - 

Days to 50% flowering  - √ - √ - - - - √ - √ - 

Number of female flowers per plant - √ - - √ - - - √ - - √ 

Number of male flowers per plant - √ - - √ - - - √ - - √ 

Sex ratio - √ - - √ - - - √ - - √ 

Days to first fruit harvest √ - - √ - - - - √ - √ - 

Fruit length (cm) - - √ - - √ - - √ - - √ 

Fruit diameter (cm) - √  - √ - - - √ - - √ 

Fruit flesh thickness (cm) - - √ - - √ - - √ - - √ 

Fruit cavity at edible stage (cm) - √  - √ - - - √ - - √ 

Average fruit weight (g) - - √ - - √ - - √ - - √ 

Total number of fruits per plant - - √ - - √ - - √ - - √ 

Yield per plant (kg) - - √ - - √ - - √ - - √ 

Number of seeds per fruit - - √ - - √ - - √ - - √ 

100 seed weight (g) - √ - - √ - - - √ - - √ 

Fruit moisture (%) √ - - √ - - - - √ √ - - 

Shelf life (days) - √ - - √ - - - √ - - √ 

GCV, PCV and GAM:  0-10 % = low, 10-20%= Moderate, >20% = High; Heritability: 0-30% = Low,  30-60% = Moderate.  >60% = High, √ - Presence, - Absence  

 

 

 

 



 
 

 
 

Table 12: Genotype correlation coefficients between yield and its attributing traits in cucumber 
 

 

 

 

 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23 

X1 1 0.12
0 

0.499** 0.097 0.083 0.423** 0.381** -0.086 0.290* 0.080 0.323* 0.198 -0.129 0.152 -0.416** -0.290* -0.088 0.211 -0.038 0.322* 0.295* -0.148 0.108 

X2  1 -0.374** 0.531** -0.373** -0.002 0.100 0.165 0.152 -0.014 0.219 0.218 0.090 0.024 0.492** 0.106 -0.135 -0.145 0.083 -0.194 0.046 0.091 -0.274 

X3   1 -0.784** 0.461** 0.220 0.071 -0.162 0.255 0.089 0.229 0.265 -0.155 0.215 -0.625** -0.180 -0.102 0.140 -0.070 0.140 0.001 -0.283 0.015 

X4    1 -0.437** -0.025 0.100 0.115 -0.071 -0.015 -0.049 -0.141 -0.018 -0.234 0.452** -0.073 -0.022 -0.003 0.015 -0.0007 0.255 0.167 0.038 

X5     1 -0.037 0.006 -0.246 -0.024 -1.333** 0.142 0.198 0.127 0.380** -0.532** -0.114 0.216 0.043 0.024 0.167 -0.026    -
0.142 

0.060 

X6      1 0.881** 0.327* 0.047 -0.167 0.260 0.613** 0.026 0.199 -0.332* -0.258 -0.162 -0.257 -0.193 0.341* -0.065 -0.256 -0.283 

X7       1 0.611** 0.100 -0.184 0.326* 0.739** 0.311* 0.386** -0.076 -0.007 0.136 -0.186 0.050 0.244 0.049 -0.032 -0.153 

X8        1 -0.103 -0.100 -0.072 0.558** 0.134 0.102 0.213 0.015 0.134 -0.341* 0.061 -0.314* -0.019 0.300* -0.197 

X9         1 0.620** 0.494** 0.160 0.328* 0.253 0.026 0.317* 0.099 0.005 0.356* 0.248 0.293* 0.073 0.261 

 X10          1 -0.357* -0.188 -0.065 0.263 0.060 0.354* -0.097 -0.042 0.144 -0.203 0.274 0.006 0.112 

 X11           1 0.389** 0.463** -0.007 -0.103 -0.031 0.196 0.056 0.409** 0.538** -0.002 0.071 0.144 

 X12            1 0.163 0.513** -0.009 -0.053 0.208 -0.189 0.024 -0.069 0.208 0.125 -0.111 

 X13             1 0.429** 0.310* 0.417** 0.487** -0.072 0.451** 0.413** -0.233 0.353* 0.223 

 X14              1 0.063 0.412** 0.411** -0.121 0.031 0.082 0.213 0.133 0.103 

 X15               1 0.366* 0.347* -0.010 0.207 -0.306* 0.052 0.400** 0.160 

 X16                1 0.569** 0.130 0.412** -0.216 0.038 0.284* 0.364* 

 X17                 1 0.250 0.648** -0.168 0.175 0.683** 0.602** 

 X18                  1 0.206 0.012 0.524** 0.033 0.743** 

 X19                   1 0.058 0.092 0.589** 0.398** 

 X20                    1 -0.112 -0.350* 0.110 

 X21                     1 -0.031 0.482** 

 X22                      1 0.310* 

X23                       1 

X13: Fruit length  
X14: Fruit diameter 
X15: Fruit flesh thickness 
X16: Fruit cavity 
X17: Average fruit weight 
X18: Number of fruits per plant 
 
 

X19: Number of seeds per fruit 
X20: 100 seed weight 
X21: Fruit moisture 
X22: Shelf life 
X23: Yield per plant 
 

X1: Vine length  
X2: Number of branches 
X3: Number of nodes 
X4: Internodal length  
X5: Node of first female flower appearance 
X6: Days to first male flower anthesis 
 

*, **    Significant at 5% and 1% probability level respectively 
 



 
 

 

Fig. 5: Genotypic correlation coefficients between fruit yield and its attributing traits in cucumber 

 

 

 



 
 

 

Table 13: Phenotypic correlation coefficients between yield and its attributing traits in cucumber 

  

 

 

