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Abstract: Vellari melon (Cucumis melo L.) is grown in India for its tender and ripe 

fruits. Lack of genetic variation limited its production potential. Heterosis has been 

widely used in agriculture to increase the yield. The present study aimed to exploit 

the heterotic vigor in Vellari melon and to find out the association of fruit yield 

with other fruit yield components for further crop improvement. Five crosses were 

made using Vellari melon and muskmelon, heterosis and correlation coefficient studies 

were carried out. The cross involving ARY x AJ (C5) alone recorded heterobeltiosis 

for fruit yield and number of fruits per vine in melon. The trait, number of fruits 

per vine showed positive and strong association with fruit yield. Whereas the other 

yield component characters were independent towards fruit yield. 

 
Key words : Vellari melon, heterosis, correlation co-efficient, heterosis, yield component 

characters. 

 

Introduction 

Cucumis melo L. is a common crop in 

northern and southern India. In southern India 

it is mainly grown as a summer crop. There 

are many varietal forms of Cucmis melo, 

cultivated for various consumer requirements, 

i.e.. snap melon (Cucmis melo Var. momordica 

Duth and Full), Vellari melon and Long melon 

(Cucmis melo Var. utilissimus Duth and Full) 

for their tender or ripe fruits. In Tamil Nadu, 

the melon is grown in riverbeds and fallow 

wetlands. Much of   importance   is   not   given 

to its cultural operations.   Limited   popularity 

of the plant   is   due   to   very   small   number 

of varieties available in India. Lack of genetic 

variation and slow improvement in fruit 

production might have limited its popularity. 

Hence, there is a need to identify source of 

high fruit yielding melon. A greater emphasis 

should be given to generate genetic variation 

in this crop which could be later   utilized 

to develop high yielding Vellari melons. 

 
Breeding for high fruit yield has been 

a major objective of many cucumber-breeding 

programs over the last few decades (Wehner, 

1989). Phenomenon of heterosis has been 

utilized in many crops to exploit dominance 

variance through the production of hybrids 

(Cramer and Wehner, 1999). The dominant 

alleles present in both the parents would favor 

increase in vigor (Xiao et al., 1995). Heterosis 

for fruit size and fruit number per plant was 

first observed by Hayes and Jones (1916) in 

cucumber (Cucumis sativus L.). A successful 

cultivar must have traits other than high fruit 

yield. High fruit quality is one of the major 

important traits, which includes bright color, 

firm flesh texture, high sugar content and proper 

fruit shape (Gusmini and wehner, 2005). 
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The present study is therefore 

attempted to cross snap melon 

(Cucmis melo Var. momordica 

Duth and Full) and long melon 

(C. melo Var. utilissimus Duth and 

Full) with musk melon (C. melo 

Var. reticulates Naud.) to obtain 

more number of fruits with 

appropriate size to suit the 

consumer’s need with high sweetness. 

The objective of this   experiment 

is to examine the amount of 

heterosis for fruit yield and yield 

components and to associate the 

relationship among the fruit yield 

components to determine the 

efficiency of selection. 

 
Materials and   Methods 

Five local melons namely CO- 

1, CDM, PLR, ARY, KNM and 

two muskmelon types-Arka jeet 

(AJ) and Hales Best (HB) which 

are having high total soluble solids 

(TSS) and keeping quality were 

involved in the study. 

 
Planting techniques: 

Pits of size 30 x 30 x 30cm 

were prepared in a well-ploughed 

soil after application of farmyard 

manure (FYM). Pits were filled 

with sand and FYM mixture (1:1). 

