
Assiut Journal of Agricultural Science, Vol 37,  No 2 , 2006 
 

 1 

EFFICIENCY OF LATE AND EARLY SELECTION 

FOR GRAIN YIELD UNDER DIFFERENT 

SELECTION CRITERIA AND DNA MARKER 

POLYMORPHISM IN WHEAT (Triticum aestivum L.) 
Talaat A. Ahmed 

Agronomy Department, Faculty of Agriculture, Assiut University, Assiut, Egypt. 

E-mail: talaat@aun.edu.eg 
 

Abstract: Two cycles of early 

selection (F4 & F5) and one cycle of 

late direct selection (F5) were used for 

grain yield to study the efficiency of 

pedigree line selection for grain yield 

in a population (multi-cross) of wheat 

at the Experimental Farm of Assiut 

University, Egypt.  Early selection 

was carried out under different 

selection criteria.  The results revealed 

high significant differences among F3 

families for all studied traits, 

reflecting the genetic variability 

among obtained families of base 

population. The genotypic coefficient 

of variation was decreased from the 

base population due to the increasing 

of homogeneity among families after 

selection from cycle to another.  It 

decreased from 28.86 % in the base 

population to 15.82 and 3.08 % in 

grain yield/plant (as a selection 

criteria) after second cycle of early 

selection and late selection, 

respectively. The response to selection 

in grain yield was 25.51 % in late 

selection compared to 17.76 %, 2.44, 

16.80 and 12.49 % with grain 

yield/plant, biological yield/plant, 

number of spikes/plant and harvest 

index as selection criteria in early 

selection, respectively, after second 

cycle of selection.  It is clear from 

these results that the late selection 

gave the highest values of selection 

response (25.51) followed by early 

selection (17.76 %) for grain 

yield/plant as selection criteria. The 

high positive coefficient of genotypic 

correlation between grain yield/plant 

and each of number of spike/plant, 

biological yield and harvest index in 

base population is still in the same 

direction after second cycle of 

selection under different selection 

criteria, consequently, these traits 

could be used as selection criteria next 

to direct selection to improve grain 

yield in wheat. Late direct selection 

matched early direct one for grain 

yield/plant and indirect for number of 

spikes/plant for only the highest 

family (No. 100) among selections 

which yielded 21.81 g for grain 

yield/plant. Results of EST marker 

indicated that the obtained lines have 

wide range of genetic variation as 

revealed by the molecular DNA 

marker level. 
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Introduction 

Developing high-yielding wheat 

varaities has been a major factor in 

lessening world hunger as well as 

satisfying the fast growing 

population needs in Egypt. Usually, 

higher yields allow farmers to plant 

the same area of land and end up 

with more food harvested and 

reduce the need for more lands.  The 

main objective of most wheat 

breeding programs is to develop 

high yielding varieties with good 

qualities.  Pedigree selection for 

yielding potential in wheat and other 

cereal crops assumes selection in the 

F2 generation of individual plants 

spaced apart to enable their 

evaluation. Then selection from F3 

to F6 generation is practiced among 

and within families following 

evaluation in row plots and/or in 

yield trials (Poelhman and Sleper, 

1995).  Selection for yield from 

early generation based on single 

plant evaluation is mostly interesting 

and should be initiated in the F2 

generation (Shebeski, 1967; Sneep, 

1977).  Wheat breeders improve 

grain yield through selection by 

using grain yield itself as a selection 

criteria (Loffler and Busch, 1982).  

Mahdy (1988) reported that 

selection based on grain yield per se 

was effective in improving grain 

yield as well as increased spike 

length, number of spikes/plant and 

grain number/spike. The goal of 

early generation selection is to 

increase breeding efficiency through 

the early identification of superior 

heterogeneous populations.   

Kheiralla (1993) reported that 

direct selection for spike length, 

1000 kernal weight, number of 

kernels /spike and number of 

spike/plant resulted in an increase in 

grain yield after two cycles of 

selection. 

The early elimination of inferior 

populations and subsequent concent-

ration of selection efforts within 

superior populations is assumed to 

result in increased efficiency. The 

concept of early generation testing 

in self-pollinating species as a 

means to identify superior bulk 

hybrid populations was first 

described by Immer (1941) and has 

been used in various crops with 

varying success.  Numerous variants 

of early generation selection have 

been developed and employed. 

