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Abstract       High productivity of the main crops in the context of feeding over 
the increasing population represents the sustainable basis of genetic 
improvement. So that, in this study, it was analyzed the variability of six 
characters for ten wheat hybrids lines compared with their genitors. The six 
characters were: yield, length of the spike, weight of 1000 grains, number of 
grains/spike, weight of grains/spike and number of spikelets/spike. Same 
characters were analyzed for the genitors. These registered the maximum 
and the minimum values while the descended forms registered intermediate 
values. The two genitors presented low genetic variability for the studied 
characters, the variability coefficient being under 5%. As concern the 
descendants forms, the variability of the characters was higher, the 
correlation coefficients between the average values of the characters, 
respectively variability coefficient for the same character being low. This is 
due to the fact that some forms that are close to the average value of one of 
the parent who has low genetic variability, while intermediate forms that are 
close to the average of the value of genitors presents higher genetic 
variability.   
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Wheat is grown all over the world across a 

wide range of environments 14] that includes water 

deficit [16], high temperatures [13] and salinity [7]. So, 

adaptation to these variable environments remains one 

of the main goals on wheat breeding. 

Climate change is one of the most important 

issues to reiterate the need for genetic interventions in 

crop production. In the last four decades, significant 

progress has been made on wheat productivity and a 

number of researches point new genetic tools for 

breeding application. 

Basis of wheat breeding in Romania have 

expanded with the establishment of NARDI Fundulea, 

after 1958 using zonal centres, diversifying and 

moderning the existing germplasm or methods and 

techniques for improvement. Since then and until now, 

this institute has approved numerous varieties of 

common and durum wheat, both spring and autumn. 

As biological factors which influence the 

quality of material utilized for sow, genotype is one of 

few others which conditions the level, quality and 

report of agricultural yield components [9]. 

Wheat is one of the most import cereals due to 

the various uses. The wheat flour is used in the 

production of bread and also, for the baked or fried 

snacks, flavored crackers, cakes type snacks, pretzels, 

etc. Wheat starch granules vary widely in dimensions 

(2-35μm) but are relatively large compared to other 

cereal starches (rice, maize). In starch of the wheat 

amylose represent about 20-25% (75-80% is 

amylopectin) which leads to a very good expandation 

[2]. 

Wheat yield is a very complex issue and needs 

a multidisciplinary approach. Nowadays, researches 

face new problems which need new technologies. 

Selection for grain yield using conventional empirical 

approaches will continue to produce modest 

improvements. As consequence, there is a need to 

broaden the genetic base as well as developing new 

approaches to revisit the physiological basis of grain 

production using new breeding activities. 

First, an empirical approach was made to 

increase genetic variability of the modern wheat 

varieties by introducing genes from wild 

ancestors. Interspecific hybridization between the 

ancestral genomes of wheat occurred spontaneously an 

estimated 10 000 years ago, creating a genetic 

bottleneck that resulted in restricted genetic diversity in 

the bread wheat genome [15]. Then, wide crossing 

techniques have recreated this event and the so-called 

„re-synthesized‟ or „synthetic‟ wheat have already 

provided new sources drought adaptive traits [12]. 

High variability of the climatic conditions 

from Romania, both from one area to another, and 

from one year to another, requires as the goal of wheat 

breeding, creating varieties that belong to the 

ecological type of steppic autumn grain, which possess 

the characteristics of resistance to diseases of moisture 

climate and high-temperature tolerance of desert type 

climate. 
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In the context of climate change from the last 

period attempting to diversify the genetic base, starting 

from one genetic background adaptation, allowing 

increased production potential of future varieties. 

 

Material and Method 

 
In this study it was used 10 

mutant/recombinant lines derived from two important 

genotypes of autumn wheat from Romania, also 

developed by NARDI Fundulea, Izvor variety with 

performance under severe drought and heat stress and 

line F00628-34 which is resistant to grain buds in ear, 

high capacity of yield in the areas with hydric stress-

free. 

Field trials were conducted to ARDS Caracal 

which has a length research tradition of over 100 years 

and operate in a vast fertile area, but in which climatic 

conditions often become restrictive. Having regard to 

the climatic conditions of the area from South 

Romania, it was found that in the last 20-30 years has 

installed a powerful process of aridity. This situation 

requires further study to make possible the adoption of 

mitigation measures and to avoid the effects of 

drought. 