The spacing between pits was 2 

meters and within row of pits was 

1.5 meters. Seven to eight seeds 

were sown in each pit. On the 

10th day 3 to 4 seedlings were 

retained in each pit and the rest 

were thinned out. A manurial 

schedule of 40:20:40kg NPK per 

ha was followed; 50 percent of 

the dosage was applied as basal 
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Table 2. Percentage Heterosis in Muskmelon Crosses 
 

Characters 
 

C1 C2 C3 C4 C5 

Fruit length hi 0.61 10.30* 9.82* 12.26* 110.08* 

 hii -0.21 -12.52* 9.40* -23.67* 20.77* 

 hiii 1.43 -11.09* 11.20* -22.41* 13.99* 

Fruit diameter hi 6.46 2.92 16.39* -2.80 42.00* 

 hii 3.29 -1.35 12.13* -14.97* 37.41* 

 hiii 3.29 1.17 13.92* 6.80 49.09* 

Flesh thickness hi -4.36 -13.17 4.67 0.71 68.29* 

 hii -4.71 -14.38 3.93 -1.39 33.55* 

 hiii -4.36 -11.27 5.82 3.27 50.54* 

TSS hi -5.97 -0.81 -10.93 -15.82* -30.56* 

 hii -6.76 -4.67 -17.34 -42.56* -52.16* 

 hiii -5.16 5.37 -15.91 60.22* 18.71 

Fruit weight hi 15.52 20.45 18.31 27.12 285.94* 

 hii 15.02 -8.23 9.09 -2.59 120.54* 

 hiii 15.02 -9.01 8.15 -3.43 112.02* 

Number of fruits per vine hi -9.23 -1.92 -9.23 - -40.26* 

 hii -10.61 -3.41 -10.61 - 54.60* 

 hiii -10.61 -3.41 -10.61 3.41 -14.02* 

Fruit yield per vine hi 4.84 25.82* 4.89 27.21* 206.32* 

 hii 3.23 -2.50 0.17 -1.83 98.75* 

 hiii 3.23 -5.49 -2.19 -4.85 80.13* 

* Significance at P = 0.05. 
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dressing and the remaining 50 percent was 

applied in split doses, one on 15th-day and 

the other on 30 day after sowing. Periodical 

weeding and irrigation were made as and when 

required. Furadan granules   were   applied   at 

the time of sowing to avoid the occurrence 

of red pumpkin beetle (Aulocophora foveicollis 

L.) and endosulphon spray during flowering 

period to control fruit fly incidence. Bavistin 

and Dithane M-45 were sprayed to control 

powdery mildew and Anthracnose diseases. 

 
Hybridization   Techniques: 

Mature hermaphrodite/pistillate flower buds 

that would open on the next day were chosen 

in the female parent. The hermaphrodite flower 

buds were emasculated with the help of fine 

forceps and bagged to prevent the contamination 

of foreign pollen. The pistillate flower buds 

were simply bagged. Mature staminate flower 

buds were also bagged. The staminate flowers 

were collected from the respective male parent 

and pollen was dusted   over   the   stigma   of 

the emasculated hermaphrodite/ pistillate flower 

of the female parent. The pollinated flowers 

were re-bagged and labeled. The crossed 

flowers were observed daily for successful fruit 

set. 

 
Heterosis   estimation: 

Five crosses namely COlx PLR (Cl), PLR 

x   KNM   (C2),   CDM   x   PLR   (C3),   PLR   x 

HB (C4), and ARY x AJ (C5) were made. 

Seeds of the seven parental lines and five 

hybrid combinations were raised in randomized 

block design replicated twice. Observations 

were made on single plant basis for seven 

characters viz., fruit length (cm), fruit diameter 

(cm), flesh thickness (cm), total soluble solids 

(TSS), (%) fruit weight (kg), number of fruits 

per vine and fruit yield per vine (kg). The 

mean performance of the parents and hybrids 

were studied and the results are presented in 

 

table - 1. Hybrid vigor was estimated for the 

seven characters in five cross combinations 

(table - 2) and expressed as percentage over mid-

parent (hi _ relative heterosis), better parent 

(hii - heterobeltiosis), and standard variety -

CO1 (hiii - standard heterosis). 

 
Correlation   studies: 

Information on the correlation among 

different plant characteristics is of primary 

importance in crop improvement program. In 

many crops, yield has   been   portioned   into 

its various components to better   understand 

the factors that influence yield. Association 

among various fruit traits of melon was 

calculated for both the parents   and   the   F 

and is presented in table - 3. 1 

 
Result and   Discussion: 

Five local types involved in this study 

were found to be poor yielder with 2.54 - 

2.64 mean number of fruits per vine (Table- 

1). Among these, KNM had smaller   fruit 

(1.21 kg) followed by CDM (1.95kg). Other 

three parents had fruit size of 2.24 -2.33kg. 

