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Abstract       Parent selection with desirable traits and making crosses among 
them is an important procedure for increased production. The knowledge of 
genetic association between grain yield and its components would improve 
the efficiency of breeding programs by identifying appropriate indices for 
selecting wheat varieties. Diallel analysis is most effective with proven merits 
for ascertaining the systematic genetic architecture of metric traits within a 
short period. In diallel technique, analysis of variance components are of 
considerable use in gathering precise picture of genetic architecture. The 
objective of this study was to obtain information on nature of gene action and 
magnitude of contribution to various characters like spike yield and its 
components in 7×7 diallel crosses. For both traits there is an asymmetry of 
the positive and negative alleles showing a degree of dominance in the 
studied varieties. The partial dominance was involved in the determinism of 
these traits. In case of grain number, at GKHattyu and Ati varieties the high 
proportion of recessive alleles were associated with positive effects, while for 
Romulus and Lovrin 34 varieties, the dominance causes an increase of grain 
number. At Lovrin 34 variety the dominant alleles are associated with higher 
values of grains weight while in GKHattyu variety the recessive allele causes 
an increase of spike yield.   
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The increase in yield potential has always 

been of fundamental importance in wheat breeding 

programs. To obtain efficient choice of parent material 

and promising hybrid progeny, information on genetic 

composition and trait inheritance are needed [6]. Grain 

yield is basically a complex trait being the appropriate 

breeding strategy for continued genetic consequence of 

several genes and their interaction in a improvement of 

this vital cereal crop, aimed at evolving particular 

environment. The main effort of wheat breeder is the 

detection of genes and to merge them in a particular 

genotype using most suitable combination [7]. 

Parent selection with desirable traits and 

making crosses among them is an important procedure 

for increased production. The knowledge of genetic 

association between grain yield and its components 

would improve the efficiency of breeding programs by 

identifying appropriate indices for selecting wheat 

varieties [1]. 

The diallel analysis advocated by Hayman 

[2,3] and Mather and Jinks [5] provides reliable 

method particularly in autogamous crops to review the 

genetic system and gene action involved in the 

expression of plant attributes, right in the F1 

generation. Diallel cross is used to study the genetic 

diversity and polygenic systems of quantitative traits. 

As the most important traits are inherited in a 

quantitative manner [5], therefore the results of such 

crosses are valuable for the improvement of the traits 

inside and among populations, as well as the 

production of cultivars [8,9]. 

Diallel analysis is most effective with proven 

merits for ascertaining the systematic genetic 

architecture of metric traits within a short period. In 

diallel technique, analysis of variance components are 

of considerable use in gathering precise picture of 

genetic architecture [6]. 

The objective of this study was to obtain 

information on nature of gene action and magnitude of 

contribution to various characters like spike yield and 

its components in 7×7 diallel crosses. 

 

Material and Method 
 

Seven wheat varieties were crossed with each 

other in a half-diallel mating design, resulting in 21 

hybrid combinations, equal to p(p - 1)/2, where p is the 

number of parents used. The parents and F1 hybrids 

were grown in a randomized block design with three 

replications, using plots with two row (2m length) at 25 

x 10 cm. From each plot 20 plants were randomly 

selected for analysis of grains number and grains 

weight/spike. 

The diallel analysis was carried out on the 

following assumptions: diploid segregation, no 

reciprocal effects, homozygous parents, no epistasis, 

no multiple allelism, and independent genes 

distribution among parents. 
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The data were subjected to regression 

covariance/variance (Wr/Vr) analysis and analysis of 

variance of Wr-Vr arrays, using diallel analyses 

technique [2,3]. Graphical analysis was supplemented 

with standard deviation graph of the parental values 

(yr) and (Wr + Vr) sums, according to Johnson and 

Aksel [4]. This graph shows the relationship between 

dominance and positive and negative alleles 

 

Results and Discussions 
 

According to the graph for Vr/Wr regression 

for grain number/spike in F1 hybrids (Fig. 1) it is noted 

that genes with additive effect occur. in the genetic 

control of this trait for Nap and Glosa varieties placed 

near the regression line. Also, the expression of this 

trait is influenced by non-allelic gene interactions or 

environmental conditions, to the rest of parental 

varieties. 

The regression line intersects the covariances 

axis above the origin (a = 8.013), indicating the 

presence of partial dominance in the determinism of 

grains number/spike. Among the studied genitors 

(Table 1), Faur (85,40 %) and GKHattyu (69,50 %) 

have highest proportion of recessive alleles, while the 

varieties: Nap (65,00 %), Lovrin 34 (51,80 %) and 

Romulus (50,90 %), have the highest proportion of 

dominant alleles. 

