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Abstract: 

This study was carried out 

during the period from 2004/05 

to 2006/07 growing seasons, at 

Faculty of Agriculture, Sohag 

University, Egypt to estimate 

observed and expected response 

to selection and other genetic 

parameters and calculate drought 

susceptibility index. Results re-

vealed highly significant differ-

ences between F3 and F4 families 

under normal and drought condi-

tions for days to heading, spike 

length, no. of spikes/plant, no. of 

kernels/spike, 100-kernel weight 

and grain yield/plant. 

 Observed direct response to 

selection for days to heading was 

negative and highly significant 

compared with bulk and the 

check cultivar in F4 with values 

of -5.58 and - 13.88 % and -6.13 

and -13.88 % under normal and 

drought conditions, respectively. 

The expected response to selec-

tion was 3.15 and 3.68% under 

normal and drought conditions, 

respectively. Observed direct 

response to selection for grain 

yield/plant was positive and 

highly significant compared with 

bulk, better parent and the check 

in F4 with values of 28.19, 18.59 

and 26.09 % and 27.49, 16.67 

and 21.20 % under normal and 

water stress conditions, respec-

tively. On the other hand, the 

expected response to selection 

was 11.98 and 9.06% under nor-

mal and drought conditions, re-

spectively.  

Phenotypic and genotypic 

coefficients of variation under 

normal conditions for days to 

heading of the early families 

were 4.75 and 4.26% in F3 and 

5.17 and 4.84% in F4 generation, 

respectively. While under 

drought stress conditions those 

values were 4.26 and 4.05% in F3 

and 4.84 and 4.78% in F4 genera-

tion, respectively. Phenotypic 

coefficient of variation for grain 

yield of the highest yielding fam-

ilies under favourable conditions 

was 14.57 and 13.40 % in F3 and 

F4 generations, respectively, 

while, it was 13.32 and 12.43 % 

in the same generations, respec-

tively under water stress condi-

tions. 
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Likewise the genotypic coeffi-

cient of variability under normal 

conditions was 12.48 and 11.96 

% in F3 and F4 generations, re-

spectively. Meanwhile, it was 

10.82 and 10.89 % under drought 

stress conditions in the two gen-

erations, respectively.  

High broad sense heritability 

values for days to heading of the 

early families was obtained under 

normal and drought stress in F3 

and F4 generations. While narrow 

sense heritability was 34.34 and 

39.40 % in F4 generation under 

normal and drought stress, re-

spectively. The broad sense her-

itability for grain yield/plant of 

the highest yielding families was 

high under normal and water 

stress in F3 and F4 generation, 

while, the narrow sense heritabil-

ity was 53.34 and 43.43 % in F4 

generation under the two studied 

conditions, respectively. These 

results showed that the pedigree 

method of selection was effective 

to produce new lines tolerant to 

drought stress with high grain 

yield. 

Drought susceptibility index 

showed that the nine families, 

i.e., no. 19, 22, 24, 25, 33, 35, 37, 

38 and 39 produced relatively 

high grain yield under drought 

stress environments due to high 

yield potential, rather than having 

low susceptibility to stress envi-

ronments. These genotypes could 

be used as source of drought tol-

erance/or factors contributing to 

general adaptation.  

Introduction: 

Wheat is considered the most 

important cereal crop in terms of 

area and production. In Egypt, 

wheat production is far below to 

meet the local consumption of 

the growing population of the 

country which resulted in in-

creasing wheat imports. The total 

wheat production in 2008 season 

was 8 million metric tons ob-

tained from 3 million feddans 

and the annual consumption of 

wheat was about 14 million met-

ric tons so the imported wheat 

was about 6 million tons (F.A.O. 

Statistic Year Book, 2009). In-

creasing wheat production verti-

cally and horizontally became an 

important target to reduce the 

amount of wheat imports, save 

hard currency and provide 

enough quantity to meet the in-

crease in internal demands. These 

targets could be realized through 

expanding wheat cultivated area 

in the new reclaimed areas as 

well as rainfed area with using 

drought tolerant wheat cultivars. 

Such cultivars could help in-

creasing land use efficiency.  

In Egypt, earliness has sever-

al advantages, for instance, early 

cultivars are highly needed to fit 

in new crop intensive rotation as 

planting cotton after wheat and 

planting wheat after harvesting 

short duration vegetable crops, 

ect. Also, early cultivars are also 

prefered to escape drought, heat, 

diseases, pests and other stress 

injuries that occure at the end of 

growing season (Menshawy, 

2007).   