 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23 

X1 1 0.112 0.493** 0.100 0.079 0.400* 0.364* -0.089 0.276 0.076 0.301* 0.169 -0.127 0.140 -0.401** -0.272 -0.087 0.201 -0.035 0.317* 0.272 -0.129 0.099 

X2  1 -0.343* 0.491** -0.282 -0.012 0.095 0.200 0.174 0.032 0.195 0.178 0.078 -0.013 0.451** 0.037 -0.130 -0.139 0.081 -0.190 0.036 0.110 -0.244 

X3   1 -0.784** 0.427** 0.197 0.082 -0.156 0.249 0.099 0.204 0.235 -0.159 0.188 -0.589** -0.195 -0.104 0.120 -0.062 0.136 0.010 -0.235 0.012 

X4    1 -0.410** -0.018 0.073 0.105 -
0.076 

-0.033 -0.037 -0.144 -0.014 -0.206 0.417** -0.042 -0.019 0.005 0.010 0.004 0.231 0.140 0.032 

X5     1 0.026 -0.021 -0.190 0.004 -0.059 0.093 0.186 0.108 0.322* -0.451** -0.115 0.199 -0.048 0.040 0.118 -0.044 -0.063 0.057 

X6      1 0.838** 0.280 0.027 -0.153 0.205 0.587** 0.020 0.203 -0.312* -0.208 -0.150 -0.201 -0.194 0.321* -0.074 -0.288* -0.244 

X7       1 0.519** 0.104 -0.099 0.238 0.687** 0.290* 0.336* -0.048 -0.022 0.131 -0.163 0.056 0.215 0.059 -0.025 -0.114 

X8        1 -
0.065 

-0.085 -0.024 0.497** 0.119 0.088 0.203 -0.015 0.123 -0.306* 0.050 -0.306* -0.033 0.264 -0.166 

X9         1 0.590** 0.482** 0.158 0.318* 0.201 0.039 0.268 0.097 -0.014 0.346* 0.227 0.277 0.093 0.252 

 X10          1 -0.393** -0.134 -0.062 0.216 0.082 0.280 -0.089 -0.031 0.020 -0.197 0.253 0.038 0.129 

 X11           1 0.309* 0.430** -0.030 -0.082 -0.041 0.180 0.016 0.384** 0.495** 0.004 0.059 0.112 

 X12            1 0.155 0.462** 0.008 0.001 0.199 -0.124 0.012 -0.056 0.151 0.080 -0.062 

 X13             1 0.417** 0.290* 0.402** 0.486** -0.067 0.442** 0.412** -0.222 0.329* 0.211 

 X14              1 0.041 0.409** 0.400*** -0.083 0.026 0.091 0.190 0.085 0.099 

 X15               1 0.309* 0.330* -0.012 0.209 -0.300* 0.043 0.355* 0.151 

 X16                1 0.536** 0.155 0.371** -0.197 0.027 0.246 0.319* 

 X17                 1 0.240 0.642** -0.163 0.165 0630** 0.587** 

 X18                  1 0.189 0.021 0.449** -0.003 0.702** 

 X19                   1 0.057 0.089 0.551** 0.379** 

 X20                    1 -0.110 -0.330* 0.101 

 X21                     1 -0.003 0.454** 

 X22                      1 0.250 

X23                       1 

X1: Vine length 
X2: Number of branches 
X3: Number of nodes 
X4: Intermodal length 
X5: Node of first female flower appearance 
X6: Days to first male flower anthesis 
 

X7: Days to first female flower anthesis 
X8: Days to 50% flowering 
X9:  Male flowers per plant 
X10: Female flowers per plant 
X11: Sex ratio 
X12: Days to first fruit harvest 
 

X13: Fruit length 
X14: Fruit diameter 
X15: Fruit flesh thickness 
X16: Fruit cavity 
X17: Average fruit weight 
X18: Number of fruits per plant 
 
 

X19: Number of seeds per fruit 
X20: 100 seed weight 
X21: Fruit moisture 
X22: Shelf life 
X23: Yield per plant 
 

*, **    Significant at 5% and 1% probability level respectively 
 



 
 

 

 

Fig. 6: Phenotypic correlation coefficients for fruit yield and its components 

 



 
 

The results of correlation analysis revealed that the number of fruits per plant (0.743) had positive and 
significant correlation with fruit yield followed by average fruit weight (0.602), fruit moisture (0.482), number of 
seeds per fruit (0.398) and fruit cavity (0.364) at both genotypic and phenotypic levels indicating strong inherent 
association. The shelf life (0.310) of fruit showed significant positive correlation with fruit yield at genotypic level.  

The number of branches (-0.274), days to first male flower anthesis (-0.283), days to first female flower 
anthesis (-0.153), days to 50% flowering (-0.197), days to first fruit harvest (-0.111) were non-significant and 
negatively correlated with fruit yield.  

The traits such as vine length (0.108), number of nodes (0.015), internodal length (0.038), node of first 
female flower appearance (0.060), male flowers per plant (0.261), female flowers per plant (0.112), sex ratio 
(0.144), fruit length (0.223), fruit diameter (0.103), flesh thickness (0.160) and 100 seed weight (0.110) were 
non-significant and positively correlated with fruit yield. 

