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    Wheat (Triticum aestivum L.) is grown in various environments and is a staple food for millions 

of people worldwide, demand for it is increasing by 2% annually, which does not allow for a 

corresponding increase in its production (FAO, 2024). One of the most important procedures 

followed in improving wheat production is the production of high-yielding varieties and hybrids, 

this allows for increasing the genetic base of wheat genetic makeup and testing it under the 

influence of different environments, given that most quantitative traits are affected by the 

environment  (Panhwar  et al, 2024). Therefore, studying the genetic content of wheat varieties under 

the influence of their growing environments is crucial. Wheat hybrids can be produced using 

various mating systems, culminating in genetic analysis of the resulting hybrids. Researchers have 

developed techniques for analyzing the genetic patterns of all potential hybrids. This is essential for 

producing high-yielding varieties under a wide range of environmental conditions (Sharma et al., 

2019).  

    One of the important strategies for increasing wheat production is to cross-breed existing 

varieties with those with high and desirable general combining ability supported by information 

about the nature of gene action that affects grain yield and then select for transgressive segregations
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in the offspring generations. In addition, information on the effects of general and specific 

combining abilities of wheat genotypes helps in implementing an efficient breeding program for the 

crop (Panhwar et al., 2024). Among the genetic designs, diallel cross is considered the appropriate 

method to obtain suitable information about different traits in a short period of time. Information 

about general and specific combining abilities is of great importance for plant breeders to select for 

suitable genotypes and develop new varieties with high productivity characteristics (Khoury et al., 

2023; Panhwar et al., 2024). The effect of heterosis has also been used in the field of breeding 

open-pollinated plants such as maize, and at present, the focus is also on hybrid breeding in self-

pollinated crops including wheat (AL-Mafarji et al., 2024), and the development of hybrid wheat is 

based on the assumption that there is heterosis in this crop (Khoury et al., 2023; Dahiya et al., 

2023). 

    Taking into consideration the importance of estimating genetic parameters through adopting an 

appropriate method of a breeding program, the objectives of this study were to estimate general  

combining ability  (GCA) and specific combining ability (SCA   ( effects for yield and its components 

under multiple environments, identify superior parents and hybrids for wheat improvement, and 

assess key genetic parameters including heterosis and heritability. 

      Bread wheat varieties (1) IPA95, (2) IPA99, (3) Abu Ghraib3, (4) Fatih, (5) Tahady and (6) 

Takka1 were subjected to half-diallel crosses according to the second method proposed by Griffing 

(1956), when they were planted in the first week of November 2019 in a field in Baldroz district, 

Diyala province, then the seeds of the first generation hybrids, amounting to 15 single hybrids, were 

obtained. The six varieties and their 15 hybrids were planted in mid-November of the two 

agricultural seasons 2020-2021 and 2021-2022 in two locations in each season, the first in Baladruz 

district, which is 45 km away from the governorate center, and the second in Mandali, which is 95 

km away from the governorate center, The experimental unit consisted of three lines, each 3 m in 

length, with a 0.20 m distance between them. Flood irrigation was applied as needed during the 

study. Data were recorded on individual plants (ten plants were randomly selected from each 

experimental unit) for the following traits:
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General combining ability Specific combining ability.
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