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Abstract 

The present investigation entitled “Correlation and characters association studies in bitter gourd 

(Momordica chantia L.)” was carried out at Horticulture Research Farm, Department of Horticulture, 

Babasaheb Bhimrao Ambedkar University (A Central University), Vidya- Vihar, Rae Bareli Road, 

Lucknow (U.P.), India during summer season of the year 2014-2015. The experiment was laid out in 

Randomized Block Design with three replications. The experimental materials consisted fifteen 

genotypes of bitter gourd i.e. HABG-22, NDBT-07, NDBT-09, Meghana-2, Selection-5, Preethi, Phul 

Ujjwala, Priya, Nakhara, Pant Karela-1, Hirkani, VRBT-23, Pusa Vishesh, Pusa Ashaudhi and Arka 

Harit. Correlation coefficient and direct and indirect effect of fruit yield attributing traits, it is clear that 

for bring out designed improvement towards fruit yield in bitter gourd. Average fruit weight and fruits 

per vine can be used as direct selection parameters. 
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Introduction 

Bitter gourd (Momordica charantia L.) also called bitter melon, is a tropical and subtropical 

crop belonging to the family Cucurbitaceae which has 90 genera and 750 species. It is grown 

up to an elevation of 1600-1700 m above mean sea level. The center of origin of this crop is 

India, with a secondary center of diversity in China and South East Asia (Gruthew, 1977). It is 

a common cucurbit of wild flora of tropical Africa which offers great resources for breeding of 

cultivated bitter gourd for desirable qualitative traits, tolerance to biotic and abiotic factors etc. 

Bitter gourd is a valuable vegetable owing to its high nutritive and medicinal properties. The 

plants contain several biologically active compounds chiefly momordicin. Thus, bitter gourd 

being an important vegetable crop requires a systematic breeding program for enhancement in 

its yield potential and other horticultural traits. The wild species offer great resource for 

breeding of cultivated bitter gourd varieties with desirable qualitative traits and tolerance to 

various biotic and biotic stresses. Yield is a complex character which is highly influenced by 

environment, hence selection based on yield alone may limit the improvement, whereas yield 

component characters are less complex in inheritance and influenced by the environment to a 

lesser extent. Thus, effective improvement in yield may be brought about through selection of 

various yield component characters, which show association among themselves and also with 

yield. Plant breeder has to find simple correlation and the extent of direct and indirect effects 

of attributes with seed yield that could be useful to predict superior cross combinations and to 

identify traits for ideal plant type and aid in indirect selection. In the present study phenotypic 

and genotypic correlations were employed to determine direct and indirect effects of yield and 

yield contributing characters in selection of superior cross combinations in bitter gourd 

genotypes. 

 

Materials and Methods 

The present investigation was done at Horticulture Research Farm, Department of 

Horticulture, Babasaheb Bhimrao Ambedkar University, Vidya- Vihar, Rae Bareli Road, 

Lucknow during the year 2014-15. Lucknow is characterized by sub-tropical climate with hot, 

dry summer and cold winter. The soil of experimental farm was saline with soil pH 8.2, 

Electrical conductivity 4.0 and sodium exchangeable percentage 15.0. During the period of 

experiment, meteorological observations were recorded from Indian Institute of Sugarcane 

Research, Lucknow. The experiment was laid out in Randomized Block Design twelve 

genetically diverse germplasm lines as females of bitter gourd were crossed with the three 

testers as male to constitute thirty six crosses. These crosses along with fifteen parents 

constituted the total experimental materials for this present investigation.  