4.5 Path coefficient analysis 

Correlation studies alone are not indicative of interrelationships among heritable traits and thus this may 
lead to negative results (Bhatt, 1973). Correlation analysis indicates only the nature and extent of the 
association between yield and its components, but does not show the direct and indirect effects of different yield 
attributes on yield per se. Yield is dependent on several characters which are mutually associated; these will in 
turn impair the true association existing between a component and fruit yield. A change in any one component 
is likely to disturb the whole network of cause and effect. Thus, each component has 2 paths of action viz., the 
direct influence on fruit yield and the indirect effect through components which are not revealed from the 
correlation studies. Path coefficient analysis measures the direct and indirect effect and permits the separation 
of the correlation coefficients into components of direct and indirect effect (Dewey and Lu, 1959). Wright (1921) 
proposed a method called path analyses which partition the estimated correlation into the direct and indirect 
effect. Dewey and Lu (1959) first carried out path analyses in plants. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Table 14: Genotypic path coefficient analysis between fruit yield and its attributing traits in cucumber 

 

 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 rg 

X1 -0.136 -0.016 -0.068 -0.013 -0.011 -0.057 -0.052 0.012 -0.039 -0.011 -0.044 -0.027 0.017 -0.021 0.057 0.039 0.012 -0.029 0.005 -0.044 -0.040 0.020 0.108 

X2 0.037 0.308 -0.115 0.164 -0.114 -
0.0008 

0.031 0.051 0.047 -0.004 0.068 0.067 0.028 0.007 0.152 0.033 -0.042 -0.045 0.026 -0.060 0.014 0.028 -0.274 

X3 0.091 -0.074 0.198 -0.156 0.092 0.044 0.014 -0.032 0.051 0.018 0.045 0.052 -0.031 0.043 -0.124 -0.036 -0.020 0.029 -0.014 0.028 0.0002 -0.056 0.015 

X4 -0.033 -0.183 0.270 -0.344 0.150 0.008 -0.034 -0.040 0.024 0.005 0.017 0.049 0.006 0.080 -0.155 0.025 0.008 0.001 -0.005 0.0002 -0.088 -0.057 0.038 

X5 0.039 -0.176 0.217 -0.206 0.471 0.018 -0.032 -0.116 -0.011 -0.063 0.067 0.093 0.060 0.179 -0.251 -0.054 0.102 -0.020 0.011 0.079 -0.012 -0.067 0.060 

X6 0.408 -0.003 0.212 -0.024 0.036 0.964 0.849 0.315 0.046 -0.161 0.251 0.591 0.025 0.192 -0.320 -0.249 -0.156 -0.248 -0.187 0.329 -0.063 -0.247 -0.283 

X7 -0.439 -0.115 -0.082 -0.113 0.077 -1.014 -1.151 -0.703 -0.115 0.212 -0.375 -0.850 -0.359 -0.445 0.087 0.008 -0.156 0.215 -0.057 -0.281 -0.056 0.037 -0.153 

X8 -0.088 0.168 -0.167 0.118 -0.253 0.335 0.627 1.025 -0.105 -0.103 -0.074 0.572 0.137 0.105 0.218 0.015 0.137 -0.350 0.063 -0.322 -0.019 0.307 -0.197 

X9 -0.515 -0.270 -0.456 0.127 0.043 -0.084 -0.178 0.183 -1.781 -1.104 -0.879 -0.284 -0.584 -0.450 -0.045 -0.565 -0.178 -0.008 -0.634 -0.442 -0.522 -0.131 0.261 

 X10 0.150 -0.027 0.166 -0.029 -0.250 -0.313 -0.346 -0.188 1.163 1.876 -0.670 -0.353 -0.123 0.493 0.113 0.664 -0.182 -0.080 0.027 -0.382 0.514 0.012 0.112 

 X11 0.501 0.340 0.355 -0.076 0.220 0.404 0.506 -0.112 0.766 -0.554 1.551 0.603 0.718 -0.011 -0.160 -0.048 0.304 0.087 0.635 0.834 -0.003 0.110 0.144 

 X12 -0.090 -0.099 -0.121 0.064 -0.090 -0.280 -0.337 -0.255 -0.073 0.086 -0.177 -0.456 -0.074 -0.234 0.004 0.024 -0.095 0.086 -0.011 0.032 -0.095 -0.057 -0.111 

 X13 0.049 -0.034 0.059 0.006 -0.048 -0.010 -0.118 -0.051 -0.124 0.025 -0.176 -0.062 -0.380 -0.163 -0.118 -0.158 -0.185 0.027 -0.171 -0.157 0.088 -0.134 0.223 

 X14 -0.066 -0.010 -0.094 0.102 -0.165 -0.087 -0.168 -0.044 -0.110 -0.114 0.003 -0.223 -0.187 -0.435 -0.027 -0.179 -0.180 0.053 -0.013 -0.036 -0.096 -0.058 0.103 

 X15 -0.232 0.275 -0.349 0.252 -0.297 -0.185 -0.042 0.119 0.014 0.034 -0.058 -0.005 0.173 0.035 0.558 0.204 0.194 -0.006 0.116 -0.171 0.029 0.223 0.160 

 X16 -0.136 0.050 -0.084 -0.034 -0.053 -0.121 -0.003 0.007 0.148 0.165 -0.015 -0.025 0.195 0.193 0.171 0.468 0.266 0.061 0.193 -0.101 0.018 0.133 0.364* 

 X17 -0.072 -0.110 -0.083 -0.018 0.176 -0.132 0.111 0.109 0.0814 -0.079 0.160 0.170 0.397 0.335 0.283 0.464 0.815 0.204 0.528 -0.137 0.143 0.557 0.602** 

 X18 0.119 -0.082 0.079 -0.002 -0.024 -0.145 -0.105 -0.192 0.003 -0.024 0.032 -0.106 -0.041 -0.068 -0.006 0.073 0.141 0.564 0.116 0.007 0.296 0.020 0.743** 

 X19 0.024 -0.053 0.045 -0.010 -0.015 0.124 -0.032 -0.040 -0.228 -0.009 -0.262 -0.015 -0.289 -0.020 -0.133 -0.264 -0.416 -0.132 0.641 -0.037 -0.059 -0.378 0.398** 

