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Abstract       The remarkable progress achieved in the wheat crop were due 
primarily to the new improved varieties in genetically able to capitalize on the 
opportunities offered by industrial agriculture and also to adapt to the adverse 
conditions of the biotic and abiotic environment in which they are grown. 
Therefore, the production capacity is a complex genetic character heavily 
influenced by environmental conditions. Genetic determinism of this character 
is of type poligenic, highlighting numerous gene effects, but may be involved 
and oligogens and gene amplification effect modifier, the inhibition or 
discount. Therefore, studies on the genetic determinism of the main 
components of the production are particularly needed, taking into account 
requirements related to obtaining improved varieties in terms of grain 
production.   
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 The wheat production capacity resulting from 

the action of a large number of components grouped 

into two distinct groups, namely: intrinsic factors 

represented by morphological and physiological 

elements; factors of influence, represented by 

characteristics of adaptation to biotic and abiotic 

environment as well as resistance to abiotic stress 

factors (Savatti et al., Nedelea and Madoşa,2004) 

 Referring to the potential for production of 

wheat, Săulescu (1984) highlights two distinct groups 

of targets and specific goals related to increasing 

production potential in terms of environmental limiting 

and objective setting of the harvest.  

It follows that the level of each elementary 

factor in production capacity is dependant on the one 

hand and the contribution of type genes involved and 

the effect thereof, and on the other hand the 

environmental conditions.  

Referring only to the morphological 

components of wheat, incremental production of grains 

is influenced by three major elements, namely: the 

average number of grains in herringbone, the average 

weight of the grain and the number of fertile spikes to 

the surface. But, the selection for grain based on 

components of production still remains a controversial 

subject, especially because it requires much time and 

effort for measurements and determinations in plants in 

the early generations. 

 The majority of research highlights, however, 

this type of opportunity indirect selection for 

manufacturing centered on manufacturing components 

or by integrating them into a model of plant (Borojevič 

1980; 1990), or only for the evaluation of components 

(Moldovan et al., 2001; Nedelea et al., 2000, Madoşa et 

al. 2002). Analyzing the selection of production and its 

components over seven generations (F2-F8), Mc Neal 

et al. (1978) notes that the number of grains as well as 

their weight increases represent safe for plant selection 

indirectly in increasing production of wheat. 

  But according to many researches of the basic 

components of production although compensatory 

effects manifest, are usually negatively correlated and 

therefore very difficult to be improved simultaneously. 

From a broader research carried out by us, present only 

experimental results concerning the estimated value of 

the various gene effects for character number of grains 

per plant. 
 
The Biological Material and Methods 

 
  Biological material was made up of 

generations F1, F2 (direct and reciprocal) and 

backcross sites following genitori: Delia, Alex 

,Fundulea and Dropia, varieties created ARDS Lovrin 

and the INCDA Fundulea.  

Study of hybrids and parental forms was 

achieved in the ARDS Lovrin test fields. 

 Methods used: Determinations were carried 

out over the entire biological material (parents and 

hybrids), and computes the arithmetic means, standard 

deviation, and coefficient of variance and gene effects 

using mathematical model prepared by the Gamble. 
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Results and Discussions 

 
  At achieving production of grains of wheat, a 

contribution marked a number of grain in the ear. The 

number of grains from spic is conditioned by ears 

density and length, as well as the number of fertile 

flowers, dependent to a large extent by environmental 

conditions. This character can be used as index of 

production capacity, whereas correlates positively with 

them and has a hereditary substrate. 

 Determinism of this character is poligenic, and 

it's hard to establish hereditary behavior, especially that 

in the expression of phenotypic modifiers and 

intervenes to influence environmental conditions. 

 

1. Experimental results concerning the variability 

of the number of grains in ear 

Analyzing raw data on the number of grains per 

ear to parental forms (table1) revealed that the average 

values are between 78.05 (Delia) and 56 grains 

(Dropia) 

F1 hybrids had intermediate values parental 

forms. The same attitude was evident in case backcross 

Concerning the variability of the number of grains 

per ear, based on the values coefficient of variability, 

we find that is great. The values of this parameter were 

between 10.6 and 42.26. Combinations with the lowest 

coefficient of variance were Delia x Fundulea  (13.53) 

and Alex x Fundulea 4 (13.76). These combinations 

environmental influence is small, representing great 

value for selection. 