The efficiency of a breeding 

program for drought tolerance 

depends largely on the efficiency 

of selection criteria and the selec-
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tion method used to achieve ge-

netic improvement through selec-

tion. In addition to the complexi-

ty of drought itself (Passioura, 

1996, 2007), plant response to 

drought is complex and different 

mechanisms are adopted by 

plants when they encounter 

drought (Levitt 1980, Jones et al. 

1981, Jones 2004). The most im-

portant mechanism is drought 

escape by rapid development 

which allows plants to finish 

their cycle before severe drought 

stress occur, so the selection for 

earliness is very beneficial to 

drought tolerance. Nasr and 

Ghoshe (1977) found 92 % herit-

ability estimate for heading date 

in segregated wheat population 

grown under rainfed conditions 

in semi-arid region of the Middle 

East in Iran. Broad and narrow 

sense heritabilities for heading 

date were 0.87 and 0.85 (Calzola-

ri et al., 1980). The broad sense 

heritabilities for heading date 

ranged from 82.4 to 90.8 % in 

seven crosses (Das and Raz-

zaque, 1983) 

The increase in wheat grain yield 

is considered the final goal for 

breeding programs under drought 

conditions to face the growing 

population requirements (Tam-

mam et al., 2004a and b), thereby 

it has been advocated to develop 

genotypes, which consistently 

show superior yields. In the 

breeding programs the first step 

is to identify, the superior toler-

ant genotypes to be used. Herita-

bility estimates of developmental 

traits in spring wheat were inter-

mediate to high (Mou and Kron-

stad, 1994 and Menshawy, 2007). 

Heritability of days to heading 

and grain yield has been studied 

under drought conditions by 

many investigators. Broad sense 

heritability for days to heading 

and grain yield were high (Cal-

zolari et al., 1980, Kheiralla et 

al., 1993, Wiersma et al., 2001 

and Shamroukh, 2006) On the 

other hand, narrow sense herita-

bility values were moderate for 

days to heading and grain 

yield/plant (Attia, 2003 and 

Shamroukh, 2006). Information 

about association of earliness and 

grain yield and its components 

can help breeders for increasing 

the selection efficiency (Men-

shawy, 2007). 

The objective of this study was to 

estimate the selection response 

for earliness and grain yield un-

der normal and drought stress 

conditions.  

Material and methods 

The present study was carried out 

during the period from 2004 

/2005 to 2006/2007 growing sea-

sons, at Faculty of Agriculture, 

Sohag University, Egypt, to es-

timate the response to selection 

(i. e. pedigree selection) under 

normal and water stress condi-

tions, in early generations of a 

bread wheat (Triticum aestivum 

L. em. Thel) population originat-

ed from the cross between Sids 4 

and Tokwie. The genetic parame-

ters were estimated in F3 and F4 

generations. The pedigree and 

origin of the two parents and the 

check (Sahel 1) is presented in 

table 10 
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Table (1): The pedigree and origin of the parents and the check (Sahel  

                 1) used in this study. 

Parental name  Pedigree Origin 

Sids 4 (P1) May'S'/Mon'S'//CMH74A.592/

3/Giza 157*2 

Egypt 

Tokwie (P2) ------ South Africa 

Sahel 1 NS 732/PIMA//Veery'S' ICARDA 

 

In the 2004 / 05 season, 1000 

plants of F2 generation were 

grown in four non-replicated 

plots. Each plot consisted of 12 

rows 3 m long, 20 cm apart and 

grain spaced 10 cm within row 

(average 30 individual 

plant/row). Also, the parents and 

the local check (Sahel 1, drought 

tolerant) were grown alongside 

each a row. The cultural practices 

were carried out as recommended 

for wheat production. Data were 

collected on 600 harvested 

plants. Data were recorded on 

number of days to heading, No of 

spikes/plant, 100 kernels weight 

and grain yield/plant for each 

individual plant. The 60 highest 

yielding plants and 60 earliest 

plants were selected. An equal 

number of grains from each plant 

(600 plants) were bulked to give 

F3 random bulk sample. 

In the 2005/06 season, two field 

experiments were conducted each 

in a randomised complete block 

design of four replications. The 

first experiment did not receive 

any irrigation after jointing stage 

(drought stress “D”), while the 

other one was grown in supple-

mental water applied regularly as 

recommended (Normal “N”). 

Each selected plant from the F2 

generation was planted in the two 

experiments. Each experiment 

comprised 120 F3 families (60 

high yielding and 60 early fami-

lies). At the end of the season, 

the 15 earliest and 16 high yield-

ing families were identified from 

both experiments after the statis-

tical analysis. The best plant 

from each of these families was 

saved (31 plants; 15 for earliness 

and 16 high yielding). 