A randomized blocks design with three 

replications was used for all lines. Parental genotypes 

as control were also included. Sowing was made in the 

last decade of October and harvest was realised in the 

second decade of July. Standard wheat crop technology 

was applied.  

The quantity of precipitation during the 

vegetation period of wheat was of 477.6 mm and 

according to the local station, monthly sum varied from 

3.6 mm in December to 110.8 mm in November. 

Average monthly temperature differed from -3.7
0
C in 

January to 24
0
C in July. In January, temperatures 

wavered a lot, meeting days with extreme frost and 

some very warm days. Experience has not suffered due 

to freezing temperatures because it was a consistent 

layer of snow. In June and July, temperatures have 

been quite high, some days being of air drought risk. 

Determinations and observations of the 

characters which are presented in this paper work were 

collected after harvest. Average values presented in the 

tables were statistically calculated using analyze of 

variance method.  
 
Results and Discussions 

 
DH technology increases the speed and short 

the time of the breeding development processes. DH 

seeds, genetically stable, were used in this breeding 

programme in order to study their behavior in Southern 

Romania and eventually reccomand few as new 

release. 

Agronomic performance of the 

mutant/recombinant lines of autumn wheat was 

compared with the performance of their parents. In the 

case of grains yield, average value of Izvor parental 

form was 4150.0 Kg/ha, with a standard deviation of 

140.27 Kg/ha. For F00628-34 parental form, average 

value was 5750.00 Kg/ha, with a standard deviation of 

250.00 Kg/ha. Between the two genitors was 

determined a very significant difference of 1600.00 

Kg/ha in favor of F00628-34 (Table 1).

  

 

Table 1 

Variation of grain yield (Kg/ha) 

     Index 

Line 
Average Std. dev. s% Range 

Range 

% 

Diff. Li- 

Izvor 

Diff. Li- 

F00628-34 

A i-I 18 4650 409,27 8,80 800 17,20 500
ns

 -1100
00

 

A i-I  27 3150 576,63 18,31 1150 36,51 -1000
000

 -2600
000

 

A i-I  69 4325 281,74 6,51 500 11,56 175
ns

 -1425
000

 

A i-I  75 4850 350,00 7,22 700 14,43 700
ns

 -900
0
 

A i-I  77 4925 438,04 8,89 875 17,77 775
*
 -825

0
 

 A i-II 27 A 3925 751,25 19,14 1425 36,31 -225
ns

 -1825
000

 

A i-II 47 3812 355,98 9,34 700 18,36 -338
ns

 -1937
000

 

A i-II  55 4637 316,97 6,83 587,5 12,67 487
ns

 -1112
00

 

 A i-II 107 4925 633,94 12,87 1175 23,86 775
*
 -825

0
 

A i-II 123 4875 352,67 7,23 700 14,36 725
ns

 -875
0
 

Izvor 

(control) 4150 140,00 3,37 

 

800 6,27 - -1600
000

 

F00628-34 

(control) 5750 250,00 4,35 

 

1150 8,70 1600
***

 - 

LSD 5% = 753,72 kg/ha; LSD 1%=1030,44 kg/ha; LSD 0,1 %=1390,92 kg/ha 
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Comparative with genitor Izvor, it were 

recorded three negative differences, statistically 

appreciated to very significant (A i-I 27), of 1000 

Kg/ha and non-significant (A i-II 27 A), A i-II 47), 

with 225 Kg/ha respective 338 Kg/ha. Between the two 

genitors it was identified a difference of 1600.00 Kg/ha 

for F00628-34 favor.  

Comparative with genitor F00628-34, it was 

registered only negative differences, statistically 

appreciated as follows: very significant (A i-I  27), A i-

II 47), A i-II 27 A, A i-I  69); distinct significant (A i-II  

55, A i-I 18) and non-significant (A i-I  75), A i-II 123, 

A i-I  77), A i-II 107). 

Having in mind the significant yield 

advantage of F00628-34 genitor, it is obvious that the 

obtaining of some new mutant/recombinant DH lines 

can be reflected in additional profit for cultivators. 

Better behavior of A i-II 107, A i-I 77, A i-II 

123 and A i-I  75 lines as concern yield have 

demonstrated a good adaptation in the experimentation 

area which means these  are best-suited for cultivation 

in different locations from south part of Romania (Fig. 

1). 

[10] concluded that high-yielding cultivars can 

differ in yield stability and suggest that yield stability 

and high grain yield are not mutually exclusive.