Crossing each other for this character were 

different from each other. The average values of 

reciprocal crosses hybrids Delia x Dropia, Alex x 

Fundulea 4 and Alex x  Dropia were higher than the 

direct crossings.

 
Table 1 

The average values of the number of grains in the ear, experienced parents and hybrids 

Hybrids P1 P2 direct F1 

 

reciprocal F1 

 

direct F reciprocal F1 B1 B2 

Delia x Alex 70,05 67,07 79,51 66,08 72,93 69,61 76,92 73,16 

Delia x Fundulea 4 78,05 61,23 79,80 68,60 67,78 67,70 72,51 62,60 

Delia x Dropia 78,05 56,59 59,98 74,10 67,57 69,37 71,41 63,23 

Alex x Fundulea 4 67,07 61,32 94,07 67,90 63,58 60,53 65,58 62,66 

Alex x Dropia 67,07 56,39 69,06 73,60 69,96 59,43 63,96 58,74 

Fundulea 4 x Dropia 61,23 56,59 53,49 60,96 53,36 58,83 57,63 50,80 

 

 
2. The manifestation of heterosis for the number of grains per ear character in F1 hybrids 

 

Heterosis manifestation of the character number of grains per ear is shown in Table 2. 

 

Table2 

The manifestation of heterosis for the number of grains per ear hybrids F1 experience 

Hybrids The relative value of heterosis% 

Compared to the average P Compared to the maximum P 

Delia x Alex 119,57 101,87 

Delia x Fundulea 4 114,58 102,05 

Delia x Dropia 89,59 76,94 

Alex x Fundulea 4 99,87 95,52 

Alex x Dropia 111,66 102,90 

Fundulea 4 x Dropia 90,79 87,35 

 
Heterosis intensity ranged from 9.5% (Deliax 

Alex) and 14.58% (Delia x Fundulea 4). Calculated 

from the average of the values of the two parents of the 

heterosis effect is generally small and insignificant 

The hybrid combination Delia x Dropia, the 

F1 hybrids had a lower number of grains per ear of the 

average parent, earning only 89.09% of the average. 

Heterosis size calculated to the parent with the highest 

performance shows small and insignificant values of 

between 1.8% and 2.93%. 

 

3. The estimated values of different gene for 

character number of grains per ear at the studied 

hybrids 

 

Analyzing the effects of different 

combinations of gene (Table 3) one can see the 

influence of very complex mechanisms that produce 

this character. Thus, there is strong hybrid 

combinations analyzed the differences in the effects of 

different gene contribution to this character. 
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For combinations Delia x Alex and  Delia x 

Fundulea 4  notes that dominance effects are 

significant and have the most significant contribution 

to the genetic determinism of this trait. Instead, the 

dominance of small and insignificant at present values 

combination Alex x Fundulea 4.  And basically, the 

combination Fundulea 4 x Dropia does not show the 

effect of dominance.  

 

Table3 

Estimates of gene effects for the number of grains per ear in hybrid combinations tested 

Hybrids m A D Aa Ad Dd 

Delia x Alex 72,93 3,76 89,29 8,44 75,38 -6,34 

Delia x Fundulea 4 67,78 9,99 74,64 -0,74 68,89 34,16 

Delia x Dropia 67,56 8,18 -10,30 -0,96 77,52 -9,71 

Alex x Fundulea 4 64,06 2,92 3,09 2,16 67,20 -1,99 

Alex x Dropia 69,96 5,22 -39,35 10,56 64,13 22,75 

Fundulea 4 x Dropia 53,36 6,83 0,50 3,42 63,24 0,48 

 
For combinations Delia x Alex and Alex x 

Dropia dominance sign is negative, indicating that the 

small number of grains per ear variety bustard is 

transmitted dominant lineage. 

All hybrid yielded high values and significant 

effects of the interaction digene and in particular 

additive x dominant.  