 X20 0.390 -0.234 0.169 -
0.0009 

0.202 0.411 0.295 -0.379 0.299 -0.245 0.649 -0.084 0.498 0.098 -0.369 -0.261 -0.203 0.014 0.070 1.206 -0.135 -0.422 0.110 

 X21 0.172 0.027 0.0007 0.148 -0.015 -0.038 0.029 -0.011 0.171 0.159 -0.001 0.121 -0.136 0.124 0.030 0.022 0.102 0.305 0.054 -0.065 0.582 -0.018 0.482** 

X22 -
0.0723 

0.044 -0.138 0.081 -0.069 -0.125 -0.016 0.146 0.036 0.003 0.034 0.061 0.172 0.065 0.195 0.138 0.333 0.016 0.287 -0.171 -0.015 0.488 0.310* 

Table 14: Genotypic path coefficient analysis for fruit yield of cucumber 

X19: Number of seeds per fruit 
X20: 100 seed weight 
X21: Fruit moisture 
X22: Shelf life 
X23: Yield per plant 
 

Residual effect=0.107                               Bolded figures on diagonal are direct effects *, ** Significant at 5% and 1% probability level respectively 

 



 
 

The result of genotypic path analysis was presented in table 14. The results of path analysis 
revealed high direct effect of average fruit weight (0.815), number of seeds per fruit (0.641), fruit 
moisture (0.582), number of fruits per plant (0.564), shelf life (0.488) and fruit cavity (0.364) were 
significant positive correlation coefficients and registered high direct effect with on fruit yield. Whereas 
the number of branches per plant (0.308), days to first male flower anthesis (0.964) and sex ratio 
(1.025) were registered high direct effects on yield but were non-significant and negatively correlated 
with the fruit yield. 

The number of nodes (0.198), node of first female flower appearance (0.471), female flowers 
per plant (1.876), sex ratio (1.551), flesh thickness (0.558) and 100 seed weight (1.206) were recorded 
high direct effects but are non-significant and positively correlated with fruit yield. The residual effect of 
genotypic path coefficient analysis is 0.107. 

4.6 Downy mildew incidence  

The twenty four cucumber genotypes were subjected for downy mildew disease reaction under 
field condition. Disease was started 49 days after planting. The PDI was ranged from 9.82% (Dharwad 
Local) to 51.59% (CH-20). Out of 24 genotypes, Dharwad Local was resistant, four genotypes including 
check Poinsette (22.90%) were moderately resistant whereas eighteen genotypes were moderately 
susceptible and CH-20 was susceptible to downy mildew. The result of scoring for downy mildew 
disease is presented in Table 15. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
Table 15: Screening of cucumber genotypes for downy mildew disease 
under field condition 

 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sl. 
No. 

Genotype  
PDI 
(%) 

1. TMG-1 33.12 

2. Hassan Local 37.71 

3. EUM-402-102 34.82 

4. Mullu Sauthe 31.35 

5 Sambar Sauthe 13.43 

6. White Long 24.85 

7. COHC-37 28.39 

8. Green Long 27.77 

9. CH-1 31.18 

10. SWL 26.30 

11. Green Salad 29.55 

12. Poinsette 22.90 

13. Himangi 34.74 

14. Salad cucumber 49.50 

15. KC-1 43.91 

16. CH-20 51.59 

17. PCUC-6 29.13 

18. COHC-42 32.98 

19. NCH-1 27.86 

20. Dharwad Local 9.82 

21. IIHR-304 22.55 

22. KH-1 28.46 

23. IIHR-341 26.03 

24. Sirsi Local 27.44 

 SEm± 1.39 

 CD at 5% 4.24 

 CV (%) 6.74 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

V. DISCUSSION 

Plant breeders are very much concerned over integrating many desirable traits in one 
genotype, either by positive or negative selection which favours the expression of desirable trait. As fruit 
yield is a complex character that is determined by complex associations among several agronomic 
traits (Chandra et al., 1990; Rao et al., 1990), the first step for achieving genetic improvement in yield is 
understanding the genetic parameters via variability, heritability pattern, genetic advance achievable 
and correlation among characters. An effective breeding programme aimed at improving fruit yield of a 
crop requires information on the nature and magnitude of variability. Thus, the assessment of the 
magnitude of variability present in the crop would help in the successful utilization of the crop 
characters in developing suitable cultivars for yield and yield stability (Singh et al., 1985). Therefore, to 
plan an efficient breeding program, it is necessary to have information about its genetic and heritability 
pattern, information on character association, their direct and indirect effects.  

There is not much information on genetic variability for yield and quality components in 
cucumber. Hence the present investigation focused on variability, genetic advance, correlation, path 
analysis and per cent disease incidence of downy mildew in 24 cucumber genotypes for different 
characters. The result obtained is discussed under the following headings. 

5.1 Performance of genotypes 

5.2 Variability 

5.3 Heritability and genetic advance 

5.4 Character association among different parameters 

5.5 Path coefficient analysis 

5.6 Downy mildew incidence  
 

5.1 Performance of genotypes 

Mean performance of genotypes is the essential component of any statistical evaluation utilized 
in estimation of various genetic components like variances, coefficients of variation, heritability and 
genetic advance. The analysis of variance for different quantitative characters revealed that mean 
squares were highly significant for all the characters indicating enough variability in genotypes. Similar 
results were obtained by Afangideh and Uyoh (2007) and Gaikwad et al. (2011) in cucumber; 
Choudhary et al. (2011) and Pandey et al. (2005), Tomar et al.(2008) in muskmelon; Rahman et al. 
(2002) in snake gourd; Basumatary et al. (2014) in spine gourd; Dubey et al. (2013) in ridge gourd; 
Munshi et al. (2007) in Cucumis sativus var. hardwickii ; Islam et al. (2009) in bitter gourd; Khan et al. 
(2009) in pointed gourd; Kumar et al. (2011b) in bottle gourd. 

