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ABSTRACT 
The present study was carried out at Sakha Agric. Res. Station, ARC, Egypt, for studying the magnitude of heterosis 

and inbreeding depression in eight hybrids (F1's) and (F2's) made by crossing four cytoplasmic male-sterile lines: i.e, 
ICS20, ICS36, TX30 and 200243, by two sudangrass restorer lines; i.e, Pioneer and Qena, through line x tester mating 
design during 2007,2008 and 2009 summer seasons. Observations were recorded on fresh forage yield, plant height, stem 
diameter, fresh leaf /stem ratio and dry leaf/stem ratio at two cuttings. The results indicated highly significant differences 
among genotypes for studied traits in both cuttings. Mean petformances clarified that male sterile parents had lower 
values in fresh forage yield and plant height, while, F 1 's were greater than parents for the remaining studied traits. Some of 
F2's segregation populations were greater than parents and F 1's hybrids. Estimates of heterosis, relative to mid-parents, 
better parent and standard, were observed for different hybrids and indicated that the hybrid, P4 xP5 and P4xP6, were the 
highest positive (useful) heterosis for most studied traits. On the other hand, inbreeding depression estimated showed that 
F2 population of P3 xP5 and P3xP6 hybrid might be used as a source of inbred line to synthesis of hybrids or synthetic 
sorghum varieties, since negative significant estimates had been recorded. The results, also, illustrated that the potence 
ratios were more than unity for most of the studied traits in hybrids, indicating overdominance for genes controlling these 
traits. 
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INTRODUCTION 

Sorghum (Sorghum bicolor L.) is an important 
food and feed crop grown in several countries. 
Forage sorghum is considered the most important 
forage crop in summer season for feeding animals 
and could be grown well in Egypt. 

In breeding programs, information on heterosis 
of parents and crosses are very important. By 
estimating the degree of heterosis, clues about 
desirable parents and important green yield traits 
will emerge, particularly, in those crops, which are 
amenable to commercial production of F 1 hybrid 
seed, using cytoplasmic male sterility. Sorghum is 
one of such crops. 

Estimation of the average better parent heterosis 
for green yield in sorghum ranged from 9% to 97.5 
% and lower estimates were obtained with crosses 
of adapted parent lines {Amir, 1999; Abd EL· 
Mottaleb, 2004; Hovny eta/, 2001 and Essa, 2009, 
while, high values were most often and resulted 
from studies, which involved exotic germplasm . 

Prabhakar, 2001; AL~Nagger et al, 2002; 
Hovny eta/, 2005; Abo~Zaid, 2007; Ali, 2000 and 
Essa, 2009 stated that the F 1 hybrids showed a range 
of heterosis with negative and positive values, 
which indicated the potential for developing hybrids 
superior to the mid-and better parents for plant 
height and yield. Also, Desai et a/,1999; Carlos et 
a/, 1998; Reddy and Joshi 1993 and Meenu Agarwal 
and Shrotria, 2005 found negative or positive 
inbreeding depression over F2 segregating 

generation for fodder yield and its related traits in 
sorghum. 

The objective of this study was to estimate the 
heterosis over three types (mid~parents, better 
parents and a standard check) as a measure for 
developing superior hybrids and studying the 
inbreeding depression over F2 hybrids. 

MATERIALS AND METHODS 
Genetic materials: 

This study was carried out at Sakha 
Agricultural Research Station, ARC, Egypt, during 
the three successive summer seasons of 2007, 2008 
and 2009. Line xtester mating design involving four 
cytoplasnic male~sterile lines {ICS 20, ICS36, TX30 
and 200243) and two sudangrass restorer lines; i.e., 
Pioneer and Qena, was performed in 2007 and 2008 
summer seasons. A yield trial was carried out at 
2009 summer season, including 23 genotypes; 
namely, six parents, eight F1hybrids, eight F2 
segregating populations, beside a check {local 
hybrid, 1 02). A randomized complete block design, 
with three replications, was adapted. Plot size was 
three rows of three meters long and 0.7 meter apart. 
Data were recorded for fresh forage yield, plant 
height, stem diameter, green leaf/stem ratio and dry 
leaf stem ratio at two cuttings. 
Statistical analysis: 

Statistical analysis was performed, according to 
Snedecor and Cochran ( 1989). 
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