 

~ 3511 ~ 

Journal of Pharmacognosy and Phytochemistry 
The lines were collected from Indian Institute of Vegetable 

Research, Varanasi (UP), considering the genetic constitution, 

the three tester namely Pusa Vishesh, Pusa Ashaudhi and 

Arka Harit were chosen which were the popular commercial 

varieties grown Uttar Pradesh. Out of fifteen genotypes, 

twelve (HABG-22, NDBT-07, NDBT-09, Meghana-2, 

Selection-5, Preethi, Phul Ujjwala, Priya, Nakhara, Pant 

Karela-1, Hirkani and VRBT-23) were used as a lines and 

three (Pusa Vishesh, Pusa Ashaudhi and Arka Harit) used as a 

testers. Each of the twelve lines (female parents) was crossed 

to all three testers (male parents) giving rise to 36 F1’s in line 

x testers during season 2014-15. The crosses were made by 

hand emasculation followed by pollination. Lines and testers 

were also maintained during season 2014-15. Observations 

were recorded on four randomly selected plants from each 

entry and the average of these four plants was worked out for 

the purpose of statistical computation. Days to 50% 

germination, days to first male flower anthesis, days to first 

female flower anthesis, node number to first male flower, 

node number to first female flower, vine length (m), nods per 

vine, primary branches per plant, days to first picking, length 

of fruit (cm), fruit diameter (cm), weight per fruit (gm), fruits 

per plant, fruit yield per plant (kg), number of fruit per vine 

and fruit yield per vine (kg) were recorded. The genotypic and 

phenotypic correlation coefficients were calculated as per the 

formula suggested by Deway and Lu (1959) for path 

coefficient. 

 

Results and Discussion 

The correlation coefficient at genotypic level are presented in 

(Table-1) it was observed that fruit yield per vine had positive 

significant correlation with fruit per plant (0.433) followed by 

length of fruit (0.322). Number of fruit per vine show positive 

and significant correlation with nodes per vine (0.358) and 

negatively and significantly correlated with vine length (-

0.334). Fruit yield per plant had positively and significantly 

correlated with fruit per plant (0.461), days to 50% 

germination (0.402) and node number to first female flower 

(0.388). Fruit yield per plant had negatively and significantly 

correlated with days to first picking (-0.335) and days to first 

female flower anthesis (-0.325). Fruit per plant show 

positively and significantly correlated with node number to 

first female flower (0.374) followed by fruit diameter (0.311) 

and weight per fruit (0.352). However negative and 

significant correlation with days to first male flower anthesis 

(-0.324). Fruit diameter found positive and significant 

correlated with length of fruit (0.442) and days to 50% 

germination (0.426) followed by days to first female flower 

anthesis (0.351). However negatively and significant 

correlated with days to first picking (-0.469) followed by vine 

length (-0.370). Length of fruit showed positive and 

significant correlated with vine length (0.437) and node 

number to first male flower (0.429). However negatively and 

significant correlated with days to first picking (-0.385) 

followed by days to first male flower anthesis (-0.328). Days 

to first picking show negatively and significant correlated 

with days to first female flower anthesis (-0.319). Node 

number to first female flower show positive and significant 

correlation with days to 50% germination (0.338). Days to 

first male flower anthesis showed negatively and non 

significant correlation.  

At the phenotypic level are presented in (Table-2), it was 

observed that fruit yield per vine had positive significant 

correlation with number of fruit per vine (0.382) followed by 

fruit yield per plant (0.361) and negative and significant 

correlation with days to 50% germination (-0.333). Number of 

fruit per vine showed positive and significant correlation with 

fruit yield per plant (0.424) followed by nods per vine (0.316) 

and node number to first male flower (0.371). Fruit yield per 

plant had positively and significantly correlated with fruit per 

plant (0.413) followed by node number to first female flower 

(0.360) and negative and significant correlation with vine 

length (-0.393). Fruit per plant show positively and 

significantly correlated with length of fruit (0.456) followed 

by node number to first female flower (0.349) and negative 

and non-significant correlation with days to first picking (-

0.494). Weight per fruit found positive and significant 

correlation with fruit diameter (0.426) and node number to 

first female flower (0.435). Weight per fruit show negative 

and significant correlated with days to first male flower 

anthesis (-0.468). Fruit diameter found positive and 

significant correlated with length of fruit (0.382) followed by 

days to first female flower anthesis (0.333). Fruit diameter 

show negative and significant correlation with days to first 

picking (-0.331) and days to first male flower anthesis (-

0.360). Length of fruit show positive and significant 

correlated with node number to first male flower (0.321) and 

days to first female flower anthesis (0.317). Length of fruit 

correlated negatively and significant correlated with days to 

first picking (-0.308). Days to first picking show negatively 

and significant correlation with days to 50% germination (-

0.377). Node per vine show positive and significant 

correlation with node number to first female flower (0.363) 