5.2 Variability 

Genetic variability is a pre-requisite for a successful breeding program of any crop species and 
a critical survey of genetic variability is essential before initiating an improvement program aiming to 
develop high yielding varieties (Haussmann et al., 2004). 

The higher degree of variation was observed in phenotypic and genotypic variance among the 
characters studied. A close proximity in the phenotypic and genotypic coefficients of variability was 
observed indicating a little influence of environment in the expression of various traits studied.  

5.2.1 Variability for growth parameters 

High genotypic and phenotypic coefficients of variation were recorded for vine length, number 
of branches per plant, number of nodes per plant, internodal length suggesting that the variation was 
due to genotype and there was very little influence of environment on the expression of character and 
there is scope for phenotypic selection of these traits. Similar results were obtained by Singh et al. 



 
 

(2014) for Branches per plant, plant height; Basumatary et al. (2014) and Khan et al. (2009) for number 
of primary branches, node of first female flower appearance, fruit length, number of primary branches; 
Veena et al. (2012) for node at which first female flower appears, node of first male flower appearance, 
Days to first male flower opening; Fayeun et al. (2012) recorded high PCV for internodal length of fluted 
pumpkin. 

Moderate genotypic and phenotypic coefficients of variation were recorded for few traits such 
as node of first male flower appearance, node of first female flower appearance, number of female 
flowers per plant, number of male flowers per plant and sex ratio. The results are in accordance with 
the findings of Yadav et al. (2009) for node of first male flower appearance and node of first female 
flower appearance and contrary to the findings of Arunkumar et al. (2011) for number of female flowers 
per plant, number of male flowers per plant and Rakhi and Rajamony (2005) findings where sex ratio 
has reported high coefficients of variation. 

Low genotypic and phenotypic coefficients of variation were recorded for days to first female 
flower anthesis, days to first male flower anthesis, days to first fruit harvest indicating more influence of 
environment on expression of traits and less scope for phenotypic selection of these traits. The results 
are in agreement with Veena et al. (2012) and Arunkumar et al. (2011) for days to first female flower 
opening and days to first fruit harvest; Yadav et al. (2009) for days to first male flower anthesis, days to 
first fruit harvest; Rahman et al. (2002), Rakhi and Rajamony (2005), Pandey et al. (2005) and 
Choudhary et al. (2011) for days to first female flower anthesis, days to first male flower anthesis; Singh 
and Lal (2005) and Gaikwad et al. (2011) for days to first fruit harvest. 

Days to 50% flowering has recorded moderate PCV and low GCV in accordance with Aruah et 
al. (2011) and Rana and Pandit (2011). 

5.2.2 Variability for yield parameters 

High genotypic and phenotypic coefficients of variation was recorded for fruit length, fruit flesh 
thickness, average fruit weight, number of fruits per plant, yield per plant and number of seeds per fruit. 
The results are in confirmation with Veena et al. (2012); Gaikwad et al. (2011) for fruit length, average 
fruit weight and number of fruits per plant; Munshi et al. (2007) for average fruit weight, number of fruits 
per plant and yield per plant. 

Moderate genotypic and phenotypic coefficients of variation were recorded for fruit diameter, 
fruit cavity and 100 seed weight. Similar results were reported by Yadav et al. (2009); Arunkumar et al. 
(2011) for fruit diameter; Kumar et al. (2009) for fruit cavity. 

5.2.3 Variability for quality parameters 

Moderate genotypic and phenotypic coefficients of variation were recorded for shelf life which is 
in contrary with the high coefficients of variation by Rakhi and Rajamony (2005). Low genotypic and 
phenotypic coefficients of variation were recorded for fruit moisture per cent. Similar results were 
documented by Mehta et al. (2009) in muskmelon. 

5.3 Heritability and genetic advance 

The heritability was high for all the traits studied indicating less influence of environment in the 
expression of these traits. Heritability estimated with genetic advance will be of more accurate judging 
the genetic control and expression of the character.  

5.3.1 Heritability and genetic advance for growth parameters 

The higher estimates of heritability coupled with higher genetic advance as per cent mean was 
obtained for all the growth characters studied except days to first female flower anthesis, days to first 



 
 

male flower anthesis, days to fifty per cent flowering and days to first fruit harvest indicating that all 
these characters were controlled by additive gene action, less influenced by environmental factors and 
scope for improvement of these traits through selection. High heritability for all these characters has 
been reported by Gaikwad et al. (2011) and Uddin et al. (2006) in cucumber. Yadav et al. (2009) and 
Veena et al. (2012) reported high heritability coupled with high genetic advance as per cent mean for 
number of nodes per plant, node of first male flower appearance and number of branches per plant in 
cucumber. Uddin et al. (2006) reported similar results for vine length, node of first female flower 
appearance, female flowers per plant, number of fruits per plant, yield per plant, fruit length. 