In 2006/07 season (F4 genera-

tion), two field experiments were 

conducted as in the previous sea-

son. The selected plants from the 

F3 generation (31 plants) were 

evaluated under stressed and 

normal irrigated conditions; 

along with the two parents, bulk 

sample and the check cultivar 

Sahel 1. Days to 50% heading, 

spike length, no. of spike/plant, 

no. of kernel/spike, 100-kernel 

weight and grain yield/plant ere 

recorded. 

The analysis of variance for ran-

domized complete block design 

was carried out according to 

Snedecor and Cochran (1980). 

1- The observed and expected 

response to selection were calcu-

lated using the following formula 

: 

Observed response: the differ-

ence between the mean of the 

selected families and the mean of 
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bulk population, best parent and 

check cultivar. 

Expected response = i Hn σ p 

where σ p = is the phenotypic 

standard division, H = narrow 

sense heritability and i = selec-

tion intensity. 

The degrees of freedom and ex-

pected mean squares are present 

in Table (2). 

 

Table (2): the analysis of variance and expected means of squares: 

Source of variance  D.F M . S E . M . S 

Replication  

Genotypes 

Error 

r – 1 

g – 1 

(r –1) (g –1)  

M3 

M2  

M1 


2
e+ g 

2
r    


2
e + r 

2
g 


2
e 

 

2 – The genotypic variance 
2
g = 

M2 – M1/r  

3 – The phenotypic variance 
2
p 

= 
2
g + 

2
e 

4 – The genotypic (G.C.V%) and 

phenotypic (P.C.V%) coefficient 

of variability were calculated as 

g / x  and p / x  respectively .  

5 – Heritability in the broad 

sense (H) was estimated as the 

ratio of genotypic (
2
g) to the 

phenotypic (
2
g + 

2
e) variance 

according to Walker (1960).  

6 – Heritability in the narrow 

sense was estimated using the 

correlation and offspring regres-

sion according to Smith and 

Kinman (1965) as follow:-  

Parent – offspring generation      

rxy              h = b/2rxy 

 F2 , F3  3 /4   2 / 3 b F3 , F2 

 F3 , F4  7 / 8  4 / 7  b F4 , F3 

7 - The genetic parameters were 

estimated as outlined by Mather 

and Jinks (1977) and Falconer 

(1989).  

8 – Comparisons among means 

were calculated by using revised 

L.S.D where, L.S.D = least sig-

nificant difference, and was cal-

culated as:     

R L S Dα = (t
-
)α * √ (2MSE / r)   

(El Rawi and Khalafalla 1980)  

Where t
-
 is the t value from "min-

imum-average-risk t-table" at F-

value of treatments, treatment df 

and experimental error df.   

 9 - The significance of observed 

direct and correlated response to 

selection was measured as devia-

tion percentage of families mean 

from the bulk or the better parent 

or the check using L. S. D. 

where, L.S.D = least significant 

differences between the bulk or 

the better parent or the check 

values and mean of the selected 

families, and was calculated as: 

L.S.D = √ (MSE / r +MSE/fr) * tα 

Where f: number of families r: 

number of replicates 

Drought susceptibility Index 

(S): was calculated according to 

the method of Fischer and 

Maurer (1978). 

Results and discussion 

I- Evaluation of the base popu-

lation (F2 –generation). 

The results in Table (3) indicated 

that number of days to 50 % 

heading ranged from 74.00 to 

97.00 with an average of 82.98 

days and variation coefficient 
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was 5.91 in F2 generation under 

normal conditions (see histogram 

a). The average number of 

spikes/plant was 5.28 with a 

range from 2.00 to 11.00 and var-

iation coefficient was 33.84 in F2 

under normal conditions, as 

shown histogram (b). The aver-

age 100-kernel weight ranged 

from 2.00 to 5.26 with an aver-

age of 3.99 and coefficient of 

variation was 11.89 in F2 (histo-

gram c). The average grain 

yield/plant ranged from 1.36 to 

16.62 with an average of 7.70 

and coefficient of variation was 

39.29 in F2 generation (see histo-

gram d). 
 

Table (3): Range, mean and coefficient of variation in F2 plants for  

days to heading, no. of spikes/plant, 100-kernel weight and 

grain yield/plant under normal conditions. 

