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ABSTRACT 
 

A study was conducted in Vegetable Research Institute, AARI, Faisalabad, 
Pakistan during 2013 to estimate the genetic variability and correlation among 
12 genotypes of bitter gourd (FSD Long, FSB-07, KHBG-37, MONIKA, TIPU, 
RAJA, LEEN-7005, COL NO.3, BG-616, CBT-36, FBG-2005 and BG-34). These 
accessions were planted in-triplicate RCBD. The data was collected on 
morphological and physiological traits like first male flower node, first female 
flower node, yield per plot (kg), pH, TSS (°Brix), acidity percentage and vitamin 
C (mg/100 ml). The analysis of genetic variability showed higher genotypic 
(46.31%) and phenotypic (72.46%) coefficient of variation for acidity percentage. 
Highest value of genetic advance (62.48) was observed for vitamin C for all 
studied attributes. High heritability estimates (0.96%) was observed in TSS 
(°Brix) followed by vitamin C (0.89%). The correlation analysis showed that first 
male flower node had higher positive than genetic association with pH (0.679) 
than first female flower node with pH (0.787). Highest positive correlation of 
yield per plot was observed with TSS (0.0887 °Brix) among all the traits. 
 

KEYWORDS: Momordica charantia; cultivars; genetic variability; phenotypic 
characters; genotypic characters; Pakistan.  

 
INTRODUCTION 

 
The bitter gourd (Momordica charantia L.) locally known as “karela” in 
Pakistan, belong to family cucurbitaceae and genus Momordica, having 
somatic chromosome no 2n + 2x = 22 (7, 9, 16). Momordica charantia L. is 
highly cross-pollinated and monoecious in nature (8, 13). It bears simple 
alternate leaves (4-12 cm) across, with 3-7 separated lobes and velvety 
texture because of the fine hairs (6). It is an important commercial cucurbit 
grown for its fruits having anti-diabetic properties and higher nutritive value 
(9). Bitter gourd fruits also possess anti-oxidant, anti-microbial and anti-viral 
properties (12, 20). The immature fruits are good source of iron (edible 
mineral), vitamin A, B, C, and rich source of proteins and minerals (19). 
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However nutritive value of bitter gourd varies with genotypes. The small-
fruited Momordica charantia var. muricata types were found to be more 
nutritious than large-fruited types (18).  
 
The yield potential of this crop needs to be improved through an effective 
breeding program. Studies on the variations of yield and yield contributing 
characters are of great importance before planning a breeding program. As 
the yield and its components are quantitative characters, careful 
assessments of variation and its association must be analyzed to gain to 
have an complexity of the mechanism. The present study was undertaken to 
estimate the variation and the correlation coefficients in twelve genotypes of 
bitter gourd. 
 

MATERIALS AND METHODS 
 

A study was conducted at Vegetable Research Institute, AARI, Faisalabad, 
Pakistan during 2013 to determine the genetic diversity among bitter gourd 
(Memordica charantia L.) cultivars. The experimental material comprised of 
twelve genotypes of bitter gourd including the exotic and locally developed 
lines (FSD Long, FSB-07, KHBG-37, MONIKA, TIPU, RAJA, LEEN-7005, 
COL NO.3, BG-616, CBT-36, FBG-2005 and BG-34). The experiment was 
laid out in a triplicate RCBD with the plot size of 2m x 1m. Ten guarded plants 
per genotype in each replication were tagged for data collection. Meanwhile 
data for position of first male node and first female node was recorded. 50 ml 
of bitter gourd juice extracted from ten selected fruits were taken in 100 ml 
flask and pH was recorded following method explained in AOAC (2006) with 
Digital pH meter (InoLab 720, Germany). °Brix% was determined using a 
refractometer (model FT2030 Autotestgerate, Leitenberger GmbH, 
Reutlingen, Germany). Vitamin C (mg/100g) was determined by AOAC 
(1970) [2] method using 350 corning calorimeter. Analysis of variance was 
carried out by Steel et al. (17) and phenotypic and genotypic of variation was 
estimated following Burton (3). 
 

RESULTS AND DISCUSSION 
 

The analysis of variance indicated the highly significant variability for all 
characters (Table 1). In order to obtain a clear understanding of the pattern 
of variations. The variation has been divided into genotypic and phenotypic 
variance. Considerable genotypic and phenotypic variances were found for 
acidity percent followed by vitamin C contents. The differences between GCV 
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and PCV were high in acidity percentage indicating vulnerability of traits to 
environmental influences. High GCV and PCV were observed for acidity 
percentage, vitamin C, yield per plot (kg) in case of first female flowers node 
and first male flower node. High heritability estimates were observed in TSS 
(°Brix) followed by vitamin C, yield per plot and pH value. Estimates of 
genetic advance (percent) of mean for vitamin C, acidity, TSS (°Brix) and 
yield per plot (kg) which in fact demonstrates the presence of additive genes 
effect and selection for genetic improvement for this trait would be effective. 
Such high genetic advance (%) might be due to the action of additive genes 
as reported by Panse (11). 
 
Table 1. Estimates of genetic parameters for different traits in bitter gourd. 
 

Trait Mean Coefficient of variation (%) Heritability (%) Genetic 
advance (%) 

GCV PCV (h2 
B.S)  

pH 5.83 2.51 3.80 0.44 2.90 
TSS (°Brix) 3.10 25.85 26.38 0.96 44.34 
Acidity (%) 0.20 46.31 72.49 0.41 51.78 
Vitamin C (mg/100ml 57.79 37.81 40.03 0.89 62.48 
1st male node 11.65 10.61 31.16 0.12 6.32 
1st female node 5.81 12.87 43.45 0.09 6.67 
Y/P (kg) 15.03 27.14 39.91 0.46 32.29 

GCV = Genotypic coefficient of variability, PCV = Phenotypic coefficient of variability, TSS = Total soluble 
solids, Y/P = yield per plot 
 
Table 2. Genotypic coefficient correlation for different traits in bitter gourd. 
 

Trait 
pH Acidity 

(%) 
TSS  
°Brix 

Vitamin C 
(mg/100ml) 

1st male 
node 

1st female 
node 

TSS (°Brix) 0.4008      
Acidity (%) 0.3043 0.0771     
Vitamin C (mg/100ml) 0.0933 -0.3813 -0.0361    
1st male node 0.6790* 0.3735 -0.0525 -0.3271   
1st female node 0.4511 0.1551 -0.3612 -0.3535 0.7879**  
Y/P (kg)  0.0112 -0.4934 0.0887 0.0244 0.0631 0.0230 

GCV = Genotypic coefficient of variability, PCV = Phenotypic coefficient of variability, TSS = Total soluble 
solids, Y/P = Yield per plot 

 
In present study a positive and significant relationship between first male 
flowers node position and pH value indicated that with the increased pH value 
there will be increase in node position of male flowers. The study emphasized 
that 1st male node position is highly significant (0.7879**) with first female 
node position. So the results showed that with increase in male node position 
the female node position also increases in bitter gourd. Increase in female 
node position will reduce the yield potential of plant (2). The above findings 
indicated that the lower the node at which first male or female flower 
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appeared the higher and earlier would be the yield (16). So during the 
breeding of bitter gourd for higher yield, lines with lower position of 1st male 
and female flower node should be selected. 
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