High heritability coupled with moderate genetic advance as per cent mean was registered for 
days to first female flower anthesis, days to first male flower anthesis, days to 50 per cent flowering and 
days to first fruit harvest indicating the action of both additive and non-additive gene action. Similar 
results were reported for days to first female flower anthesis (Kumar et al., 2008 ; Uddin et al., 2006; 
Singh and Lal, 2005), days to first male flower anthesis (Kumar et al., 2008 ; Kumar et al., 2009; Singh 
and Lal, 2005; Arunkumar et al., 2011), high heritability for days to 50% flowering (Afangideh and Uyoh, 
2007; Pandey et al., 2005; Aruah et al., 2011), days to first fruit harvest (Kumar et al., 2009 ) were also 
recorded. The present results are contrary to the report of Veena et al. (2012) where days to first 
female flower anthesis and days to first male flower anthesis recorded high heritability coupled and high 
genetic advance as per cent mean. High heritability was reported for days to 50% flowering (Afangideh 
and Uyoh, 2007; Pandey et al., 2005; Aruah et al., 2011), sex ratio in culinary melon (Rakhi and 
Rajamony, 2005). 

5.3.2 Heritability and genetic advance for yield parameters 

The higher estimates of heritability coupled with higher genetic advance as per cent mean was 
obtained for all yield characters studied suggesting that all these characters were controlled by additive 
gene action and good scope for improvement by imposing selection. Yadav et al. (2009) and Veena et 
al. (2012) reported high heritability coupled with high genetic advance as per cent mean for number of 
fruits per plant, fruit length, fruit diameter, fruit cavity at edible stage, average fruit weight, 100 seed 
weight, fruit yield per plant in cucumber. Uddin et al. (2006) reported similar results for number of fruits 
per plant, yield per plant and fruit length. 

5.3.3 Heritability and genetic advance for quality parameters 

High heritability associated with low genetic advance as per cent mean was noticed for fruit 
moisture per cent suggesting more influence of environment which is in agreement with the findings of 
Mehta et al. (2009) in muskmelon. 

5.4 Character association among different parameters 

Knowledge of the nature of association between yield and its components is of great necessary 
in any breeding programme. The extent and direction of association are measured by correlation 
coefficients. Correlation studies provide information that selecting one character will result in progress 
for all positively correlated characters. Many of the characters are correlated because of mutual 
association, positive or negative, with other characters. 

Yield is product of interaction between the yield components. Grafius (1959) suggested that 
there may not be genes for yield per se. Rather there could be genes which govern the inheritance of 
component characters and there is no separate gene system for yield per se. Griffing (1956) has 
suggested the possibility of working with yield components which are likely to be more simply inherited 
than by itself. The contribution of the components of yield is through the component compensation 
mechanism (Adams, 1967). Since then instead of direct selection on yield, it was practiced for 
characters making up strong associations with yield.  

In general genotypic correlations were higher than their corresponding phenotypes suggesting 
strong inherent association between the traits at genotypic level (Srivastva and Srivastva, 1976; Singh 



 
 

et al., 1977; Indresh, 1982; Lawande and Patil, 1989; Panthi et al., 1995; Bharathi et al., 2005; Singh et 
al., 2009; Rahman et al., 2011; Singh et al., 2013) for yield per plant. 

The correlation analysis revealed that the number of fruits per plant had positive and significant 
correlation with fruit yield followed by average fruit weight, fruit moisture, number of seeds per fruit and 
fruit cavity at genotypic levels indicating strong inherent association. As fruit yield is a polygenic trait, it 
is difficult to follow direct selection. Therefore, selection for these highly associated traits will indirectly 
aid in selecting genotypes with high yield. Hence it is worthwhile to plan selection strategies based on 
breeding objective. Similar results were reported for number of fruits per plant, fruit weight in cucumber 
(Arunkumar et al., 2011) spine gourd (Aliya et al., 2014); seeds per fruit in bitter gourd (Singh et al., 
2014); number of fruits per plant in cucumber (Afangideh and Uyoh, 2007), snake gourd (Rahman et 
al., 2002) and summer squash (Marie and Mohammed, 2010); average fruit weight in Summer squash 
(Marie and Mohammed, 2010). Rahman et al. (2002) reported negative correlation for number of seeds 
per fruit with yield. 

The number of branches, days to first male flower anthesis, days to first female flower anthesis, 
days to 50 per cent flowering, days to first fruit harvest were non-significant and negatively correlated 
with fruit yield. Similar results were reported for number of branches (Islam et al., 2009), days to first 
male flower anthesis and days to first male flower anthesis (Rahman et al., 2002; Bhave et al., 2003; 
Dey et al., 2005; Suchitra and Haribabu, 2006; Dubey et al., 2013), days to 50 per cent flowering 
(Afangideh and Uyoh, 2007; Basumatary et al., 2014;  Rana and Pandit, 2011), days to first fruit harvest 
(Kumar et al., 2008; Hossain et al., 2010; Rana and Pandit, 2011; Dubey et al., 2013). 

Some of the traits such as vine length, number of nodes, internodal length, node of first female 
flower appearance, male flowers per plant, female flowers per plant, sex ratio, fruit length, fruit 
diameter, flesh thickness and 100 seed weight were positively correlated with fruit yield but are non-
significant suggesting the selection for different characters simultaneously and independently.  

5.5 Path coefficient analysis 

Correlation studies alone are not indicative of interrelationships among heritable traits and thus 
this may lead to negative results (Bhatt, 1973). Correlation analysis indicates only the nature and extent 
of the association between yield and its components, but does not show the direct and indirect effects 
of different yield attributes on yield per se. Fruit yield is dependent on several characters which are 
mutually associated; these will in turn impair the true association existing between a component and 
fruit yield. A change in any one component is likely to disturb the whole network of association. Thus, 
each component has 2 paths of action viz., the direct influence on fruit yield and the indirect effect 
through components which are not revealed from the correlation studies. Path coefficient analysis 
measures the direct and indirect effect and permits the separation of the correlation coefficients into 
components of direct and indirect effect (Dewey and Lu, 1959). 