Harlan et al. (1940) used F2 bulks to 

identify superior barley (Hordeum 

vulgare L.) populations.  The 

evaluation in all generations gave 

similar yield gains and therefore the 

F2 families selected from the F1 

generation would be the most 

advantageous for selection (Cregan 

and Busch, 1977; Singh et al., 1990; 

Singh et al., 1998; Martin and 

Geraldi, 2002).  Otherwise, Fowler 

and Heyne (1955) reported poor 

predictive results from bulk hybrid 

tests of hard red winter wheat 

(Triticum aestivum L.).  Selection 

for quantitative traits with low 

heritability must be delayed until 
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later generations (Frederikson and 

Kronsted, 1985).  Furthermore, late 

pedigree selection started in the F5 

for one cycle increased grain 

yield/plant in wheat by 13.06 % 

compared to 7.6 % from the bulk 

sample after three cycles of selection 

started early in the F3 (Ismail et al., 

1996). 

Several molecular markers were 

used to study the genetic variability 

and relationship among wheat 

germplasm (Zhang et al., 2000; Cao 

et al., 2000; Taghian and Abo-

Elwafa, 2003).  ESTs “Expressed 

Sequence Tags” are derived from 

coding DNA, which generally has a 

high degree of sequence 

conservation, they are more likely to 

be transportable across pedigree and 

species boundaries than are markers 

derived from non-expressed 

sequences (Lazo et al. 2004).  

Therefore, ESTs can be used in 

studying genetic variability, QTL 

analysis, map-based cloning and 

synteny analysis among related 

species. 

The objective of the current study 

was to estimate the efficiency of 

pedigree line selection in late and 

early generations for grain yield 

using different selection criteria.  

Furthermore, EST marker was used 

to detect the genetic varability under 

the molecular level among some F5 

families compared to their parents. 

Materials and Methods 

This study was carried out during 

2001/02, 2002/03, 2003/04 and 

2004/05 seasons on clay-loam soil at 

Assiut University experimental Farm, 

Egypt. 

Genetic materials 

 The genetic materials used in this 

study were the F2, F3, F4 and F5 

segregating generations of one 

multiple cross population of five 

wheat parents (Fig. 1).  The five 

parents were as follows; P1; Tokowe, 

P2; Giza 164, P3; Sonora 64, P4; 

Giza 155, P5; Sakha 69. 

Field procedures 

 In 2001/02 season; the F2 seeds 

were grown in non-replicated trail in 

rows, 4 m long, 30 cm apart and 5 cm 

between seeds to get the F3 seeds. 

 In 2002/03 season; (Base 

population) part of seed for 186 F3-

families of the studied population 

were evaluated in a Randomized 

Complete Block Design with three 

replications.  The experimental unit 

was single row, 4 m long, 30 cm 

apart and 5 cm between hills.  One 

plant per/hill was left after complete 

emergence.  The following traits 

were measured on 10 random 

guarded plants for each plot; 1- plant 

height, cm; 2- main spike length, cm; 

3- number of spikes/plant; 4- 

biological yield/plant, g; 5- grain 

yield/plant, g; 6- harvest index, % 

and seed index (100 kernel weight), 

g. 
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 The F3-family means provided 

the base of pedigree line selection, 

the 37 superior families (selection 

intensity 20%) were selected for 

each of grain yield/plant, biological 

yield, number of spikes/plant and 

harvest index as early selection 

criteria.  The superior plant/family 

was saved to initiate the first cycle 

of pedigree line selection.  The 

choice of pervious four traits was 

done based on their high variability 

(G.C.V. and P.C.V.) as well as high 

genotypic correlation between grain 

yield/plant and each of the other 

three traits.   

In 2003/04 season; selection was 

repeated using all procedures of 

those in 2002/03 season.  Means of 

selections were ranked to initiate the 

second cycle of pedigree line 

selection for each selection criteria. 

In 2004/05 season; 10 superior 

families for each selection criteria 

(second cycle) were generated in the 

same way of the first cycle of 

selection.   

All families (186) were grown in 

each season for two purposes; First, 

to calculate the generation mean for 

base (F3), first cycle (F4) and 

second cycle (F5) of selection, and 

Second, to initiate late selection for 

grain yield/plant only in F5 as a 

selection criteria as follow: other 

part of F3 seeds was grown in bulk 

across the F3 and F4, respectively.  

Then, seeds of F5 families were 

grown in same way for pedigree line 

selection.  The comparison among 

all early and late selections was 

done over the obtained data. 