Trait Range MeansS.E C.V. % 

1–Days to heading 74.00 – 97.00 82.980.20 5.91 

2–No. of spikes / plant 2.00 – 11.00 5.280.07 33.84 

3-100 kernel weight (gm) 2.00 – 5.26 3.990.02 11.89 

4–Grain yield / plant (gm) 1.36 – 16.62 7.700.12 39.29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Histograms (a, b, c and d) shows the normal distribution of days to 

heading , no. of spikes/plant, 100 kernel weight and grain yield/plant 

as traits on the F2 plants under normal conditions 

 

 

Selection for earliness. 

1-Response to direct selection 

for early heading under normal 

and water stress conditions. 
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The analysis of variance for 

all studied traits (Table 4) 

showed highly significant differ-

ences among F3 and F4 families 

under normal and water stress 

conditions. 

Data presented in Table (5) 

showed that number of days to 

50 % heading in the F4 generation 

ranged from 68.50 to 82.50 with 

an average of 71.05 days and 

from 68.00 to 73.00 with an av-

erage of 70.46 days under normal 

and water stress conditions, re-

spectively. The four families, i.e., 

no. 35, 37, 56 and 89 from earli-

ness selection were significantly 

earlier than the earlier parent in 

days to heading under normal 

and water stress conditions. 

Meanwhile, all selected families 

were significantly earlier than 

check (Sahel 1) under the two 

conditions. These results refer to 

that the pedigree selection was 

more effective in isolating early 

genotypes in heading date. These 

results were in agreement with 

those obtained by Knott, 1979, 

Pawar et al., 1986 and Tammam 

et al., 2004a.  

The observed response to se-

lection for earliness (Table 6) 

compared with bulk, better parent 

and check were (-5.58, -0.98 and 

- 13.88 %) and (-6.13, -1.19 and -

13.88 %) in F4 families under 

normal and drought conditions, 

respectively. On the other hand, 

the expected response to selec-

tion was 2.24 and 2.59 days un-

der normal and drought condi-

tions, respectively. These results 

are in line with those reported by 

Kheiralla et al., 1993, Tammam 

et al., 2004a and Shamroukh, 

2006.   

Values of phenotypic 

(P.C.V.%) and genotypic 

(G.C.V.%) coefficients of varia-

tion in F3 and F4 generations un-

der normal conditions (Table 7) 

cleared that PCV and GCV were 

4.75 and 4.26% in F3 and 5.17 

and 4.84% in F4 generation, re-

spectively. Under drought stress 

condition those values were 4.55 

and 4.05% in F3 and 5.26 and 

4.78% in F4 generation, respec-

tively. Many investigators ob-

tained PCV values ranged from 

3.82 to 6.15% and GCV values 

ranged from 3.61 to 5.81% 

(Amin et al, 1992, Kheiralla et 

al., 1993, Tammam, 1995 and 

Tammam et al., 2004a). 

The broad sense heritability 

for days to heading (Table 7) was 

80.33 and 79.52 % in F3 genera-

tion under normal and water 

stress, respectively, while, it was 

87.57 and 82.59 % in F4 genera-

tion under normal and water 

stress, respectively. Narrow sense 

heritability was 34.34 and 39.40 

% in F4 generation under normal 

and drought stress, respectively. 

These results are in line with 

those reached by Wiersma et al., 

2001, Tammam et al., 2004a and 

Shamroukh, 2006.   

II-2-Effects of selection for ear-

liness under normal and water 

stress conditions on correlated 

traits. 

Data in Table (5) presented 

the range and average of F4 gen-

eration under normal and water 

stress conditions for the studied 

traits. The average spike length 
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ranged from 11.03 to 15.93 with 

an average of 13.23 cm and from 

9.28 to 14.23 with an average of 

11.70 cm under the two envi-

ronments, respectively. However, 

the eight families, i.e., no. 3, 12, 

35, 52, 56, 75, 100 and 105 in F4 

were significantly longer than the 

check under drought conditions.  

The range of no. of 

spikes/plant varied from 4.50 to 

10.60 with an average of 6.96 

spikes/plant and from 4.40 to 

9.00 with an average of 6.15 

spikes/plant in F4 generation un-

der the two environments, re-

spectively. The two families, i.e., 

no. 37 and 56 of the earliness 

selection surpassed the check in 

no. of spikes/plant under normal 

and water stress conditions.  

Mean 100-kernel weight 

ranged from 4.14 to 5.72 with an 

average of 5.21 and from 3.74 to 

5.22 with an average of 4.65 gm 

under the two conditions, respec-

tively. The six families, i.e., no. 

12, 35, 37, 52, 53 and 56 were 

significantly higher than the bet-

ter parent under drought condi-

tion. While, all selected families 

surpassed the check except no. 