 

 
Fig. 1 Main characters analysis 

 

Few characters variation was determined and 

some DH line differed significantly from its parents. In 

the case of spike length, average value of genitor Izvor 

was 10.80 cm, with a standard deviation of 0.45 cm.  

F00628-34 genitor presented an average value of 10.34 

cm, with a standard deviation of 0.9 cm. There were 

not recorded differences appreciated from statistically 

point of view between the two genitors (Table 3).

 

Table 3 

Variation of spike length (cm) 

         Index 

Line 
Average Std. dev. s% Range 

Diff. Li-

Izvor 

Diff. Li-F00628-

34 

A i-I 18 9,60 1,88 19,60 4,6 -1,20
 ns

 -0,74
ns

 

A i-I  27 10,78 1,15 10,71 2,7 -0,02
 ns

 0,44
ns

 

A i-I  69 10,96 0,32 2,93 0,9 0,16
 ns

 0,62
ns

 

A i-I  75 9,66 1,60 16,59 4,4 -1,14
 ns

 -0,68
ns

 

A i-I  77 11,82 0,88 7,41 2 1,02
 ns

 1,48
*
 

 A i-II 27 A 12,44 0,83 6,67 2 1,64
*
 2,10

**
 

A i-II 47 10,80 0,76 7,02 2 0,00
 ns

 0,46
ns

 

A i-II  55 10,10 0,98 9,75 2,2 -0,70
 ns

 -0,24
ns

 

 A i-II 107 9,90 1,43 14,46 3,5 -0,90
 ns

 -0,44
ns

 

A i-II 123 11,28 0,44 3,88 1 0,48
 ns

 0,94
ns

 

Izvor (control) 10,80 0,45 4,14 1 - 0,46
ns

 

F00628-34 

(control) 
10,34 0,90 8,69 2,5 -0,46

 ns
 - 

LSD 5%=1,28 cm; LSD 1%=1,71 cm; LSD 0,1 %=2,24 cm 
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Comparative with genitor Izvor, it has been 

registered only one significant difference, in the case of 

A i-27 (L16), while compared to genitor F00628-34, it 

were recorded two positive differences, in the case of 

A i-II 27 and A i-I 77 with differences of 2,10 cm, 

respective 1.48 cm. 

Assessing the behavior of some triticale 

genotypes, bred in the Eastern part of Romania by 

RICIC Fundulea, in the environment of Timisoara area, 

during 2001-2011, [14], sustain that in the bi-plot 

analysis for the quantitative and qualitative traits 

highlighted the significant contribution of the number 

of spikes per unit area for maximum yield expression. 

In the case of the no. of spikelets/spike, 

genitor Izvor presented an average value of 20.40 with 

a standard deviation of 0.55. For genitor F00628-34, 

average value was 18.00 with a standard deviation of 

1.41. The two genitors presented distinctively 

significant differences of 2.40 in favor of Izvor (Table 

4). 

Comparative with genitor Izvor it was 

identified only one positive significant difference, for 

A i-I 77 (L15), which registered 22.0 spikelets/spike 

and a standard deviation of 2.20. The other lines 

presented non-significant differences. 

Comparative with genitor F00628-34, it were 

registered six positive differences appreciated 

statistically as very significant (A i-I 77, A i-II 47, A i-

II 55), distinctively significant (A i-I  27) and 

significant (A i-I  69), A i-II 27 A). There were also 

some line with non-significant differences (A i-I 18, A 

i-I 75, A i-II 107, A i-II 123).

Table 4 

Variation of spikelets number/spike 

     Index 

Line 
Average Std. dev. s% Range 

Diff. 

Li-Izvor 

Diff. 

Li- F00628-34 

A i-I 18 19,60 2,30 11,75 6 -0,80
ns

 1,60
ns

 

A i-I  27 21,00 1,22 5,83 3 0,60
ns

 3,00
**

 

A i-I  69 20,20 0,45 2,21 1 -0,20
ns

 2,20
*
 

A i-I  75 17,60 1,67 9,51 4 -2,80
00

 -0,40
ns

 

A i-I 77 22,60 0,89 3,96 2 2,20* 4,60
***

 

 A i-II 27 A 20,00 1,00 5,00 2 -0,40
ns

 2,00
*
 

A i-II 47 21,00 1,00 4,76 2 0,60
ns

 3,00
***

 

A i-II  55 21,80 0,45 2,05 1 1,40
ns

 3,80
***

 

 A i-II 107 18,40 2,41 13,09 6 -2,00
0
 0,40

ns
 

A i-II 123 19,40 0,89 4,61 2 -1,00
ns

 1,40
ns

 

Izvor (control) 20,40 0,55 2,68 1 - 2,40
**

 

F00628-34 

(control) 
18,00 1,41 7,86 3 -2,40

00
 - 

LSD 5% =1,66; LSD 1% =2,22; LSD 0,1 % =2,90 

 

 

Table 5 

Variation of the number of grains/spike 

     Index 

Line 
Average Std. dev. s% Range 

Diff. 