All the five parents are poor in TSS content 

ranging from 4.05 to 5.14 percent. The 

muskmelon AJ had a yield of five fruit per 

vine. But the fruit size was considerably small 

with high sugar content of about 12.97 percent. 

Hales Best also recorded high TSS of 11.54% 

with the same number of fruits and fruit size 

as CDM and KNM local types. Plants with 

large differences in their yield components 

were required for heterosis. Hence it was 

expected by crossing these parents a valuable 

recombination could be achieved. Further, 

sources of these parents were diverse and they 

were genetically different having contrasting 

characters. So the parents chosen were appropriate 

and relevant for genetic study. 
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Heterosis has been widely 

used in agriculture to increase 

yield and to broaden adaptability 

of hybrid varieties. A hybrid 

should exhibit high 

heterobeltiosis for economic 

characters for successful 

commercial exploitation. The 

relative heterosis will only help 

to understand the genetic status 

of the characters (Moll and 

Stuber, 1974). In the present 

investigation relative heterosis 

(hi), heterobeltiosis (hii) and 

standard heterosis (hiii) were 

estimated for assessing the 

hybrid value for seven characters 

(Table 2). 

 
High and positive 

heterobeltiosis was   recorded 

for fruit length in the   cross 

C3 (9.4%) and C5 (20.77%). 

While considering the relative 

heterosis all the hybrids except 

C1 exhibited positive relative 

heterosis. Positive relative 

heterosis for fruit length in 

melon was already reported 

(Mallick, 1981; Babu and Reddy, 

1983; Kalb and Davis, 1984; 

Ganesan, 1988; and Monforte 

et al., 2005). 

 
For fruit diameter, the 

crosses C3 and C5 showed 

heterobeltiosis. It was interesting 

in the cross C4. According to 

Ganesan (1988) small diameter 

is always dominant over wider. 

Hence it is reasonable that this 

character is showing a negative 

heterosis. Lippert and Hall 

(1982) observed high variation T
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for fruit size and suggested   that   this   trait 

was amenable for quick improvement. 

 
The cross C5 alone expressed significant 

heterobeltiosis for flesh thickness, while it was 

absent in all the others. Absences of heterobeltiosis 

were recorded for flesh thickness in earlier 

reports   of   Ganesan    (1988)    and    Monforte 

et al. (2005). 

 
TSS is the best indicator of fruit quality 

and probably the most important character with 

reference to consumer preferences (Kalb and 

Davis, 1984). All the crosses showed negative 

heterobeltiosis for TSS; particularly significant 

for the crosses C4 and C5. It was clear from 

the study that high TSS appeared to be recessive 

over low TSS. Several workers (Mallick, 1981; 

Kalb and Davis, 1984; Ganesan, 1988; and 

Monforte et al., 2005) reported similar results 

in crosses involving other melon cultivars. 

Mishra and Seshadri (1985)   and   Abadia   et 

al. (1985) found TSS to be intermediate in 

F when compared with their parental performance. 
1 

 

The cross C5 again showed positive and 

significant heterobeltiosis for fruit   weight, 

while in the other crosses the heterobeltiosis 

was absent. Babu and Reddy (1983) reported 

positive heterosis for fruit weight. On contrary 

to this report Monforte et al. (2005) observed 

highly variable heterosis from negative to 

positive values for fruit weight in some melon 

crosses. According to   Pharr   et   al.   (1985), 

the development of first fruit limits the supply 

of photosynthate and   permit   only   one   fruit 

to grow at a time. Hence high parent heterosis 

for fruit weight could be observed with no 

change in yield components over generations 

(Crammer and Wehner, 1999). 