and negatively and significant correlation with days to first 

male flower anthesis (-0.314). Node number to first female 

flower had positive and significant correlated with days to 

first female flower anthesis (0.334) and negatively and 

significant correlation with days to first male flower anthesis 

(-0.331) Whereas, days to first female flower anthesis, days to 

first male flower anthesis, days to 50% germination, vine 

length and primary branches per plant showed negative and 

non significant correlation.  

The path coefficient analysis was obtained for clear, 

understanding of association of the genotypic correlation 

coefficient of yield with contributing components. The 

genotypic correlation coefficient was partitioned into direct 

and indirect effects through path coefficient analysis of 

parents. The results of path coefficient for parent are 

presented in Table-3. At genotypic level, yield per vine was 

showed by length of fruit (0.466) followed by fruits yield per 

plant (0.262), days to first male flower anthesis (0.157), nodes 

per vine (0.153), weight per fruit (0.069), vine length (0.055), 

number of fruit per vine (0.038), primary branches per plant 

(0.035), fruit diameter (0.023) while, highest negative towards 

fruit yield per vine was showed by fruit per plant (-0.201), 

days to 50% germination (-0.153), days to first picking (-

0.144), days to first female flower anthesis (-0.027) and node 

number to first female flower (-0.025).  

From the estimate of correlation coefficient and direct and 

indirect effect of fruit yield attributing traits, it is clear that for 

bring out designed improvement towards fruit yield in future 

of bitter gourd average fruit weight and fruits per vine can be 

used as direct selection parameters. 
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Table 1: Genotypic Correlation coefficient for different pairs of characters in 15 parents of bitter gourd 
 

Character 

Days to first 

male flower 

anthesis 

Days to first 

female flower 

anthesis 

Node number 

to first male 

flower 

Node number to 

first female 

flower 

Vine 

length 

(m) 

Nodes 

per vine 

Primary 

branches per 

plant 

Days to 

first 

picking 

Length 

of fruit 

(cm) 

Fruit 

diameter 

(cm) 

Weight 

per 

fruit(g) 

Fruits 

per Plant 

Fruit yield 

per plant 

(kg) 

Number of 

fruit per 

Vine 

Fruit yield 

per vine 

Days to 50% 

Gemination 
-0.0293 0.335* - 0.372** 0.338* -0.054 0.757 0.334* -0.545 -0.206 0.426** 0.649 0.167 0.402** -0.564 -0.617 

Days to First Male 

Flower Anthesis 
 0.057 

- 

0.608** -0.453** 0.177 -0.497** -0.038 -0.059 -0.328* -0.529 -0.737 -0.324* -0.811 -0.723 

 

 

-0.525 

Days to First 

Female Flower 

Anthesis 

  0.095 0.505 0.238 -0.047 0.257 -0.319* 0.553 0.351* -0.065 -0.169 -0.325* -0.598 0.192 

Node Number to 

First Male Flower 
   0.261 0.164 0.396** -0.253 0.235 0.429** 0.014 0.307 0.037 -0.005 0.470 -0.002 

Node Number to 

First Female 

Flower 

    -0.222 0.402** 0.065 -0.121 0.551 0.737 0.493 0.374** 0.388** -0.047 0.230 

Vine Length(m)      -0.087 0.132 -0.216 0.437** -0.370* -0.278 0.091 -0.497 -0.334* -0.186 

Nodes per Vine       0.027 -0.241 -0.042 0.472 0.585 0.219 0.625 0.358* -0.063 

Primary Branches 

Per Plant 
       -0.066 -0.115 0.182 -0.275 -0.276 0.054 -0.183 -0.059 

Days to First 

Picking 
        -0.385** -0.469** -0.271 -0.604 -0.335* 0.252 -0.126 

length of Fruit(cm)          0.442** 0.219 0.525 0.052 -0.087 0.322* 

Fruit Diameter (cm)           0.607 0.311* 0.729 -0.046 0.524 

Weight Per 

Fruit(gm) 
           0.352* 0.665 0.209 -0.083 

Fruits Per Plant             0.461** 0.150 0.433** 

Fruit Yield Per 

Plant (kg) 
             0.525 0.565 

Number of Fruit 

Per Vine 
              0.512 

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

 
Table 2: Phenotypic Correlation coefficient for different pairs of characters in 15 parents of bitter gourd. 