 Li-Izvor 

Diff. 

Li- F00628-

34 

A i-I 18 60,40 14,42 23,87 35 6,40
ns

 3,80
ns

 

A i-I  27 60,20 11,95 19,84 26 6,20
ns

 3,60
ns

 

A i-I  69 49,20 13,05 26,52 36 -4,80
ns

 -7,40
ns

 

A i-I  75 44,60 7,99 17,91 20 -9,40
ns

 -12,00
ns

 

A i-I  77 64,60 9,63 14,91 24 10,60
ns

 8,00
ns

 

 A i-II 27 A 61,60 6,73 10,93 18 7,60
ns

 5,00
ns

 

A i-II 47 66,40 8,44 12,72 22 12,40
ns

 9,80
ns

 

A i-II  55 50,40 8,50 16,87 19 -3,60
ns

 -6,20
ns

 

 A i-II 107 53,00 21,48 40,53 59 -1,00
ns

 -3,60
ns

 

A i-II 123 67,60 10,62 15,71 26 13,60
ns

 11,00
ns

 

Izvor (control) 54,00 5,61 10,39 14 - -2,60
ns

 

F00628-34 (control) 56,60 12,44 21,98 28 2,60
ns

 - 

LSD 5% =14,64 seeds/spike; LSD 1% =19,59 seeds/spike; LSD 0,1 % =25,64 seeds/spike 
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Increased genetic capacity to set a larger 

number of grains/spike would result in a more efficient 

use of photosynthetic capacity during grain filling in 

favorable environments giving a substantial boost to 

yield potential [11].  

In the case of number of grains/spike, average 

value of genitor Izvor was of 54.0 grains/spike, with a 

standard deviation of 5.61 grains/spike, while F00628-

34 genitor registered 56.60 grains/spike and 12.44 

grains/spike standard deviation. For this character it 

was not registered differences statistically ensured 

(Table 5). 

For weight of grains/spike, average values of 

Izvor genitor was 2.47g/spike and F00628-34 genitor 

of 3.08g/spike and standard deviation of 0.64g/spike, 

respective 0.74g/spike (Table 6). 

Comparative with genitor Izvor it was 

registered only one significant positive difference, in 

the case of A i-II 123 line, of 0.95g/spike, while 

comparative with genitor F00628-34, it were not 

identified differences statistically ensured. Also, 

between the two genitors it was not registered 

significant differences. 

It was established in wheat that kernel set can 

be especially sensitive to environmental conditions 

such as moisture stress [6], light [5] and probably soil 

N levels [1]. This suggests that signalling may be 

involved in response to these environmental factors, 

especially at the critical growth stage when final grain 

number is determined through the abortion of potential 

florets [5]. So, mechanistic approaches can be applied 

to point the importance of physiological and genetic 

basis of grain set/grain abortion as a means to 

engineering plants with a less conservative strategy, 

better adapted to modern agronomy. 

High values of s% for grains weight/spike of 

A i-II 107 line indicate low stability in the 

experimentation area. 

[8] sustain that to obtain most effect of 

increased grain weight and size on yield, research on 

the strength and possible deviations from the negative 

correlation between grain weight and grain number are 

necessary.

Table 6 

Variation of grains weight/spike 

           Index 

Line 
Average Std. dev. s% Range 

Diff. 

 Li-Izvor 

Diff. 