 
For the number of fruits per vine, the 

cross C5 recorded a significant heterobeltiosis 

 

while the relative heterosis was negative. It 

is understandable that the male parent in the 

cross-produced relatively more number of 

fruits. On the other hand,   Kitroongruang   et 

al. (1992) reported favorable heterosis over 

female parent for number of fruits per vine 

in melon crosses. Firpo et al. (1998) reported 

superior heterosis for total number of fruits 

per vine in crosses between Inbred lines derived 

from summer squash (C. pepo) population. 

Inter population crosses were reported to 

increase heterosis (Miranda and Fihlo, 1997) 

Heterobeltiosis for fruit yield (kg)/ vine was 

significant with   98.75%   in   cross   C5   (ARY 

x AJ) while for all the others traits the 

heterobeltiosis was absent. Manifestation of 

heterosis for fruit   yield   over   better   parent 

is possible due to choice of wider array of 

parents used in hybridization programme (More 

and Seshadri, 1980). 

 

The present investigation showed that only 

the cross C5 involving the parent ARY and 

AJ carried significant heterobeltiosis   for   all 

the yield component characters. It had also 

combined significant heterosis for fruit weight 

and fruit number. It was reflected in the total 

per se fruit per vine (98.75% heterobeltiosis). 

 
Since all the quantitative characters are 

complexly inherited, simultaneous selections for 

all these characters with high expression always 

pose difficulty. However, if correlation coefficients 

are high for any two traits it will help in 

deciding the selection procedure. In the present 

study, correlation coefficient (r) was estimated 

between single plant yield on one hand and 

other fruit characters namely fruit length (cm), 

fruit diameter (cm), flesh thickness (cm), fruit 

cavity   size   (cm),   fruit   weight   (g),   number 

of seeds per fruit, TSS and number of fruits 

per vine on the other. Correlation coefficient 

was significant in yield per vine and number 
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of fruits per vine, irrespective of parents and 

crosses (Table 3). Hence selection based on 

the basis of these traits would lead to an 

improvement in yield. Such high association 

between yield and number of fruits per vine 

was reported by Swamy et al. (1985) and 

Vijay (1987). Gusmini and Wehner (2005) 

noticed that the number of fruits   per   vine 

was more stable than fruit weight for yield 

measurement in cucumber and to develop new 

cultivars. It was also noted that character, 

number of fruits was not associated with all 

other yield components and yield per se. Further 

it was also to be noted that individual fruit 

weight was not associated wither per se yield 

per plant, 

 
The other seven component characters 

behaved independently with yield, as evidenced 

by the absence of significant association among 

them. Other fruit characters such as fruit length, 

fruit diameter, flesh thickness,   fruit   weight 

and number of seeds per fruit were intercorrelated 

among themselves. Similar results were reported 

by earlier workers (Swamy et al., 1985; More 

et al., 1987 and Taha et al., 2003). Contrary 

to this, Mallick (1981) reported negative 

relationship among fruit size, fruit   weight, 

flesh thickness and TSS. 

 
In the present study, TSS had no significant 

association with the   fruit   characters.   Where 

as Kalyanasundaram (1976) reported negative 

relationship of TSS with all the fruit characters. 

He observed significant association only with 

fruit weight and seed number. The study 

revealed that any improvement in fruit characters 

like fruit size, fruit weight and flesh thickness 

would decrease the TSS. There may be 

undesirable linkage between these traits, which 

has to be broken and eliminated by biparental 

mating breeding procedure. 
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The study showed that the cross C5 recorded 

98.75% of heterobeltiosis in the total per se 

fruit yield per vine and 54.60% in number 

of fruit per wine. Though the cross-recorded 

negative heterosis for TSS it carried significant 

heterobeltiosis for all the yield component 

characters. Hence it was suggested that cross 

C5 involving the parent ARY and AJ might 

be further exploited for improvement in fruit 

yield and TSS as it had high breeding value. 

And it was obvious from the study that the 

fruit size and   other   fruit   character   as   well 

as TSS content were independent of per plant 

yield in inheritance. Whereas, number of fruits 

per vine which by itself independent of other 

fruit character was the only character that 

influenced the yield. Hence, while taking up 

the crop improvement program in this vellari 

melon, it should be attempted as simultaneous 

improvements on number of fruits on   one 

hand and fruit size and TSS on the other 

might be considered. 
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