57 and 75 under water stress 

conditions.  

The average no. of ker-

nels/spike ranged from 34.01 to 

64.12 with an average of 49.99 

and from 27.96 to 54.11 with an 

average of 43.14 under the two 

environments, respectively. The 

two families, i.e., no. 56 and 105 

were significantly higher than the 

better parent under normal condi-

tion. While, they surpassed the 

check under drought conditions. 

The average grain yield/plant 

ranged from 13.82 to 22.02 with 

an average of 16.65 g/plant and 

from 9.47 to 15.59 with an aver-

age of 12.67 g/plant under the 

two environments, respectively. 

The three families in the early 

families, i.e., no. 35, 37 and 56 

were significantly out-yielded the 

better parent and the check under 

normal and water stress condi-

tions.  

II-4- Drought susceptibility 

index (DSI).  
The values of drought sus-

ceptibility index for families se-

lected for earliness (Table 8) 

ranged from 0.72 to 1.50 and 

from 0.66 to 1.31 in F3 and F4 

generations, respectively. Data 

indicated that six families in F3 

and seven families in F4 gave low 

values of drought susceptibility 

index (DSI < 1), but the five fam-

ilies, i.e., no 3, 35, 52, 85 and 

103 produced the low values of 

susceptibility index in F3 and F4 

generation, (0.73 and 0.72), (0.98 

and 0.91), (0.72 and 0.67), (0.73 

and 0.66), (0.72 and 0.72), re-

spectively. Superior genotypes 

for drought tolerance of the se-

lected families gave the low val-

ues of drought susceptibility in-

dex and the highest grain yield 

under drought. These families 

were no. 35 in F3 and F4 genera-

tions and no. 37 in F4 generation.  

 

 

III-Selection for grain yield. 

III-1-Response to direct selec-

tion for grain yield under nor-

mal and water stress condi-

tions. 
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 The analysis of variance in 

Table (4) revealed highly signifi-

cant differences among F3 and F4 

families for all studied traits un-

der normal and water stress con-

ditions. 

The results in Table (9) 

showed that the range of F4 gen-

eration varied from 19.21 to 

26.55 with an average of 21.54 

g/plant under normal condition 

and was from 14.28 to 19.37 with 

an average of 16.22 g/plant under 

drought condition. All selected 

families under normal condition 

significantly exceeded the better 

parent except (no. 1, 24 and 35), 

also all selected families under 

drought stress significantly out-

yielded the high yielding parent 

except (no.1, 13, 28, 42 and 56). 

Meanwhile, all selected families 

under normal condition and all 

selected families under drought 

stress except (no. 1 and 42) sig-

nificantly exceeded the check.  

The observed response to se-

lection for high yielding families 

(Table 10) compared with bulk, 

better parent and check were 

(28.19, 18.59 and 26.09 %) and 

(27.49, 16.67 and 21.20 %) in F4 

families under normal and 

drought conditions, respectively. 

On the other hand, the expected 

responses to selection were 2.58 

and 1.47 gm under normal and 

drought conditions, respectively. 

These results are in agreement 

with many studies, Kheiralla, 

1993, Tammam, 1995 and Tam-

mam et al., 2004a. 

 The phenotypic coefficient 

of variation for grain yield/plant 

under favourable conditions (Ta-

ble 7) was 14.57 and 13.40 % in 

F3 and F4 generations, respective-

ly. While, it was 13.32 and 12.43 

% in the same generations, re-

spectively under water stress 

conditions. Likewise the geno-

typic coefficient of variability 

under normal condition was 

12.48 and 11.96 % in F3 and F4 

generations, respectively. Mean-

while, it was 10.82 and 10.89 % 

under drought stress conditions 

in the two generations, respec-

tively.  

The broad sense heritability 

for grain yield/plant (Table 7) 

was 73.36 and 65.96 % in F3 

generation under normal and wa-

ter stress, respectively as well as 

79.66 and 76.76 % in F4 genera-

tion under normal and drought 

stress conditions, respectively. 

While, the narrow sense herita-

bility was 53.34 and 43.43 % in 

F4 generation under the two stud-

ied conditions, respectively. The-

se results are in agreement with 

those obtained by Tammam, 

1995, Wiersma et al., 2001 and 

Tammam et al., 2004a.  

III-3-Effects of selection for 

grain yield under normal and 

water stress conditions on cor-

related traits.  

The range of days to heading 

in F4 under normal condition 

(Table 9) varied from 68.50 to 

85.25 with an average of 77.72 

days and was from 68.00 to 

84.50 with an average of 77.02 

under water stress conditions. 