Statistical analysis 

 The analysis of variance through 

base population and the two cycles 

of selection for each selection 

criteria was performed according to 

Gomez and Gomez (1984).  

Genotypic correlation between grain 

yield/plant and each of other studied 

traits in base and all selection 

criteria of both cycles of selection 

was done using the method of 

Walker 1960.  Moreover, direct and 

indirect response to selection over 

the generation mean with all 

selection criteria were calculated for 

first and second cycles of selection. 

  The phenotypic and genotypic 

coefficient of variability were 

calculated according to Burton 

(1952).   

Fingerprinting using EST marker 

Four parents (Sonora 69, Giza 

164, Sakha 69 and Tokowe) and 

fifteen F5 lines were chosen 

randomly to conduct fingerprinting 

and screening the polymorphisms 

among studied lines under molecular 

level.  Genomic DNA was extracted 

and purified from fresh leaf samples 

using Dneasy
plant

 Minikit 

(QIAGEN).  Purified DNA was 

quantified using Agarose mini gel 

electrophoresis.  

 On the basis of sequence of 

wheat EST (P04G09860, actin 

binding protein, putative), PCR 
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primer pair was designed and used 

for screening the polymorphism.  

The primers sequences were as 

follow: 

For:5’ 

ACCTTCTCAACGGGTTGATTC 3’ 

Rev:5’ GCTTCTTTATCCTCGGCTTCT 

3’ 

  PCR was carried out under the 

following conditions; one initial 

strand separation  cycle at 94 ºC for 

4 min followed by 32 cycles 

including a denaturation step at 94 

ºC for 30 sec, an annealing step at 

52 ºC for 30 sec and polymerization 

step at 72 ºC for 1 min, with final 

extension step at 72 ºC for 5 min.  

Reactions were performed in total 

volume of 25 µl.  DNAs of PCR 

products were digested with two 

restriction enzymes RsaI and ApaI.  

Digested DNAs were loaded on 2 % 

Agarose gel. 

Results and discussions 

Base population 

One hundred eighty six F3 

families (base population) of 

multiple cross were grown in 

2002/2003 season on clay-loam soil 

at Assiut Experimental Farm.  They 

were evaluated for their 

performance.  The results in Table 1 

revealed that there were highly 

significant differences among the 

F3-families for plant height, spike 

length, number of spike/plant, 

biological yield/plant, grain 

yield/plant, harvest index and 100 

kernel weight, reflecting the genetic 

differences among obtained F3-

families.   

 

Table(1): Analysis of variance for studied traits in F3-families (base 

population) of wheat. 

S.O.V. d.f. 
Plant 

height 

Spike 

length 

No. of 

spikes/plant 

Biological 

yield/plant 

Grain 

yield/plant 

Harvest 

index 

Seed 

index 

Rep 2 18.25 0.64 5.54 186.5 25.80 4.70 0.64 

Families 185 543.94** 3.27** 23.35** 140.91** 193.98** 32.01** 3.27** 

Error 370 30.56 0.30 4.70 102.55 17.45 5.02 0.30 

 

The averages of 115.00 cm, 9.71 

cm, 9.55, 50.95 g, 15.58 g, 30.59 % 

and 4.71 g were exerted for previous 

characters, respectively (Table 2).  

Also, high phenotypic (PCV) and 

genotypic (GCV) coefficients of 

variation were recorded for all 

studied traits.  The highest values of 

P.C.V. and G.C.V. were obtained for 

number of spikes/plant (19.17 & 

17.14), biological yield/plant (23.21 

& 22.35), grain yield/plant (30.25 & 

28.86) and harvest index (18.57 & 

17.05%), respectively (Table 2). 
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Highly significant differences 

among the F3 families and 

sufficient of variability were 

obtained for spike length, number 

of spikes/plant, 100 kernel weight 

and grain yield/plant in wheat 

(Kheiralla, 1993). 

Moreover, high genotypic 

correlation coefficients were found 

between grain yield/plant and each of 

number of spikes/plant (0.747), 

biological yield/plant (0.867) and 

harvest index (0.611) in base 

population (Table 3).  Therefore, these 

four traits could be used for pedigree 

line selection as selection criteria in 

early generation such (F3-families). 

 

Table(3):  Genotypic correlation between grain yield/plant and each of other 

studied traits in base population, both cycles of selection under 

different selection criteria and late selection. 