Results of path analysis revealed that the number of fruits per plant is an important component 
of fruit yield at genotypic level as it has relatively high and positive direct effect. Other traits such as 
average fruit weight, fruit cavity, number of seeds per fruit, fruit moisture and shelf life were also 
registered high direct effect on fruit yield. Hence, selection for these traits results in improvement of fruit 
yield depending on objective of crop improvement. Similar results were documented by Resmi and 
Sreelathakumary (2012) and Rashid et al. (2014). 

The number of branches per plant, days to first male flower anthesis and days to 50 per cent 
flowering were registered high direct effects but non-significant and negatively correlated with the fruit 
yield indicating the need for simultaneous selection model to nullify the undesirable indirect effects in 
order to make use of the direct effect. Similar results were reported by Singh et al. (2012) for days to 50 
per cent flowering in bottle gourd. 

The Vine length number of nodes, node of first female flower appearance, female flowers per 
plant, sex ratio, flesh thickness and 100 seed weight were recorded high direct effects but are non-
significant and positively correlated with fruit yield. Hence, selection can be practiced simultaneously 



 
 

and independently for different traits. The results are in consonance with the findings of Suchitra and 
Haribabu (2006); Resmi and Sreelathakumary (2012). 

The residual effect is 0.107 indicating the characters considered for path analysis are sufficient 
to explain 89.3 per cent of variation in the population. 

5.6 Downy mildew incidence  

Downy mildew is one of the serious foliar diseases in cultivation of cucumber. It is caused by 
Pseudoperonospora cubensis Rostow. and only countable numbers of resistant varieties are available. 
Disease management is one most important strategy in successful cultivation need to emphasize 
through integrated management. One best method among them is host plant resistant through resistant 
sources.  

In the present study, Dharwad Local (resistant) was recorded lowest PDI whereas highest was 
recorded in CH-20 (susceptible). Sambar Sauthe, White Long, IIHR-304 and Poinsette were registered 
moderately resistant disease reaction whereas 18 genotypes (TMG-1, Hassan Local, EUM-402-102, 
Mullu Sauthe, COHC-37, Green Long, CH-1, SWL, Green salad, Himangi, Salad cucumber, KC-1, 
PCUC-6, COHC-42, NCH-1, KH-1, IIHR-341 and Sirsi Local) registered moderately susceptible 
reaction to downy mildew. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
VI. SUMMARY 

Cucumber (Cucumis sativus L.) is an important warm season vegetable crop with versatile uses 
such as salad ingredient, pickles, desert fruit, cooked vegetable, refreshing condiment and it has got 
cooling, soothing, cleansing and softening properties which make it possible to have extensive use in 
cosmetics industry. Very less attention has been paid for its improvement in India. Improvement in any 
crop depends upon the extent of variability present in the basic genetic material. Again the breeding 
objective varies with local market preferences, especially in cucumber. The present study was 
undertaken to assess the information on the nature of variability, heritability and association of 
component characters with yield and quality parameters in cucumber genotypes. The genetic variability 
existing in a population was assessed using parameters like genotypic and phenotypic coefficients of 
variation, heritability, genetic advance over per cent mean. Estimation of PDI for downy mildew 
incidence was carried out to record the disease reaction. The correlation and path coefficient analysis 
were carried out to know the character association among different growth, yield and quality attributes 
and to partition their direct and indirect effects on yield respectively. Downy mildew is one of the serious 
foliar diseases in cultivation of cucurbits due wider distribution of pathogen. Only few commercial 
cucumber varieties resistant to downy mildew disease available in India are becoming susceptible to 
downy mildew making it necessary to find out resistance source. 

The present study was carried out during the growing season of 2014-15 at College of 
Horticulture, UHS campus, GKVK, Bengaluru using 24 diverse cucumber genotypes. The experiment 
was laid out in a Randomized Block Design (RBD) with two replications. Separate blocks were 
maintained for variability studies and downy mildew incidence evaluation. All the cultural practices were 
carried out as per the recommendations of package of practices, University of Horticultural Sciences, 
Bagalkot (Anon., 2013b).  

Observations were recorded on five randomly selected representative plants on different traits 
viz., growth characters like vine length, number of branches, number of nodes, internodal length, node 
of first male flower appearance, node of first female flower appearance, days to first female flower 
anthesis, days to first male flower anthesis, days to 50 per cent flowering, female flowers per plant, 
male flowers per plant, sex ratio, days to first fruit harvest, fruit characters like number of fruits per 
plant, yield per plant, fruit length, fruit diameter, fruit flesh thickness, fruit cavity at edible stage, number 
of seeds per fruit, 100 seed weight, fruit moisture per cent, shelf life of fruit and pulp texture.  

Analysis of variance for individual character was done on the basis of mean values as 
suggested by Panse and Sukhatme (1967). The components of variances, heritability and genetic 
advance were estimated as per the method suggested by Burton and Devane (1953), Falconer (1981) 
and Johnson et al. (1955) respectively. Downy mildew was visually assessed using linear 0 to 5 scale 
(Girisha, 1989) and the Per cent Disease Index (PDI) was calculated using the formula suggested by 
McKinney (1923). 

The analysis of variance revealed wide range of variability existed in 24 cucumber genotypes 
for the traits studied. The phenotypic and genotypic coefficients were higher for vine length, number of 
branches, number of nodes, fruit length, flesh thickness, fruit cavity, average fruit weight, fruits per 
plant, yield per plant, number of seeds per fruit indicating strong genetic control and scope for yield 
improvement through selection of these traits.  

The high heritability coupled with high genetic advance as per cent mean were observed for all 
the traits except for days to first female flower anthesis, first female flower anthesis, days to 50 per cent 
flowering, days to first fruit harvest and fruit moisture per cent indicating the additive gene action 
controlling these characters and scope for improvement by selection. 