 

Character 

Days to first 

male flower 

anthesis 

Days to first 

female flower 

anthesis 

Node number 

to first male 

flower 

Node number to 

first female 

flower 

Vine 

length 

(m) 

Nodes 

per vine 

Primary 

branches per 

plant 

Days to 

first 

picking 

Length 

of fruit 

(cm) 

Fruit 

diameter 

(cm) 

Weight 

per 

fruit(g) 

Fruitsper 

Plant 

Fruit yield 

per plant 

(kg) 

Number of 

fruit per Vine 

Fruit yield 

per vine 

Days to 50% 

gemination 
-0.062 0.143 -0.241 0.099 0.020 0.236 0.170 -0.377* -0.085 0.229 0.230 0.091 0.167 -0.283 -0.333* 

Days to first male 

flower anthesis 
 0.214 -0.336* -0.331* 0.204 -0.314* - 

0.009 
-0.033 -0.274 -0.360* -0.468** -0.250 -0.612 -0.516 -0.294 

Days to first female 

flower anthesis 
  0.114 0.334* 0.255 -0.034 0.231 -0.141 0.317* 0.333* -0.008 -0.088 -0.234 -0.533 -0.048 

Node number to first 

male flower 
   0.234 0.117 0.290 -0.209 0.188 0.321* 0.022 0.258 0.038 0.032 0.371* 0.072 

Node number to first 

female flower 
    -0.164 0.363* 0.050 -0.075 0.507 0.592 0.435** 0.349* 0.360* -0.057 0.188 
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Vine length(m)      -0.097 0.091 -0.186 0.280 -0.194 -0.229 0.114 -0.393** -0.294 -0.209 

Nodes per vine       0.007 -0.242 -0.069 0.286 0.573 0.146 0.501 0.316* -0.005 

Primary branches per 

plant 
       -0.024 -0.126 0.165 -0.267 -0.249 0.052 -0.165 -0.105 

Days to first picking         -0.308* -0.331* -0.201 -0.494 -0.286 0.213 -0.106 

Length of fruit(cm)          0.382** 0.143 0.456** 0.044 -0.041 0.294 

Fruit diameter (cm)           0.426** 0.255 0.677 -0.106 0.272 

Weight per fruit(gm)            0.294 0.577 0.166 -0.055 

Fruits per plant             0.413** 0.120 0.199 

Fruit yield per plant 

(kg) 
             0.424** 0.361* 

Number of fruit per 

vine 
              0.382** 

 
Table 3: Genotypic path coefficient analysis (direct and indirect effect) of yield contributing characters in 15 parents of bitter gourd. 

 

Character 
Days to 50% 

germination 

Days to First 

male flower 

anthesis 

Days to first 

female flower 

anthesis 

Node number to 

first male 

flower 

Node number to 

first female 

flower 

Vine 

length 

(m) 

Nodes 

per vine 

Primary 

branches per 

plant 

Days to 

first 

picking 

Length 

of fruit 

(cm) 

Fruit 

diameter 

(cm) 

Weight 

per 

fruit(g) 

Fruits 

per plant 

Fruit yield per 

plant (kg) 

Number of 

fruit per vine 

Days to 50% 

germination 
-0.153 -0.004 -0.010 -0.001 -0.038 -0.035 -0.019 -0.021 -0.002 -0.012 -0.060 -0.021 0.015 -0.026 -0.005 

Days to First male 

flower anthesis 
0.004 0.157 0.073 0.018 -0.020 0.061 0.030 0.029 0.081 0.010 -0.007 0.043 0.007 -0.019 0.012 