Selection Criteria 
Plant 
height 

Spike 
length 

No. of 
spikes/plant 

Biological 
yield/plant 

Harvest 
index 

Seed 
index 

Base population 0.184 -0.196 0.747 0.867 0.611 -0.196 

E
ar

ly
 s

el
ec

ti
o
n

 
 

Biological 

yield/plant 

C1 -0.120 -0.020 0.673 0.682 0.772 0.151 

C2 -0.149 -0.574 0.385 0.297 0.503 0.688 

No. of 
spikes/plant 

C1 -0.552 -0.136 0.792 0.673 0.761 0.262 

C2 -0.578 0.364 0.651 0.840 0.405 -0.579 

Harvest 

index 

C1 -0.453 -0.212 0.861 0.767 0.852 0.144 

C2 0.726 -0.338 0.642 0.932 0.490 0.201 

Grain 

yield/plant 

C1 -0.286 -0.263 0.813 0.692 0.603 0.215 

C2 0.365 -0.218 0.713 0.897 0.362 -0.093 

Grain yield/ 

plant (LS*) 
C2 0.761 -0.259 0.842 0.637 0.266 -0.362 

*(LS), Selection in late generation (F5) 

 

Selection criteria 

Means, P.C.V and G.C.V. 

The means, P.C.V. and G.C.V. 

for all studied traits in both cycles 

(2003/04 and 2004/05 seasons) of 

selection under different selection 

criteria were presented in Table 2.  

The results of genotypic coefficient 

of variability (Table 2) indicated that 

the direct and indirect selection had 

the most deleterious effect on the 

genetic variability of the selection 

criteria.  For example, the g.c.v. of 

grain yield/plant decreased from 

28.86% in the base population to 
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15.82 and 3.08% for this trait (as a 

selection criteria), after the second 

cycle of early and late selection, 

respectively.  This means that the late 

selection could reduce the genetic 

variability among selections more 

than early selection after two cycles of 

selection for grain yield/plant.  The 

little variability in late selection was 

also revealed as insignificant 

differences among those selections for 

grain yield/plant (Table 5).  Moreover, 

the genetic variability was decreased 

after the second cycle of selection in 

other criteria and correlated traits of 

different selection criteria (Table 2).  

Consequently, small genetic variance 

and little selection progress could be 

expected after the second cycle for 

early selection.  This result is clear 

with late selection for grain 

yield/plant.  Similarly, it is clear that 

phenotypic coefficient of variation 

was decreased from the base 

population due to the increasing of 

homogeneity among families after 

selection from cycle to another.  

Similar results were obtained by 

Mahdy et al. (1996) and Kheiralla, 

(1993). 

 

Table(4): Direct and correlated response of selection for studied traits of 

both selection cycles under different selection criteria. 

Criteria 
Plant 
height 

Spike 
length 

No. of 
spikes/plant 

Biological 
yield/plant 

Grain 
yield/plant 

Harvest 
index 

Seed 
index 

Biological 

yield/plant 

C1 
0.81 0.61 0.28 3.52 3.23 -0.83 3.17 

C2 
2.23 -2.25 -1.62 2.49 2.44 -0.24 -6.98 

No. of 
spikes/plant 

C1 
-1.89 -2.50 4.09 5.44 9.18 3.44 1.77 

C2 
-0.17 1.39 -0.42 12.77 16.80 2.63 -11.46 

Harvest 

index 

C1 
-1.80 -1.89 1.49 1.80 4.52 1.81 1.77 

C2 
-4.96 -5.28 -1.73 -10.65 12.49 14.99 -5.32 

Grain 

yield/plant 

C1 
-0.36 -0.09 2.70 6.30 9.71 3.72 3.77 

C2 
-2.25 -2.25 -3.15 4.86 17.76 10.67 -6.48 

Grain yield/ 
plant (LS)* 

C2 
-3.85 -1.24 14.21 25.81 25.51 9.44 -9.64 

*(LS), Selection in late generation (F5) 

 

 The means of grain yield/plant 

for selections after second cycle 

were increased compared to the 

generation mean even under early 

selection of different criteria or with 

late selection for grain yield/plant.  

The late selection subjected to be the 

best and gave the highest mean of 

18.35 g compared with 17.22, 14.98, 

17.08 and 16.45 g for grain 

yield/plant with selection criteria of 

grain yield/plant, biological 
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yield/plant, number of spikes/plant 

and harvest index in early selection 

(Table 2).   