The correlation coefficients were partitioned into phenotypic and genotypic coefficients, where 
the genotypic correlation coefficients were higher than phenotypic coefficients indicating the inherent 
relationship among the characters studied. Cucumber yield was significant and positively correlated 



 
 

with number of fruits per plant followed by average fruit weight, fruit moisture per cent, number of seeds 
per fruit and fruit cavity at both phenotypic and genotypic levels confirming strong inherent association 
of these traits with yield. Further, path analysis was carried out to partition the direct and indirect effects 
of these traits on fruit yield. The results showed high direct effects of number of fruits per plant, average 
fruit weight, fruit moisture per cent, number of seeds per fruit and fruit cavity on fruit yield of cucumber 
emphasizing the worthiness of incorporation of these traits in improving fruit yield. 

The performance of 24 cucumber genotypes under field conditions for downy mildew revealed 
that the genotype Dharwad Local as resistant and CH-20 as susceptible. Four genotypes viz., Sambar 
Sauthe, White Long, IIHR-304 and Poinsette were found moderately resistant and remaining eighteen 
genotypes were of moderately susceptible with varying Per cent Disease Index (PDI). 
 

 
Future line of work 

1. The genotypes showing high fruit yield and number of fruits could be utilized in breeding programme 

as these two traits are significantly correlated and also high direct effect.  

2. The number of fruits per plant, average fruit weight and fruit cavity recorded high heritability and 

genetic advance as per cent mean along with significant positive correlation and high direct effect on 

fruit yield. Hence, these characters should be given due importance for further improvement in fruit 

yield. 

3. Further studies on variability at molecular level will also account for crop improvement.  

4. Screening of cucumber genotypes to other important diseases and pests helps in identifying resistant 

sources for gene introgression 
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APPENDIX I 

The mean monthly meteorological data collected from July 2014- 

March 2015 (during crop growth period) 

Month 

Temperature (ºC) 
Total Rainfall 

(mm) 

Relative Humidity 
(per cent) 

Maximum Minimum I h II h 

July 2014 28.3 19.7 80.8 93 54 

August 2014 28.2 19.5 117.4 93 56 

September 2014 28.5 19.4 128.6 91 54 

October 2014 28.1 18.8 428.4 94 56 

November 2014 26.9 16.3 29.4 90 54 

December 2014 26.6 16.2 1.0 90 48 

January 2015 27.4 15.2 10.0 91 45 

February 2015 29.9 15.3 0.0 86 42 

March 2015 32.2 18.9 21.2 85 37 

 



 
 

APPENDIX II 

Categorization of genotypes based on days to 50 per cent flowering 

Category Genotype(s) 

Early (40 days) - 

Medium  
(40-55 days) 

TMG-1, Hassan Local, EUM-402-102, Mullu Sauthe, White Long, COHC-37, 
CH-1, SWL, Green Salad, Poinsette, Salad cucumber,  
KC-1, CH-20 , PCUC-6, COHC-42, NCH-1, Dharwad Local, 
IIHR-304, KH-1, IIHR-341, Sirsi Local, Himangi 

Late (>55 days) Sambar Sauthe, Green Long, 

 

APPENDIX III 

Categorization of genotypes based on fruit length 

Category  Genotype(s) 

Short (<15 cm) NCH-1 

Medium  
(15-25 cm) 

TMG-1, Hassan Local, Mullu Sauthe, Sambar Sauthe, White Long, COHC-37, 
SWL, Poinsette, Salad cucumber, CH-20 , PCUC-6,  
IIHR-304, IIHR-341, Himangi 

Long (>25 cm) 
EUM-402-102, Green Long, CH-1, Green Salald, KC-1, COHC-42, Dharwad 
Local, KH-1, Sirsi Local 

 

APPENDIX IV 

Categorization of genotypes based on fruit diameter 

Category  Genotype(s) 

Small (<3 cm) - 

Medium (3-5 cm) Hassan Local, NCH-1, IIHR-304 

Large (>5 cm) 

TMG-1, EUM-402-102, Mullu Sauthe, White Long, COHC-37, Green Long, 
CH-1, Green Salald, SWL, Poinsette, Salad cucumber, CH-20 , PCUC-6, 
IIHR-304, IIHR-341, Himangi KC-1, COHC-42, Dharwad Local, KH-1, Sirsi 
Local 

 

 

 



 
 

APPENDIX V 

Categorization of genotypes based on pulp texture 

Pulp 
texture 

Genotype(s) 

Crispy  
TMG-1, Hassan Local, EUM-402-102, Mullu Sauthe, Sambar Sauthe, White Long, COHC-
37, Green Long, CH-1, SWL, Green Salad, Poinsette, Salad cucumber, KC-1, CH-20 , 
PCUC-6, COHC-42, NCH-1, Dharwad Local, IIHR-304, KH-1, IIHR-341, Sirsi Local 

Mealy  Himangi 

 

APPENDIX VI 

Categorization of genotypes based on seediness of fruit  

Category  Genotype(s) 

Low (75-100) NCH-1, IIHR-304 

Medium  
(100-150) 

Green Long, CH-1, SWL, Poinsette, Salad cucumber, CH-20, PCUC-6, 
COHC-42, IIHR-341 

High (>150) 
TMG-1, Hassan Local, EUM-402-102, Mullu Sauthe, Sambar Sauthe, COHC-
37, Green Salad, White Long, Himangi, KC-1, PCUC-6, COHC-42, Dharwad 
Local, KH-1, Sirsi Local 

 

 

 

 

 

 

 

 