If Delia x Dropia hybrid yielded high values 

and significant effects and interactions digene additive 

x additive and dominant x dominant. These results 

suggests that epistasis has major contribution to genetic 

determinism of this trait, the hybrid combinations 

tested. This implies that in order to improve this 

character, hybrid populations concerned must be 

processed by special selection variants. 

 Therefore, to increase the possibility of 

accumulation favorable for the number of grains per 

ear and raise the efficiency of selection and crossing to 

be elected the best in each segregating hybrid 

combinations. They should be used for this purpose 

hybrid combinations Delia x Fundulea 4 , Delia x Alex, 

presenting a greater number of segregating valuable.  

 

4. Asessment hereditary factors and 

environmental contribution to achieving phenotypic 

character number of grains per ear 

The estimated values of the genotype, 

environment and the interaction of the two factors, and 

the coefficient of eritabilitate are presented in Table 4.

Table 4 

                          

Estimates of various factors in achieving character number of grains per ear and its heritability 

Hybrids Contribution coefficient 

eritabilitate Genotype Environment Genotype x 

environment 

Delia x Alex 16,25 45,98 37,76 0,05 

Delia x Fundulea 4 72,86 11,43 15,70 0,68 

Delia x Dropia 77,52 8,71 13,76 0,72 

Alex x Fundulea 4 17,47 61,20 21,32 0,10 

Alex x Dropia 60,57 22,94 16,48 0,36 

Fundulea 4 x Dropia 55,68 27,10 17,21 0,01 

 
Analyzing the data contained in this table 

reveals that the hybrid combinations Delia x Dropia, 

Alex x Dropia and Fundulea 4 x Dropia  ,genetic 

factors contribute to the achievement rate of 55.68 to 

77.52% phenotype. Hybrid combinations  Delia x Alex 

and Alex x Fundulea 4, ecologic factors contributing to 

the achievement phenotype is higher by 45.98 and 

61.20 % 

In the case of hybrid Delia  x Alex  is found 

that  genotype x environment interaction that has a 

significant but smaller contribution to achieving 

phenotype 37.76% in the rest of combinations, this 

interaction of factors has a limited role. 

 In the coefficient values regarding 

eritabilitate different hybrid combinations are analyzed. 

Hybrid combinations Delia x Alex and Delia x Dropia , 

eritabilitate coefficient value is high (.72-.77), whereas 

the hybrid combination Fundulea 4 x Dropia, the 

amount is small, which means that the phenotypic 

expression of character analyzed is strongly influenced 

by environment.  

 

Conclusions 

 
 The results obtained shows that:  

1. The variability of the number of grains in the ear, to 

the set of genotypes and hybrids experience have 

highlighted: 

-F1 generation in most cases exceeds the 

average values of the parents; 
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 -average values in F2 are generally inferior to 

parental environments except finding hybrids are Alex  

x Dropia  and  Delia x Dropia ; 

 -our values mean backcross are located 

between parental and F1 mean values;  

-obvious differences appear between 

reciprocal crosses; 

 -intensity of heterosis in F1, the father, was 

generally small and meaningful.  

 2. The contribution of the various effects of gene in 

bringing about this character was obviously 

differentiated, both as regards the type of gene effect 

and significance level. 

 -in most cases have highlighted the high 

values and significant digenice effects (additive × 

dominance) 

-there are hybrid combinations where the 

effects of dominance are either large and significant 

(Delia x Alex; Delia x Fundulea 4), or seven hills small 

and insignificant (Alex x Fundulea 4) or even missing 

(Fundulea 4 x Dropia) 

. -epistasis has a major contribution to the 

character of genetic determinism and therefore chosen 

varieties generally have a reduced contribution as 

genitors 

 3. The contribution of genotype phenotype to 

realization is obviously different from one variety to 

another, varying between 55,68-77,52%. 

 -heritability coefficient values are obviously 

superior to just some hybrid combinations, i.e. Delia x 

Dropia, and Delia x Fundulea 4. 

 4. Taking into account the influence of environment 

and genotype × environment interaction in realization 

of the character, the combination of hybrid genotypes 

tested except Delia x Dropia  

it appears just as effective in improving the use of 

recurrent selection. 
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