Response of selection and 

genotypic correlation 

Response to selection is the mean 

deviation for offspring of selected 

parent from the population mean 

(Falconer, 1989).  The results 

exhibited to give higher values for 

response of selection in grain yield 

25.51 % in late selection of grain 

yield/plant compared to 17.76, 2.44, 

16.80 and 12.49% for grain 

yield/plant, biological yield/plant, 

number of spikes/plant and harvest 

index as selection criteria in early 

selection, respectively, after second 

cycle of selection (Table 4).  It is 

clear from this results that the late 

selection gave the highest response 

(25.51 %) of selection followed by 

early selection (17.76%) for grain 

yield/plant as a selection criteria.  

Thus, we can conclude that the 

direct selection in late generation is 

preferable way to improve grain 

yield in wheat based on our results.  

Also, Ismail et al. 1996, found that 

the late pedigree single trait 

selection was more effective than 

early selection in wheat.  Moreover, 

Kheiralla (1993) concluded that 

selection based on yield per se was 

the most effective in increasing 

grain yield itself in wheat.  The 

predicted direct response in grain 

yield reached to 20.81 % as a 

percent of the better parent 

(Kheiralla, 1993).  The correlated 

response of selection ranged from 

negative to positive values as shown 

in Table 4.  For example, the 

correlated responses were (–9.64 

and –6.48) for seed index (100 

kernel weight) in late and early 

selection of grain yield/plant after 

second cycle of selection, 

respectively, (Table 4).  This result 

expressed the less values for seed 

index of 5.44 and 5.63 g in late and 

early selection under grain 

yield/plant as a selection criteria 

compared to 6.01 g of generation 

mean after second cycle of selection 

(Table 2).  Also, the genotypic 

correlation coefficients were 

negative between grain yield/plant 

and seed index in the same subjects.  

These results revealed that the high 

genotypes in grain yield posses less 

seed index.  These results are 

confirmed with those were obtained 

by Mahdy, 1996. 

 On other hand, the high positive 

coefficients of genotypic correlation 

between grain yield/plant and each 

of number of spike/plant (0.747), 

biological yield (0.867) and harvest 

index (0.611) in base population still 

in the same direction after second 

cycle of selection under different 

selection criteria (Table 3).  This 

means that these traits could be used 

as selection criteria next to direct 

selection to improve the grain 

yield/plant as shown and relative to 

direct and indirect response of 

selection in Table 4. 
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Table(5): The mean of grain yield/plant for the 10-superior families after 

second cycle of selection under different selection criteria. 

Selection 
Criteria 

Biological 
yield/plant 

No. of 
spikes/plant 

Harvest index 
Grain 

yield/plant 
Grain yield/plant 

(LS)* 

1 (37) 19.20 (100) 21.81 (180) 19.81 (100) 21.81 (100) 21.81 

2 (111) 16.99 (161) 21.37 (121) 19.02 (37) 19.20 (180) 19.81 

3 (151) 16.81 (130) 20.24 (160) 18.52 (160) 18.52 (121) 19.02 

4 (131) 16.64 (181) 18.78 (110) 17.86 (111) 16.99 (20) 18.67 

5 (122) 15.71 (109) 18.33 (151) 16.81 (151) 16.81 (118) 18.30 

6 (56) 13.89 (108) 15.91 (152) 16.31 (131) 16.64 (5) 17.41 

7 (105) 13.74 (66) 15.34 (122) 15.71 (108) 15.91 (90) 17.31 

8 (178) 13.57 (50) 15.30 (66) 15.34 (122) 15.71 (86) 17.28 

9 (159) 13.23 (105) 13.74 (173) 14.18 (66) 15.34 (20) 18.67 

10 (142) 9.98 (142) 9.98 (184) 10.94 (50) 15.30 (118) 18.30 

Mean 14.98 17.08 16.45 17.22 18.35 

LSD 0.05 2.29 1.98 4.18 4.09 - 

LSD 0.01 3.14 2.71 5.73 5.60 - 

*(LS), Selection in late generation (F5) 

 

Means of superior selections; 

 Mean of grain yield/plant for the 

10-superiour families after second 

cycle of selection under different 

selection criteria are presented in 

Table 5.  As it is mentioned before, 

the mean of direct selection over all 

selections under late selection 

ranked in first order (18.35 g) 

followed by early direct selection 

(17.22 g) for grain yield/plant.  The 

number of spikes/plant is ranking in 

third order (17.08 g).  Only the 

highest family (No. 100) among all 

selections yielded 21.81 g for grain 

yield/plant matched late direct 

selection with each of early direct 

one for grain yield/plant and indirect 

for number of spikes/plant.  Also, 

the two families nos. 121 and 180, 

which yielded 19.02 and 19.81 g, 

respectively, shared in late direct 

selection for grain yield/plant and 

early indirect one for harvest index.  