 Li- F00628-34 

A i-I 18 2,80 0,77 27,64 1,76 0,33
ns

 -0,28
ns

 

A i-I  27 2,96 0,52 17,65 1,26 0,49
ns

 -0,12
ns

 

A i-I  69 2,52 0,59 23,24 1,53 0,05
ns

 -0,56
ns

 

A i-I  75 2,28 0,56 24,42 1,26 -0,19
ns

 -0,80
ns

 

A i-I  77 2,95 0,80 27,02 2,07 0,48
ns

 -0,13
ns

 

 A i-II 27 A 3,23 0,45 13,78 1,2 0,76
ns

 0,15
ns

 

A i-II 47 3,03 0,41 13,55 1,03 0,56
ns

 -0,05
ns

 

A i-II  55 2,22 0,55 24,67 1,46 -0,25
ns

 -0,86
ns

 

 A i-II 107 2,63 1,47 55,93 3,81 0,16
ns

 -0,45
ns

 

A i-II 123 3,42 0,54 15,86 1,25 0,95* 0,34
ns

 

Izvor (control) 2,47 0,64 25,76 1,44 - -0,61
ns

 

F00628-34 

(control) 
3,08 0,74 24,19 1,63 0,61

ns
 - 

LSD 5% = 0,88 g; LSD 1% = 1,18 g ; LSD 0,1 % = 1,55 g 

 

As concern one thousand grains weight, the 

average value of genitor Izvor was 39.22g, with a 

standard deviation of 10.12g. Genitor F00628-34, 

presented an average value of 49.86g, with a standard 

deviation of 3.43 g. The two genitors presented a very 

significant difference of 10.64g in favor of F00628-34 

(Table 7).  

Comparative with genitor Izvor, it were 

registered two positive differences appreciated 

statistically to the level of very significant, A i-I 69, A 

i-II 27 A and one as significant, A i-II 123. 

Comparative with genitor F00628-34, it were identified 

six negative differences appreciated statistically from 

significant (A i-I 18, A i-I  27, A i-I  75, A i-II 47) to 

very significant (A i-II  55).
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Table 7 

Variation of 1000 grains weight (g) 

     Index 

Line 
Average Std. dev. S% Range 

Diff. 

 Li-Izvor 

Diff. 

 Li- F00628-

34 

A i-I 18 43,22 1,95 4,50 5,1 4,00
ns

 -6,64
0
 

A i-I  27 42,82 1,95 4,54 5,4 3,60
ns

 -7,04
0
 

A i-I  69 52,60 1,50 2,85 3,5 13,38
***

 2,74
ns

 

A i-I  75 43,78 3,70 8,45 8,2 4,56
ns

 -6,08
0
 

A i-I  77 41,60 7,77 18,68 20,5 2,38
ns

 -8,26
00

 

 A i-II 27 A 50,10 2,63 5,26 6,3 10,88
***

 0,24
ns

 

A i-II 47 42,62 1,58 3,72 3,7 3,40
ns

 -7,24
0
 

A i-II  55 36,90 5,64 15,28 12,9 -2,32
ns

 -12,96
000

 

 A i-II 107 51,14 3,76 7,36 7,5 11,92
ns

 1,28
ns

 

A i-II 123 45,54 4,71 10,34 13 6,32
*
 -4,32

ns
 

Izvor (control) 39,22 10,12 25,81 24,6 - -10,64
000

 

F00628-34 

(control) 
49,86 3,43 6,88 8,6 10,64

***
 - 

LSD 5% = 5,70 g; LSD 1%=7,63 g; LSD 0,1 %=9,99 g 

 

Analysis of correlation coefficient was 

calculated for each character, between average value of 

each line, standard deviation, amplitude of variation 

and difference between average value of each line and 

average value of genitors.  

As concern spike length, it was identified a 

very significant coefficient between standard deviation 

and amplitude of variation. Negative significant 

coefficients were registered between average value of 

lines and amplitude of variation, between average 

value and standard deviation, standard deviation and 

difference between average value of each line and 

value of Izvor genitor, respective F00628-34, 

amplitude of variation and difference between average 

value of each line and value of genitor Izvor, respective 

F00628-34 (Table 8). 

  

Table 8 

Values of correlation coefficient between average and the analyzed statistical indices  

              

Correl. 

Characters 

Average 

value 

/Std. dev. 

Average 

value/range 

Std. dev. 

/range 

Std. 

dev./Diff.  

Li-Izvor 

Range/Diff. 

Li-Izvor 

Std. 

dev./Diff.  

Li-F00628-

34 

Range/Diff. 