The two families, i.e., no. 35 and 

56 of high yielding families were 

significantly earlier than the ear-

lier parent under normal and 
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drought conditions. Meanwhile, 

all selected families under nor-

mal condition except (no. 1, 19 

and 39) and all selected families 

under water stress condition ex-

cept (no. 1, 19, 39 and 43) were 

significantly earlier than the 

check. 

The average spike length in 

F4 generation (Table 9) ranged 

from 12.38 to 16.95 with an av-

erage of 14.07 cm and from 

11.40 to 14.75 with an average of 

12.82 cm under the two envi-

ronments, respectively. One fam-

ily, i.e., no. 19 under normal 

conditions was significantly 

longer than the better parent. 

While, all selected families ex-

cept (no. 45) under normal condi-

tions and all selected families 

except (no. 13, 25 and 45) under 

drought condition were signifi-

cantly longer than the check.  

 The range of no. of 

spikes/plant in F4 (Table 9) var-

ied from 6.00 to 11.40 with an 

average of 8.92 spikes/plant and 

from 5.00 to 10.55 with an aver-

age of 8.04 spikes/plant under the 

two environments, respectively. 

The two families, i.e., no. 6 and 

25 under normal conditions and 

three families, i.e., no. 6, 25 and 

45 under drought condition were 

significantly higher than the bet-

ter parent. While, the nine fami-

lies, i.e., no. 6, 13, 19, 25, 39, 42, 

43, 45 and 56 under normal and 

drought stress conditions sur-

passed the check.  

Mean 100-kernel weight in 

F4 (Table 9) ranged from 4.95 to 

5.98 with an average of 5.45 and 

from 4.41 to 5.35 with an aver-

age of 4.88 gm under the two 

conditions, respectively. Moreo-

ver, the nine families, i.e., no. 6, 

22, 24, 25, 28, 33, 35, 39 and 45 

under water stress conditions 

were significantly higher than the 

better parent. Meanwhile, all se-

lected families under water stress 

condition surpassed the check.  

The average no. of ker-

nels/spike in F4 (Table 9) ranged 

from 40.56 to 63.38 with an av-

erage of 48.60 and from 32.29 to 

54.11 with an average of 40.78 

under the two conditions, respec-

tively. One family, i.e., no. 56 

surpassed the better parent and 

the check under normal condi-

tions and one family, i.e., no. 56 

significantly exceeded the check 

under water stress conditions.  

These results showed that the 

selection for high yield under 

water stress condition was more 

effective in improving grain 

yield/plant in the dry land 

through earliness and some major 

yield components. These results 

are in agreement with those ob-

tained by Kheiralla, 1993, Tam-

mam, 1995, Tammam et al., 

2004a and Shamroukh, 2006. 

III-4- Drought susceptibility 

index (DSI).  
The values of drought sus-

ceptibility index for the highest 

yielding families (Table 8) 

ranged from 0.69 to 1.34 and 

from 0.60 to 1.53 in F3 and F4 

generations, respectively. Seven 

families in F3 generation and nine 

families in F4 gave low values of 

drought susceptibility index (DSI 

< 1), but the seven families, i.e., 

no 19, 22, 24, 25, 33, 35 and 38 



Assiut J. of Agric. Sci., 41 (Special Issue )(The 4
th

 Conference of Young Sci-

entists Fac. of Agric. Assiut Univ. April, 27, 2010) (1-23) 
 

 11 

have tolerance for drought stress 

in both generations. Meanwhile, 

the four families, i.e., no. 24, 25, 

33 and 38 and the six families, 

i.e., no. 19, 22, 24, 25, 33 and 38 

were superior for drought toler-

ance and had high grain yield 

under drought in F3 and F4 gener-

ations, respectively. Moreover, 

superior families for drought tol-

erance of the selected families 

gave the low value of drought 

susceptibility index and high 

grain yield under drought. These 

families were no. 24, 25, 33 and 

38 in two generations.  

A significant and negative 

correlation (Table 11) was estab-

lished between the mean grain 

yield under normal and DSI (r=-

0.56*) and between the mean 

grain yield under water stress and 

DSI (r=-0.48*). This would indi-

cate that about 50% of variation 

in drought susceptibility in this 

set of genotypes could be as-

cribed to variation in yield poten-

tial, as defined by DSI, need not 

be have a high yield since DSI 

provides a measure of tolerance 

based on minimization of yield 

loss under stress, rather than no 

stress yield as pointed by Bruck-

ner and Frohberg (1987). These 

results are in accordance with 

those reported by Bidinger et al., 

1987, Kheiralla, 1994 and Sham-

roukh, 2006. 