Both of the families (nos. 121 and 

180) appear to be high in grain yield 

as mentioned before.  On the other 

hand, four families (nos. 66, 122, 

151, and 160) combined in early 

direct selection for grain yield/plant 

and harvest index.  The early direct 

selection of grain yield/plant 

matched each of indirect one of 

biological yield/plant in five 

families (nos. 37, 111, 122, 131 and 

151) and number of spikes/plant in 

four families (nos. 50, 66, 100 and  
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108).  Finally, some selected famili-

es combined in three selection 

criteria in grain yield/plant after 

second cycle of selection such as no. 

66 which was in early direct 

selection for grain yield/plant and 

indirect for number of spikes/plant 

and harvest index.  Also, families 

nos. 122 and 151 included in early 

direct selection of grain yield/plant 

and each of indirect for biological 

yield/plant and harvest index.  

Moreover, family no 100 found to 

be in the same trend (combined in 

three selection criteria) as mentioned 

before. 

These results confirmed the high 

positive genetic correlations betw-

een grain yield/plant and each of 

biological yield/plant, number of 

spikes/plant and harvest index 

(Table 3).  It is clear from these 

results that the latter two traits could 

be used as indirect selection, which 

gave response of selection of 16.80 

and 12.49% for grain yield/plant, 

respectively, and ranked after direct 

late and early selection of grain 

yield in wheat.  These results are on 

line with those were obtained by 

Taghian et al. 1998, who concluded 

that selection within the multi-

parental crosses was more effective 

than that in bi-parental crosses. 

Detection of genetic variability by 

using EST marker 

Double bands with sizes of 950 

and 900 bp, could be amplified for 

the four parents and nine lines, while 

six lines showed single band with 

900 bp size (Fig. 2a).  Then, the 

PCR products have been digested 

with two restriction enzymes (RsaI 

and ApaI).  However, the restriction 

enzymes could cut the smaller band 

of 900 bp into two fragments with 

the sizes of 600 and 300 bp, 

respectively (Fig. 2b).   

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

a 

950 

900 

Fig.(2a):Electropheresis of PCR products amplified by EST (P04G09860) 

marker  on an agarose gel (2% agarose), where M is wide range 

ladder DNA marker, lanes 1-4 are four parents (Sonora 69, Giza 164, 

Sakha 69 and Tokowe) and fifteen F5 lines were chosen randomly. 

Fig.(2b):PCR products were digested with two restriction enzymes (RsaI 

and ApaI). Arrows indicate the sizes of bands in bp. 

 

 

 

 

 

 

 

 

 

b 

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

950 
600 
300 
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In total, after digestion three clear 

bands could be seen in the four 

parents Sonora 69, Giza 164, Sakha 

69 and Tokowe as well as in nine 

lines of 5, 8, 9, 11, 12, 13, 15, 16 

and 19.  However, the  other six 

lines no. 6, 7, 10, 14, 17 and 18 

showed only two clear bands with 

sizes of 600 and 300 bp.  These 

results clearly indicate that the 

polymorphic bands appeared only 

among the segregating lines while 

parents showed monomoerphic 

bands.  These findings prove that the 

studied lines have wide range of 

genetic variation even under 

molecular DNA marker level.  

Consequently, the EST analysis 

could be used to detect the genetic 

variability among studied F5 lines 

compared to their respective parents.  

ESTs were used widely to detect 

DNA polymorphism in different 

kind of plants such as Rice and 

Brassica (Sato and Nishio 2003, 

Inoue and Nishio 2004 and 

Shirasawa et al. 2004). 
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كفاءة الانتخاب المتأخر و المبكر لمحصول الحبوب تحت صفات انتخابية 
 فى القمح DNAراثية باستخدام مثبرات الـ مختلفة ، و الاختلافات الو

(Triticum aestivum L.) 

