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ABSTRACT 
Six parental genotypes and their fifteen F1 hybrids in a diallel cross system, without reciprocals, were used in the 

present study to estimate heterosis percentage relative to both mid and better parents, potence ratios and combining ability 
(general and specific) for some characters in pepper (Capsicum annum, L.). The experiment was conducted at the 
Experimental Station Farm ofFac. Agric. Minufiya Univ., Shebin El Kom, Egypt, during two successive summer seasons 
of2012 and 2013. 

The obtained results reflected generally that the mean squares for general (GCA) and specific (SCA) combining 
abilities were highly significant for all the studied traits, suggesting the presence of both additive and non-additive gene 
effects in the inheritance of the various studied characters. However, the high ratio of GCA: SCA mean squares showed 
that GCA effect was more important than SCA effect. The preponderance of GCA effects implied that these characters 
would respond favorably to direct selection. 

Estimates of GCA effects showed that the best combiner parents werer found to be those of P3 and P 1 for early fruits 
number, P6 and P1 for early fruits weight, P3 and P2 for total yield as fruits number and weight, P1 for fruit diameter, P 4 

and P6 for fruit length, P6 and P 1 for average fruit weight. For pericarp thickness and vitamin C content, the parental 
genotype P1 was the best combiner, while P2 for TSS content. Estimates of SCA effects showed that the F1 cross I x6 
reflected the highest value in all the studied traits. For heterotic effect, hybrid vigour was detected in many characters; i.e., 
early fruits yield, total yield, fruit length, vitamin C and total soluble solids contents. These results suggested that hybrid 
vigour is available for commercial production of sweet pepper hybrid, and that isolation of pure Jines from the progenies 
ofheterotic F1's is a possible way to enhance the fruits yield and fruit quality. 
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INTRODUCTION 

Pepper (Capsicum annum, L., 2n=24) is an 
important vegetable crop that is widely grown in 
Egypt as well as in many other countries of the 
world. The cultivated area of pepper, in Egypt, 
reached 91404 feddans (fed. 4200 m2

), which 
produced 655841 tons with an average of 7.175 
tons!feddan*. This average is relatively low, 
therefore, much attention must be given to increase 
it by developing new cultivars or hybrids through 
sound breeding programs. The popularity of F 1 

hybrid cultivars are due to their vigour, uniformity, 
disease resistance, stress tolerance and good 
horticultural traits including earliness and long shelf 
life and therefore giving constant stable high yield 
(Sood and Kumar 2010). Heterosis, or hybrid vigor, 
is defined as the ability of hybrids to outperform 
their best inbred parent with respect to growth, yield 
and other quantitative traits. Heterosis is defined as 
the excess ofF1 mean over the better parent (BP), so 
called better parent heterosis, or the superiority of 
the F 1 over the mean of the tvi'O parents (MP}, so 
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called mid-parents heterosis. When the F 1 mean lies 
within the parental range, this may be appropriately 
ascribed to dominance (Hill eta!., 1998). However, 
the term heterosis describes increased size and yield 
in crossbred as compared to the corresponding 
inbred lines (Shull, 1948}. It has also been applied 
to the expression of adaptive traits such as increased 
fertility and resistance to biotic and abiotic stress 
(Dobzhansk:y, 1950). Maximum heterosis is 
observed in the F ~. but the superiority of the 
progeny over their parents is progressively lost in 
subsequent generations obtained through successive 
selfmg (Meyer et al., 2004). 

Several studies have been conducted on 
heterosis in F 1 hybrids of pepper for most studied 
quantitative traits by many researchers such as 
Geleta et a!., (2004), Sood and Kaul (2006) and 
Sood and Kumar (2010) for total fruits yield. 
Significant heterotic effects were also shown by 
some crosses for fruit number per plant, number of 
marketable fruits/plant, fruit length, pericarp 
thickness and fruit firmness (Sood and Kumar, 
2010). They added that none of the cross 
combinations exhibited significant heterosis for fruit 
width, average fruit weight and lobes number per 
fruit. On the other hand, positive heterotic effects 
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