 

 

 
Fig. 1. Wr/Vr regression for grains number/spike in F1 hybrids 

 

The distribution of parental varieties (Fig. 2) 

based on standardized deviations yr (number of 

grains/spike in parental forms), and (Wr+Vr), indicates 

a high proportion of recessive alleles associated with 

positive effects for GKHattyu and Ati varieties, 

negative effects in Faur and Glosa varieties, 

respectively. In case of Romulus and Lovrin 34 

varieties, the dominance causes an increase of this trait, 

while for Nap variety the dominance is associated with 

negative alleles. The low value for the correlation 

coefficient (r = -0,179) between yr and (Wr+Vr) 

indicates that in general there is an asymmetry of the 

positive and negative alleles showing a degree of 

dominance for the studied varieties. 
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Fig. 2. Standardized deviations (Wr+Vr) and yr for grains numbe/spiker in F1 hybrids 

Table 1 

Mean  and proportion of dominant alleles for genitors concerning  

 number and weight of grains/spike 
Trait Grains number/spike Grains weight/spike  

Genitors Mean Dominant 

alleles (%) 

Mean 

(g) 

Dominant 

alleles (%) 

Nap 23,32 65.0 1.34 41.3 

Romulus 28,56 50.9 1.56 33.9 

Glosa 21,68 32.7 1.16 50.4 

Lovrin 34 28,64 51.8 2.08 60.5 

Faur 20,88 14.6 1.13 27.5 

G.K.Hattyu 33,40 30.5 2.28 37.6 

Ati 32,92 50.0 1.62 42.2 
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Fig. 3. Wr/Vr regression for grains weight/spike in F1 hybrids 

 

The additivity effects are involved in a more 

consistent measure in the determinism of grains 

weight/spike for Ati variety (Fig. 3). For other varieties 

the phenotypic expression of this trait is strongly 

influenced by environmental conditions and non-allelic 

interactions, probably of epistasis.  

Among the studied genitors, the Romanian 

varieties Lovrin 34 (60,50 %)  and Glosa (50,40 %), 
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submit the highest proportion of dominant alleles 

involved in inheritance grains weight/spike, while Faur 

(72,50 %), Romulus (66,10 %) and GKHattyu (62,40 

%) have the highest proportion of recessive alleles. 

The regression line intersects the covariances 

axis above the origin (a=0.082), indicating a 

predominant presence of the partial dominance effects 

in the determinism of grains weight/spike. The distance 

between the regression line and parabola, and also the 

position of parental genotypes to the regression line, 

show that the dominance effects have mainly an 

important role in the genetic determinism of grains 

weight/spike.
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Fig. 4. Standardized deviations (Wr+Vr) and yr for grains weight/spike in F1 hybrids 

 

The distribution of parental varieties based on 

standardized deviations yr (grains weight/spike in 

parental forms), and (Wr+Vr), indicates that the 

recessivity is associated with alleles that reduce this 

trait for Romulus and Faur varieties, while in 

GKHattyu variety the recessive allele causes an 

increase of grains weight/spike (Fig. 4). 

In the case of  Nap and Glosa varieties, the 

dominance contributes to a reduction of grains weight, 

and at Lovrin 34 variety the dominant alleles are 

associated with higher values of this trait, while at Ati 

variety the dominant alleles ensure an average value 

for grains weight. This bidirectional influence of 

different alleles effects on the phenotypic expression of 

grains weight/spike, is also confirmed by the low and 

insignificant values of the correlation coefficient (r= -

0,164) between Yr and Vr+Wr. 

 

Conclusions 
 

1. For both traits there is an asymmetry of the positive 

and negative alleles showing a degree of dominance in 

the studied varieties. The partial dominance was 

involved in the determinism of these traits. 

2. In case of grain number, at GKHattyu and Ati 

varieties the high proportion of recessive alleles were 

associated with positive effects, and with negative 

effects in Faur and Glosa varieties, respectively.  

3. For Romulus and Lovrin 34 varieties, the dominance 

causes an increase of grain number, while for Nap 

variety the dominance is associated with negative 

alleles.  

4. In the case of  Nap and Glosa varieties, the 

dominance contributes to a reduction of grains weight, 

but at Lovrin 34 variety the dominant alleles are 

associated with higher values of this trait 

5. At Romulus and Faur varieties the recessivity is 

associated with alleles that reduce the grains weight, 

while in GKHattyu variety the recessive allele causes 

an increase of spike yield. 
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