Days to first female 

flower anthesis 
-0.002 -0.013 -0.027 -0.009 -0.009 -0.011 -0.009 -0.007 -0.014 -0.007 -0.005 -0.009 -0.006 -0.005 -0.005 

Node number to 

first male flower 
0.000 0.006 0.018 0.055 0.021 0.020 0.025 -0.001 0.013 0.017 0.013 0.016 0.019 0.016 0.011 

Node number to 

first female flower 
-0.006 0.003 -0.008 -0.009 -0.025 -0.005 -0.011 -0.005 -0.003 -0.010 -0.014 -0.010 -0.009 -0.012 -0.005 

Vine length 

(m) 
0.012 0.021 0.022 0.020 0.010 0.055 0.015 0.020 0.008 0.016 0.007 0.014 0.015 0.003 0.003 

Nodes per vine 0.019 0.030 0.053 0.068 0.067 0.042 0.153 0.053 0.047 0.081 0.067 0.115 0.072 0.078 0.069 

Primary branches 

per plant 
0.005 0.007 0.009 -0.001 0.007 0.013 0.012 0.035 0.004 0.010 0.009 0.014 0.004 0.007 0.008 

Days to first 

picking 
-0.002 -0.075 -0.076 -0.033 -0.015 -0.020 -0.044 -0.018 -0.144 -0.032 -0.003 -0.054 -0.022 -0.014 -0.054 

Length of fruit 

(cm) 
0.036 0.030 0.126 0.145 0.178 0.139 0.246 0.129 0.104 0.465 0.244 0.255 0.270 0.085 0.152 

Fruit diameter (cm) 0.009 -0.001 0.005 0.005 0.012 0.003 0.010 0.006 0.000 0.012 0.023 0.009 0.006 0.012 0.003 

Weight per fruit(g) 0.009 0.019 0.022 0.020 0.026 0.017 0.052 0.027 0.026 0.038 0.027 0.069 0.032 0.035 0.026 

Fruits per plant 0.020 -0.008 -0.045 -0.068 -0.075 -0.057 -0.094 -0.021 -0.030 -0.117 -0.058 -0.094 -0.201 -0.064 -0.079 

Fruit yield per 

plant (kg) 
0.044 -0.032 0.048 0.075 0.127 0.015 0.134 0.050 0.025 0.048 0.143 0.135 0.083 0.262 0.069 

Number of fruit per 

vine 
0.001 0.003 0.008 0.008 0.007 0.002 0.017 0.009 0.014 0.013 0.006 0.014 0.015 0.010 0.038 

Fruit yield per vine -0.003 0.143 0.218 0.293 0.273 0.241 0.516 0.285 0.129 0.532 0.391 0.498 0.300 0.369 0.244 

Residual effect = 0.745 

 

 



 

~ 3514 ~ 

Journal of Pharmacognosy and Phytochemistry 
References  

1. Dey SS, Behera TK, Munshi AD, Pal Anand. Gynoecious 

inbred with better combining ability improves yield and 

earliness in bitter gourd (Momordica charantia L.). 

Euphytica. 2010; 173(1):37-47.  

2. Tiwari Deepali, Ram HH, Jaiswal HC. Studies on 

heterosis and combining ability in indigenous bitter gourd 

(Momordica charantia L.) for fruit yield. Vegetable 

Science. 2011; 28(2):106-108.  

3. Khattra AS, Singh Raghbir, Thakur JC. Combining 

ability studies in bitter gourd in relation to line x tester 

crossing system. Vegetable Science. 2000; 27(2):148-

151.  

4. Kushwaha ML, Karnwal MK. Combining ability studies 

in bitter gourd (Momordica charantia L.) Pantnagar 

Journal of Research. 2011; 9(1):41-45.  

5. Patil Laxuman, Salimath SA, Dharmatti PM, Byadgi PR, 

Nirmala AS, Yanagi. Heterosis and combining ability 

analysis for productivity traits in bitter gourd 

(Momordica charantia L.). Karnataka Journal of 

Agricultural Sciences. 2012; 25(1):9-13.  