Li-F00628-

34 

Spike lenght -0,687* -0,708* 0,989*** -0,687* -0,708* -0,687* -0,708* 

1000 seed 

mass 
-0,432

ns
 -0,445

ns
 0,983*** -0,432

ns
 -0,445

ns
 -0,432

ns
 -0,445

ns
 

No. of 

grains/spike 
-0,161

ns
 -0,190

ns
 0,983*** -0,161

ns
 -0,190

ns
 -0,161

ns
 -0,190

ns
 

Weight of 

grains/spike 
-0,203

ns
 -0,210

ns
 0,992*** -0,203

ns
 -0,210

ns
 -0,203

ns
 -0,210

ns
 

No. of 

spikelets/spike 
-0,622* -0,604* 0,995*** -0,622* -0,604* -0,622* -0,604* 

Yield -0,330
ns

 -0,354
ns

 0,994*** -0,330
ns

 -0,354
ns

 -0,330
ns

 -0,354
ns

 

LSD 5%  =0,602;    LSD 1% = 0,735;    LSD 0,1 % =0,776 

 

Resuming, between average value of lines and 

indices of dispersion, respective amplitude of variation 

and standard variation, it were identified negative 

correlation coefficients, which demonstrate the fact 

that experimented lines  with higher values of this 

character are homogenous.  

As concern number of spikelets/spike it was 

registered a very significant correlation coefficient 

between standard deviation and amplitude of variation. 

Negative significant coefficients between average 

value of lines and amplitude of variation, average value 

and standard deviation, standard deviation and 

difference of average value of each line and value of 

genitor Izvor, respective F00628-34, amplitude of 

variation and difference between average value of each 

line and value of genitor Izvor, respective F00628-34.  

Resuming, between average value of lines and 

indices of dispersion, respective amplitude of variation 

and standard deviation, it was registered negative 

correlation coefficients which demonstrate the fact that 

the lines with higher values of this character are 

homogenous.  
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In the case of one thousand seed mass, number 

of grains/spike and weight of grains/spike, it was 

identified only one very significant correlation 

coefficient, respective that between standard deviation 

and amplitude of variation.  

In an experiment with 20 different varieties of 

common wheat made by [3] as concern correlation 

coefficients which has direct and indirect effects on 

grain yield, reported that grain weight per spike was in 

high significant positive correlation with the number of 

grains per spike. 

 

Table 9 

Correlation coefficient 

value between 

each line and parental 

forms 

 

 

 

In the present study it was also analyzed the 

correlation between average standard deviations of 

Izvor for the characters and average standard 

deviations of the mutant/recombinant lines for the 

same characters. Based on these results, it was 

registered a correlation coefficient of 0.551 which 

presume that it is not absolutely obligatory that for 

parental form which present one character with a high 

standard deviation, the descendent lines have also high 

standard deviation for the same character (Fig. 2). So, 

the transmission of the uniformity degree of the studied 

characters presents low variability due to the complete 

homozygosity.

    

                     

 
Fig. 2  Correlation coefficient between experimented lines and Izvor parental form as concern standard deviations 

 

Conclusions 

 
On the basis of registered data and their 

statistical processing have been drawn the following 

conclusions: analysis of the variability degree of the 

studied characters transmission,  correlation 

coefficients analysis between standard deviations of 

genitors and standard deviations of descendent lines for 

the studied characters. 

As concern yield, the experimented 

mutant/recombinant lines, presented non-significant 

differences comparative with Izvor parental form and 

mostly negative very significant differences 

comparative with F00628-34 parental form. 

Ai-I 77 and Ai-II 27 A lines registered 

positive significant differences as concern spike length 

comparative with both parental forms. 

Crt. 

no. 
Line Izvor F00628-34 Izvor- F00628-34 

1 A i-I 18 0.36 0,98 -0,30 

2 A i-I  27 0.41 0,99 -0,26 

3 A i-I  69 0,40 0,99 -0,23 

4 A i-I  75 0,64 0,98 -0,39 

5 A i-I  77 0,88 0,87 -0,35 

6  A i-II 27 A 0,60 0,99 -0,27 

7 A i-II 47 0,43 0,99 -0,27 

8 A i-II  55 0,81 0,92 -0,35 

9  A i-II 107 0,42 0,99 -0,28 

10 A i-II 123 0,67 0,98 -0,31 
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There were identified some 

mutant/recombinant lines which presets higher number 

of spikelets/spike which outrun both parental forms. 

As concern number of grains/spike and grains 

weight/spike, the registered differences of the lines 

were mostly non-significant, positive and negative.  

Ai-I 69 and Ai-II 27 A lines presented positive 

and very significant differences as concern 1000 grain 

weight comparative with Izvor genitor and non-

significant comparative with F00628-34 genitor. 

Wheat crop genetic base improvement and 

agricultural practices could reduce the potential 

negative effects of climate change. 

Technique, such as doubled haploid 

production, should be used to establish genotyping 

breeding material and accelerate rates of genetic gains. 
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