 طلعت عبد الفتاح احمد

 جامعة أسيوط –كلية الزراعة  –قسم المحاصيل 

مت  منتتدتيا مبمر ت  و  تدبر او ا  (F4 & F5)و او تتة   (F3)تم إستتدامم شيتة ا مسيستة  
ا فى محصول مبحروا فى شية ا )متعااا ومحاا م  ملإتتديا مبمتأد  و دبر با مس   فيءا منتتدي
 مص . –مبهج ( م  مبقمح فى مبمز ش  مبرحثة  بجيمع  أسةوط 

تم تتفةد ملإتتديا مبمر   رإستتدامم صتفيإ إتتديرةت  مدت فت  ن رةتمتي تتم إجت مء ملإتتدتيا مبمتتأد  
 -مريي ا بمحصول مبحروا فى مبجةل مبديمس فقط . و ةم   ت دةص مبتتيئج فةمي ة ى :

ظهتت إ مبتتتتيئج وجتتوا إدتعفتتيإ معتوةتت  شيبةتت  رتتة  شتتيئعإ مبجةتتل مبثيبتت  بجمةتت  مبصتتفيإ أ .أ 
 مبما وس  ممي ةع س مبترية  مبو مثى رة  ت ر مبعيئعإ فى مبعية ا منسيسة .

إتدفض معيمل مندتعف مبتو مثى شمتي  تي  ش ةت  فتى مبعيتة ا منسيستة  رسترا زةتياا منصتيب   .ا 
% فى  68.82ملإتتديا م  او ا إتتديرة  إبى مد ى ن حة  إتدفض م  مبو مثة  رة  مبعيئعإ رعا 

فى محصول مبتريإ )  صف  إتتديرة  ( رعتا او تتة  مت   % 8..8و   28.86مبعية ا منسيسة  مبى 

 ملإتتديا مبمر   و مبمتأد  شل مبت تةا .

تتتأد  فتتى ملإتتدتتيا مبم % 86.22قتتةم ملإستتتجير  باتتدتتيا فتتى صتتف  محصتتول مبحرتتوا  يتتتإ  .ج 
متت   تتل متت  مبصتتفيإ ملإتتديرةتت  منتةتت  محصتتول  % 26.69ن  .22.8ن  6.66ن  27.72مقي تتت  رتت  

مبحروا / ترتيإ ن مبتوز  مبرةوبتوجى / ترتيإ ن شتاا مبستتيرل / ترتيإ و معيمتل مبحصتيا فتى ملإتتدتيا 
مبمتأد   مبمر   ش ى مبت تةا و دبر رعا او تة  م  ملإتتديا . و ةتضح م  ت ر مبتتيئج أ  ملإتتديا

( فتتتى % 27.72( و ترعتتت  ملإتتدتتتيا مبمر تتت  ) %68.82أشطتتتى أش تتتى قتتتةم باستتتتجير  باتتدتتتيا )
 محصول حروا مبتريإ مريي ا  صفيإ إتتديرة  .

معيمل ملإ تريط مبموجا رة  محصول مبحروا / تريإ و  ل م  شاا مبستيرل / تريإ و مبتوز     .ا 
  إستم  فى تفس ملإتجيه رعا او تتة  مت  ملإتتدتيا مبرةوبوجى و معيمل مبحصيا فى مبعية ا منسيسة

تحتإ جمةت  مبصتفيإ ملإتتديرةت  مبمدت فت  ن و ريبتتيبى ةم ت  إستتدامم اتده مبصتفيإ  صتفيإ إتتديرةت  
 رجيتا ملإتتديا مبمريي  بتحسة  محصول مبحروا فى مبقمح . 

جتم محصتول  6.82( رة  مبمتتدريإ و مبتى أشطتإ ..2اتير فقط أش ى شيئ   محصون )  قم  .ه 
حروا / تريإ إيت  إ فى ملإتتديا مبمتأد  بمحصول مبحروا / تريإ مرييت ا و  تل مت  ملإتتدتيا 

 مبمريي  مبمر   بمحصول مبحروا / تريإ و ملإتتديا غة  مبمريي  بصف  شاا مبستيرل / تريإ .

تهتي أ  مبستعنإ مبمتحصتل ش ةهتي فتى مبجةتل مبدتيمس رة ESTأظه إ تتيئج تح ةل ومسميإ مب   .و 

 ماى ومس  م  مبترية  مبو مثى ش ى مبمستوى مبجزةئى .  

 