Finally it could be concluded 

that drought susceptibility index 

indicated that drought tolerance 

could be due to high yield poten-

tial and / or low susceptibility to 

stress (DSI < 1). The nine fami-

lies, i.e., no. 19, 22, 24, 25, 33, 

35, 37, 38 and 39 produced rela-

tively high grain yield under 

drought stress and low drought 

susceptibility index (tolerance for 

drought). These genotypes could 

be used as source of drought tol-

erance or factors contributing to 

general 
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Table (11): Mean days to heading, grain yield/plant under normal and   

                   water stress conditions and drought susceptibility index   

                    and correlations between them of the highest yielding   

                   families in F4 generation. 

Selected 

families 
DSI DHn DHs GYn GYs 

1 0.98 83.50 82.75 19.21 14.51 

6 1.53 79.00 78.25 26.32 16.28 

13 1.22 75.75 75.00 21.44 14.91 

19 0.67 82.50 81.25 20.69 17.23 

22 0.60 76.00 75.75 20.51 17.43 

24 0.62 77.25 76.50 19.35 16.37 

25 0.76 78.25 77.25 21.50 17.39 

28 1.15 76.00 75.00 21.24 15.11 

33 0.68 75.75 75.25 21.32 17.70 

35 0.88 68.50 68.00 19.44 15.18 

38 0.73 78.75 78.00 21.31 17.45 

39 0.99 85.25 84.50 20.18 15.17 

42 1.32 78.75 78.25 21.30 14.28 

43 1.12 80.75 80.25 22.21 16.01 

45 1.08 78.00 77.25 26.55 19.37 

56 1.26 69.50 69.00 22.02 15.09 

r  -0.05 -0.05 0.56* -0.48* 

r   1.00** 0.005 0.06 

r    0.003 0.05 

r     0.46 

adaptation and can be used in 

breeding programs to produce 

lines or cultivars having high 

grain yield ability and high toler-

ance for drought stress. These 

results are in agreement with 

those obtained by Kheiralla, 

1993, Farshadfar et al., 2001 and 

Tammam et al., 2004b. 
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ترتيكم "الاستجابة للإنتخاب للتبكير و محصىل الحبىب فى القمح )
 الاجهاد المائً "و ل.( تحت ظروف الري العادي استيفم

 

محمد عبد المنعم المرشدي
1
، كمال عبده عبد الغني خيرالله 

1
محمد احمد علي ، 

2
علاء  

علي سعيد أحمد
3

 
1

،  جامعة أسيوط -كلية الزراعة -قسم المحاصيل
2

جامعة  -كلية الزراعة -قسم المحاصيل

،  جنوب الوادي
3

 جامعة سوهاج. -كلية الزراعة -قسم المحاصيل

 

مصةر لاة ا الة  ث  -جامعةة وةىها   –أجرى هذا البحث بكلية الزراعةة 
ا ل قةةرير اتوةة جابة  2007/  2006إلةة   2005/  2004مىاوةةا الوةة ىية مةة  

ىف العاريةة ىظةرىف الجفةاف ى  قةرير الفعلية ى الم ىقعة للإن لااب  حت الظر
المكىنات الىرا ية اتلاري ىحواب معاما الحواوية للجفاف لصةفة محصةىا 
الحبةةىبأ أظوةةر  حليةةا ال بةةاي  ىجةةىر الا   ةةات معنىيةةة بةةي  عةةا  ت الجيةةا 
ال الث ى الرابع  حت الظرىف العارية ىظرىف الجفاف لعرر الأياا ح ة  رةرر 

الوةنابا بالنبةات،  عةرر الحبةىب بالوةنبلة ، ىز   الونابا ، رىا الونبلة ، عةرر
 حبة ، محصىا الحبىب للنباتأ 100

اتو جابة الفعلية لعرر الأياا ح   ررر الونابا للإن لاةاب لعةا  ت ال بكيةر  
كةةا  وةةالب ى عةةالن المعنىيةةة مقارنةةة بالعوةةيرص المجمعةةة ى صةةنف المقارنةةة 

ف %   حت الظةرى13.88-ى  5.58-(    الجيا الرابع حيث كانت 1)واحا 
%  حت ظرىف الجفافأ ىم  ناحية ألاةرى 13.88-ى  6.13-العارية ىكانت 

%  حةت الظةرىف العاريةة ىظةرىف 3.68ى  3.15كانت اتوة جابة الم ىقعةة 

الجفةةاف علةة  ال ةةىال أ اتوةة جابة الفعليةةة لمحصةةىا الحبةةىب للنبةةات للإن لاةةاب 
ص لعةةا  ت المحصةةىا العةةالن كةةا  مىجةةب ى عةةالن المعنىيةةة مقارنةةة بالعوةةير
المجمعةةة ىاتب ات  ةةةا ى صةةةنف المقارنةةة  ةةة  الجيةةةا الرابةةع حيةةةث كانةةةت 

%  حةةت الظةةرىف العاريةةة علةة  ال ةةىال  ىكانةةت 26.09ى  18.59ى  28.19
%  حةةةت ظةةةرىف الجفةةةاف علةةة  ال ةةةىال أ ىمةةة  21.20ى  16.67ى  27.49

%  حةةت الظةةرىف  9.06ى  11.98ناحيةةة ألاةةرى كانةةت اتوةة جابة الم ىقعةةة 

 جفاف عل  ال ىال أالعارية ىظرىف ال
معاما اتلا  ف المظوري ى الىرا ن   حت الظةرىف العاريةة لعةرر الأيةاا 

ى  5.17%  ةةن الجيةةا ال الةةث ىكةةا  4.26ى  4.75ح ةة  رةةرر الوةةنابا كةةا  
% 4.05ى  4.26%  ن الجيا الرابع بينما   حت ظةرىف الجفةاف كةا  4.84

معامةا اتلاة  ف   %    الجيا الرابةعأ4.74ى  4.84 ن الجيا ال الث ىكا  
ى  14.57المظوةةري  حةةت الظةةرىف العاريةةة لمحصةةىا الحبةةىب للنبةةات كةةا  

%  ن الجيا ال الث ى الرابع عل  ال ىال  بينما   حت ظةرىف الجفةاف 13.40
%  ةةةن نفةةةا اتجيةةةاا علةةة  ال ةةةىال  أ كةةةذل  معامةةةا 12.43ى  13.32كةةةا  

نبةةات كةةا  اتلاةة  ف الةةىرا ن   حةةت الظةةرىف العاريةةة لمحصةةىا الحبةةىب لل
%  ةةن الجيةةا ال الةةث ى الرابةةةع علةة  ال ةةىال  بينمةةا   حةةةت 11.96ى  13.48

 %  ن نفا اتجياا عل  ال ىال أ 10.89ى  10.82ظرىف الجفاف كا  
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أر فاع قيا ررجة ال ىريث المقررص بالمعن  العريض لعرر الأياا ح ة  رةرر 
 ةن الجيةا الونابا للإن لااب لل بكير  حةت الظةرىف العاريةة ىظةرىف الجفةاف 
ى  34.34ال الةةةث ى الرابةةةعأ بينمةةةا ررجةةةة ال ىريةةةث بةةةالمعن  ال ةةةي  كانةةةت 

%  ةةن الجيةةا الرابةةع  حةةت الظةةرىف العاريةةة ىظةةرىف الجفةةاف علةة  39.40

ال ىال أ كذل  أر فاع قيا ررجة ال ىريث المقةررص بةالمعن  العةريض لمحصةىا 
ىظةرىف الحبىب للنبةات للإن لاةاب للمحصةىا العةالن  حةت الظةرىف العاريةة 

 53.34الجفاف  ن نفا اتجيااأ بينما ررجة ال ىريةث بةالمعن  ال ةي  كانةت 
%  ن الجيا الرابةع  حةت الظةرىف العاريةة ىظةرىف الجفةاف علة  43.43ى 

 ال ىال أ
ىالن ا ج الم حصا عليوا مة  الرراوةة  وةير إلة  أنةن يمكة  الحصةىا علةن 

يقةةة  وةةجيا وةة تت   حمةةا الجفةةاف ذات محصةةىا حبةةىب عةةالن باوةة لااا رر
 النوبأ

أظورت ن ةا ج معامةا الحواوةية المةنلافض للجفةاف الة  أ   وةعة  راكيةب 
أعرةت معةرا  39،  37،  37،  35،  33،  25،  24، 22،  19ىرا يةة رقةا 

عةال  مة  محصةىا الحبةةىب  حةت ظةرىف الجفةةاف بجانةب معامةا الحواوةةية 
يمكةةة  أ  المةةةنلافض للجفةةةاف ) ال حمةةةا للجفةةةاف ( أ هةةةذا ال راكيةةةب الىرا يةةةة 

  و لارا كمصرر ل حما  الجفاف ىأتقلمة العامة أ 
 


